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Non Technical Summary  

2009/315:16  People development program: Aquatic animal 
health training scheme - Boosting Biosecurity Capability in 
Western Australia 

 

Principal Investigator: Dr. Susan Gibson-Kueh, Lecturer (Aquatic Animal 
Health), Murdoch University and Director, TwoFish5000 

Address: School Of Veterinary and Life Sciences, Murdoch University, South 
Street Campus, Western Australia 6150 

Email:  S.Kueh@murdoch.edu.au 

 

Project Objectives 

1. Develop & run 2-day workshops on biosecurity, aquaculture health 
and emergency response targeted at fish farm managers, key 
operational staff and their local veterinarians, to critically review 
current operations using available information, identify gaps and 
develop a biosecurity action plan for future improvements 

2. To further develop the technical network using the plan developed to 
improve fish health and biosecurity on farm  

3. Run 1 day follow-up workshop, six months after 1st workshops to 
review progress and decide what, how to go from here.  

4. Publish online biosecurity tool kit for the Australian aquaculture 
industry 
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Outcomes Achieved to Date 

The following fish health workshops on fish disease investigations, health 
management, biosecurity and disease outbreak response in aquaculture 
facilities were completed: 

- Geraldton on 12-14 Oct 2011 (3 days) 

- Perth (Fremantle) on 14-15 Nov 2011 (2 days) 

- Cone Bay on 21-27 Aug 2012 (7 days) 

This series of workshops have provided fish farm managers and key staff 
with a set of relevant knowledge and skills on the importance of early 
disease recognition and appropriate sampling to determine cause of 
outbreaks. Importantly, it has reinforced the links between the network of 
available fish health expertise and farm staff, to facilitate better disease 
diagnosis.  

As a result of the project ACWA is currently in the process of upgrading its 
website to make its listings of consultants for aquaculture and fish health 
more contemporary. When completed, the site will contain: 

• Key contacts within government and vets; 

• Vet listing in its online consultants register; 

• Environmental Codes of Practice for each industry sector; and 

• Fish health  

A set of 8 fish health templates, checklists and flow-charts developed during 
the project will be made available online. 

A total of 18 people from industry including 2 from training institutes 
attended the workshops. One veterinarian attended. 

The following biosecurity and fish health management templates generated 
during project will be published online: 

• Fish Health Management Plan Guide 

• Fish Health Management Plan Audit Checklist 

• Fish Health Management review process Form 
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• Emergency Fish Disease Outbreak Response Template 

• Farmed Food Fish Food Safety Assurance Plan Template 

• Standard Operating Procedure Template 

• Flow Chart on Fish Disease Outbreak Triggers 

• Flow Chart on Sampling in Fish Disease Investigations 

 

KEYWORDS: fish health management, disease response, biosecurity  
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Overview of Aquaculture Development in Western Australia 

Western Australia has a very long coastline, with the combined commercial 
fishing, pearling and aquaculture industries generating a commercial value 
of greater than $800 million annually (Western Australian Government 
Fisheries Policy Statement, March 2012). The Western Australian 
Department of Fisheries has recently designated two zones in the Mid-West 
and the Kimberley regions for aquaculture activities. These dedicated sites 
provide investment ready zones to streamline and facilitate the approval 
process, and boost commercial aquaculture development in Western 
Australia (Fisheries WA 2013).  

The need to feed a rapidly growing world population amidst finite natural 
resources presents both challenges and opportunities for commercial 
aquaculture. Aquaculture is set to become the fastest growing food 
producing sector, with the combined value of aquaculture and capture 
fisheries production exceeding that of the beef, pork and poultry industry in 
the next decade (FAO 2012).  

The evolution of any new industry takes time, and beyond infrastructure 
which is the responsibility of local and national governments, one critical 
requirement stands out: the availability of technical expertise and skills. 
People development will require not only monetary investment but most 
importantly, it should be recognised that the development of expertise and 
skills will take considerable effort, dedication and time of all stakeholders. 
The Fisheries Department of Western Australia (DoF) has put in place good 
regional management regimes, focused on research to boost the protection 
and sustainability of WA’s natural aquatic resources and forged a working 
relationship with local communities and other stakeholders, including 
relevant industries. This framework provides the support for this and other 
similar projects to boost expertise in aquaculture health in the immediate 
and near future.   
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Background & Need - Training in Promoting Aquaculture 
Health  

Disease occurrence can be a major hindrance to the development and 
expansion of the aquaculture industry. There is a growing recognition of not 
only the serious impacts of disease outbreaks, but also the importance of 
managing the factors triggering disease outbreaks and minimising the 
spread of disease agents in association with aquaculture activities.  

Biosecurity is a well-developed field in established agriculture activities 
involving livestock and food crops. With regards to aquaculture, outbreaks 
of serious disease causing severe economic losses have led to major efforts 
in improving biosecurity. Biosecurity practices are now encouraged on all 
levels including small operators, large commercial farms and the state and 
federal governments which all aim to minimise the spread of disease and 
associated outbreaks.  

Aquaculture health and biosecurity are complex multidisciplinary subjects 
that require specialised human resource development (van Beek 1997).  

There is a need to increase/consolidate aquaculture health knowledge 
amongst fish farm managers, operational staff and veterinarians in Western 
Australia.  

There is a wealth of knowledge, literature and lessons to be learnt from well-
established aquaculture industries. However, as each industry is unique in 
fish species farmed and environmental parameters differ; there is a need to 
process information into a practical biosecurity plan for Western Australian 
aquaculture. Increasing fish health knowledge and skills will allow farmers 
to identify and respond to stock health issues before major incidences arise.  

Due to the large size of Western Australia, the majority of aquaculture 
activities are located in regional areas, great distances from centres of 
activity. Ready access to veterinarians with expertise in fish and shellfish is 
rare in regional centres and can result in heavy losses of stock on farms 
from inappropriate and delayed action.  

The workshops and training will involve local veterinarians, improving 
knowledge and skills to those who are unfamiliar with aquatic animals.  In 
turn, this will improve access to fish health services in these regions.  

The workshops will encourage networking between fish farm managers and 
their local veterinarians, as well as introducing the small pool of specialised 
veterinarians within the Department of Fisheries and Universities who are 
experienced in fish and shellfish health. 
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Objectives 

1. Develop & run 2-day workshops on biosecurity, aquaculture health 
and emergency response targeted at fish farm managers, key 
operational staff and their local veterinarians, to critically review 
current operations using available information, identify gaps and 
develop a biosecurity action plan for future improvements 

2. To further develop the technical network using the plan developed to 
improve fish health and biosecurity on farm  

3. Run 1 day follow-up workshop, six months after 1st workshops to 
review progress and decide what, how to go from here.  

4. Publish online biosecurity tool kit for the Australian aquaculture 
industry on the ACWA website.  

 

Methods 

- Contact relevant aquaculture businesses and training institutes for 
expressions of interest and willingness to attend the fish health 
workshops. 

- Liaise with industry and supporting veterinarians to organise dates 
of the workshop. Once confirmation of the workshop dates, travel 
and accommodation was organised for workshops in regional 
areas.  

- Prepare and conduct the following fish health & biosecurity follow-
up workshops: 

o Geraldton - as the participating farm was concluding a pilot 
kingfish culture project, follow-up was carried out via email 
communications to draft a Fish Health Sampling Protocol 
and an Emergency Fish Disease Outbreak Plan.  

o Perth (Fremantle) – feedback was obtained from some 
participants via emails and telecommunications on 
usefulness of workshop and direction of future fish health 
capacity building (see Feedback for more details) 

o Cone Bay – 06-12 Nov 2012 (7 days) A protocol for sampling 
in fish health monitoring program and disease investigations 
and a Nursery Routine Operation Checklist was drafted.  

o Location in Southwest Region - not required 
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- The workshops content was customised to the relevant interests 
and needs of the Western Australian aquaculture industry. 

- The workshops were a combination of Power Point presentations, 
discussions, laboratory sessions and practical demonstrations on 
disease investigations, sample submissions and post mortem 
examinations of fish (Appendix 3 - presentation topics). 

- The following persons presented materials at the workshops: 

• Dr Fran Stephen, Fish Health Unit, Fisheries WA 

• Dr Susan Kueh, Fish Health Consultant, TwoFish 5000 

- Electronic copies of these presentations were given to workshop 
participants on a USB thumb drive. 

- Correspondence was continued with industry after the workshops 
to identify and assist with developing fish health management 
plans.  

- Survey and Evaluate the value of the workshops and change in 
business practices after 6 months via follow-up workshops 

- Collate the information collected and co-ordinate with ACWA to 
publish the final biosecurity tool kit on the ACWA website. 

 

Planned Outcomes & Benefits: 

 

The planned outcomes for this project were to help build technical 
knowledge, business systems and networks to improve response times to 
disease outbreaks and mitigate future hazards, by doing the following: 

• Training of industry people and veterinarians in disease investigation 
techniques, outbreak response and management; 

• Develop the pool of local veterinarians with expertise in fish health; 

• Strengthen the surveillance network for early detection of diseases; 

• To increase knowledge of significant diseases; 

• Online availability of workshop course materials, any protocols 
developed and lessons learnt, to industry at large within Australia; 
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• Improve capacity of local veterinarians in delivering fish health 
services, and; 

• Develop a framework for continuing collaboration, networking, 
increasing knowledge on disease via research at the tertiary level, and 
promoting the development of practical solutions to significant health 
issues at the farm level 

 

Results  

 

1. The following fish health workshops on fish disease investigations, 
health management, biosecurity and disease outbreak response in 
aquaculture facilities were completed: 

• Geraldton on 12-14 Oct 2011 (3 days): as the participating farm 
was concluding a pilot kingfish culture project, follow-up was 
carried out via email communications to draft a Fish Health 
Sampling Protocol and an Emergency Fish Disease Outbreak Plan; 

• Perth (Fremantle) on 14-15 Nov 2011 (2 days); feedback was 
obtained from some participants via emails and 
telecommunications on usefulness of workshop and direction of 
future fish health capacity building (see Feedback for more details) 

• Cone Bay, Kimberly Region on  21-27 Aug 2011 (7 days) and 06-12 
Nov 2012 (7 days) A protocol for sampling in fish health monitoring 
program and disease investigations and a Nursery Routine 
Operation Checklist was drafted. 

• Location in Southwest Region – not required 

During the workshops in Geraldton and in Cone Bay, presenters and 
participants reviewed and discussed routine farm procedures that may 
impact fish health and identified common diseases issues for the culture 
species. At the Perth workshop, this was done as a class discussion 
exercise. Refer to Appendix 2 for list of workshop attendees.  

 

2. ACWA is currently in the process of upgrading its website to make its 
listings of consultants for aquaculture and fish health more 
contemporary. The web site will contain: 
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• Contact details for key fish health and veterinary experts from the 
WA government and private consultant sector; 

• Environmental Codes of Practice for each industry sector, and; 

• A fish health component consisting of a fish health biosecurity 
toolkit.  

 

3. The following biosecurity and fish health management templates 
generated during project are published online: 

• Fish Health Management Plan (FHMP) Guide 

• Fish Health Management Plan Audit Checklist 

• Fish Health Management Review Process Form 

• Emergency Fish Disease Outbreak Response Template 

• Farmed Food Fish Food Safety Assurance Plan Template 

• Standard Operating Procedure Template 

• Flow Chart On Fish Disease Outbreak Triggers 

• Flow Chart On Sampling In Fish Disease Investigations 

 

4. The capacity for fish disease investigations, surveillance, aquaculture 
health management, and biosecurity and disease outbreak response 
has been increased.  

5. The targeted audience of fish farm managers, key operational staff and 
their local veterinarians attended the workshops. 

6. The relevant standard operating procedures of aquaculture farms were 
critically reviewed if provided and inadequacies were identified to 
create a robust biosecurity action plan.  

 

  

Final report for FRDC Project 2009/315:316 Page 14  



Discussion of Planned Outcomes 

The outcomes will help build technical knowledge, business systems and 
networks to improve response times and mitigate future hazards, by doing 
the following: 

 

1. Planned outcome: Training of industry people and veterinarians in 
disease investigation techniques, outbreak response and 
management. 

Actual outcome: A total of 18 people attended the workshops, which 
includes two people from training institutes and only 1 veterinarian 
attended the Geraldton workshop. (Appendix 2 – list of participants & 
presenters) 

Comments: The turnover rates for operational fish farm staff, working 
in remote locations, are usually quite high. The lifespan of these 
workers in fish farm hand jobs is around one to three years. This 
makes the maintenance of experienced and trained staff on these 
remote farms difficult. However, if the pool of skilled people with 
experience in fish farm operations is sizeable, it will make it easier for 
remote fish farms to fill vacant positions and be assured of continual 
optimal smooth operation. Several farm staff who participated in this 
workshop series have since moved onto other job opportunities. It is 
heartening to note that quite a number of these people continue to 
work at the same level or have moved onto more senior management 
positions at other fish farms within Australia, so that the skills and 
knowledge imparted will be put to good use.   

 

2. Planned outcome: Develop the pool of local veterinarians with 
expertise in fish health. 

Comments: Although it was intended to increase the pool of regional 
veterinarians which fish farms have access to, this did not happen. 
The only veterinarian who attended was able to shuttle between his 
practice and the workshop as it was located nearby. The Cone Bay 
workshop was conducted on site in a remote area of the Kimberley 
and it was difficult for a veterinarian to participate without taking 
time away from work and this prohibited active participation. The fish 
farms located near Perth would have better access to fish health 
veterinarians at DoF, Department of Agriculture and at Murdoch 
University. There is significant interest from a few regional 
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veterinarians to increase their knowledge and expertise in fish health, 
so that they can provide veterinary health consultations and services 
to fish farms. While this series of workshops was a good starting 
point, the effort to increase the pool of fish health veterinarians should 
continue in the medium to long term through the development of 
relevant training programs at local institutes and universities. 

 

3. Planned outcome: Strengthen the surveillance network for early 
detection. 

Comments: The workshop concentrated on presentations, hands-on 
practicals and discussions to impart skills in improving disease 
detection. The maintenance of a successful surveillance network will 
require continual effort by all parties involved in fish health including 
staff at diagnostic laboratories, fish farms and training institutes and 
universities. This will be accomplished by developing fish health 
training, keeping it up to date and maintaining active, two-way 
communication between all parties.  

 

4. Planned outcome: To increase knowledge of significant diseases. 

Comments: This series of workshops provided fish farm managers and 
key staff a set of relevant knowledge and skills outlining the 
importance of early disease recognition and appropriate sampling to 
determine cause of outbreaks. Importantly, it has reinforced the links 
between the network of available fish health expertise and farm staff, 
to facilitate better disease diagnosis.  

 

5. Planned outcome: Online availability of workshop course materials, 
any protocols developed and lessons learnt, to industry at large within 
Australia. 

Actual outcome: A set of 8 fish health templates, checklist and flow-
charts developed during the project will be made available on the 
ACWA website. (Appendix 5 – List of biosecurity and fish health 
management templates generated during project.) 
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Future Development & Conclusion 

While 4 planned workshops were executed, industry, diagnostic laboratories 
and training institutes actively participated and fish health templates were 
developed during this project, there remains the actual implementation and 
fine tuning of these fish health concepts to achieve the final goals of 
promoting aquaculture health and hence production.  

It was realised from the earliest workshop series that trying to draft an 
entire fish health management plan will be an intensive task for any fish 
farm. Although a FHMP can be useful, it can become another unused 
document. One of the participants pointed out that the more established 
salmonid industry in Tasmania has realised that a document is only as 
useful as it can be feasibly implemented. It was stressed throughout the 
workshops that for the FHMP to work, it must involve all key farm staff and 
it must be drafted by the farm staff for the farm. Careful consideration must 
be given to what can reasonably be incorporated into farm operations to 
boost fish health, i.e. to provide appropriate training and guidance in fish 
health activities.  

Drafting such documents will take a lot of discussion and thought to put 
together, but once done, it serves as a template that will guide new and old 
staff towards striving to achieve optimal fish health management. 
Importantly as it was pointed out earlier, due to the often high staff 
turnover, the document can be invaluable towards maintaining a certain 
standard of fish health management and biosecurity rather than each new 
manager or operation staff having always to start from scratch to put things 
together.  

Fish health and biosecurity is a culture that needs to be continually 
nurtured in the developing aquaculture industry in Australia, including in 
Western Australia. It is encouraging that DoF has taken the lead role in 
facilitating the development of aquaculture by setting up designated 
aquaculture zones and improving the application process via Memorandum 
of Understanding between DoF and the Department of Environment and 
Regulation to avoid need to seek multiple approvals in  specific cases. This 
series of workshops on biosecurity and fish health management 
compliments the new licensing requirement to be introduced soon by the 
DoF for licensees to develop and institute a set of management and 
environmental monitoring plans.  

To support and sustain future aquaculture developments in Western 
Australia, more training in fish health should be developed and made 
available not only on an ad hoc basis as in this instance but also available 
from local training institutes and universities. There should be positive drive 
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for parties responsible in promoting aquaculture development in Western 
Australia include the Aquaculture Council, DoF and local training institutes 
and universities to maintain awareness of the gaps and needs in 
aquaculture health via active two-way communication. There should be an 
active engagement of farm operation and management staff in continual 
training via regular workshops and other training opportunities in the near 
future.  

This project has rejuvenated the framework for continuing collaboration, 
networking, increasing knowledge on disease via research at the tertiary 
level, and promoting the development of practical solutions to significant 
health issues at the farm level. While the workshops have provided an 
opportunity to critically review current operations to identify gaps, a more 
concrete biosecurity action plan at the farm and regional level has still to be 
developed. 
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Appendix 1: Intellectual Property 

It has been identified that no new intellectual property was developed from 
the workshop. 

 

  



Appendix 2: List of Participants & Presenters 

Presenters of Workshops 

Name Position Company 

Dr Susan Gibson-Kueh 

 

Director TwoFish 5000 

Dr Fran Stephens 

Fran.Stephens@agric.gov
.wa.au 

Senior Fish Health 
Pathologist 

Department of 
Agriculture and Food 
WA. Fish Health Unit 

 

Geraldton Workshop Attendees (12-14 Oct 2011)  

Name Position Company 

Dr Colin Johnson 

Colin.Johnson@durack.e
du.au 

Research and 
Development 

Officer 

Batavia Coast Maritime 
Institute, Geraldton 

Dr Stephen Duda 

s.duda@chapmananimal
hospital.com 

Vet Surgeon. 
Owner and 

Manager of CAH 

Chapman Animal 
Hospital, Geraldton 

Erica Starling 

erica@wn.com.au 

Director Indian Ocean Fresh 
Australia Pty Ltd 

Rowan Kleindienst 

rowano_01@hotmail.com 

Technical Manager Indian Ocean Fresh 
Australia Pty Ltd 

Aaron Bevan 

aza104@bigpond.com 

Operations 
Manager 

Indian Ocean Fresh 
Australia Pty Ltd 

Alan Savage 

 

Consultant Indian Ocean Fresh 
Australia Pty Ltd 

Katie Fairclough Fish Farm Hand Indian Ocean Fresh 
Australia Pty Ltd 

Anthony Tonkin Fish Farm Hand Indian Ocean Fresh 
Australia Pty Ltd 

Felicity Denham Research Assistant Centre of Excellence for 
Science, Seafood and 
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f.denham@curtin.edu.au Health. Curtin 
University. 

 

Cone Bay Workshop Attendees (21-27 Aug 2011, 06-12 Nov 2012) 

Name Position Company 

Daryn Payne 

daryn.payne@westnet.co
m.au 

Manager of Marine 
Farming 

Marine Produce 
Australia 

Jamie Bester 

jb@marineproduce.com 

Farm Manager Marine Produce 
Australia 

Bart Penny 

bartp@marineproduce.co
m 

Team Leader Marine Produce 
Australia 

Peter Fincher 

pf1@marineproduce.com 

Nursery Technician Marine Produce 
Australia 

Scott Haywood 

sh@marineproduce.com 

Team Leader Marine Produce 
Australia 

 

Perth Workshop (14-15 Nov 2011) 

Name Position Company 

Tony Bart 

tony.bart@challenger.wa.
edu.au 

Aquaculture 
Lecturer 

Challenger Institute of 
Technology 

Trevor Blinco 

cherax@bigpond.com 

Director  Sun Kissed Yabbies Pty. 
Ltd. 

Craig Kestel 

craig.kestel@888abalone.
com.au 

Director 888 Abalone Pty Ltd. 

Richard Linney Consultant Everything Aquatic 
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Appendix 3 - Feedback  

The following comments were made by participants who attended the 
workshops: 

1. The materials covered during the workshop were useful. However, she 
would have liked the follow-up sessions to be conducted within a 
tighter time-frame while the subject was fresh in every one’s minds.  

2. Although our operation was not based on finfish, the workshop offered 
an opportunity to health management from a finfish perspective.  

3. The hands-on training was really useful for the farm staff. You can 
give a lot of mentoring but nothing beats getting in and doing it. My 
experience with the workshop has so far been good, but I am not 
entirely sure of the direction. I think before we go too far, we need to 
have a clear vision of what we aim to achieve. The workshop was great 
and my guys learnt a lot, but what is the conjoined outcome we are 
hoping to achieve. I have looked through some of the documents and 
on face value I can see a lot of good things but it must be focused on 
what we will do and not what we would like to do. I’m all for this stuff 
but I’m really for action rather than more work that doesn’t create 
change. As you can imagine, I had a lot of experience in Tasmania and 
it started out the same. We had a massive amount of documentation 
but so much got stripped back because we could not simply comply 
with some of it.  

4. The project was too stretched out in terms of scope, trying to involve 
all aquaculture enterprise within WA, and hence difficult to manage 
with respect to time frame. Improving biosecurity in WA fish farms 
was a big task to achieve over a short period, as it will essentially 
involve changing the management and operation culture. Future 
projects should carry a more defined objective.  
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Appendix 4: List of Presentation Topics at Workshops 

1. Understanding fish disease;  

2. Disease reporting obligations; 

3. Sampling in monitoring & disease investigations; 

4. How does disease impact fish health?; 

5. Fish Health Management Plan & SOPs; 

6. A disease monitoring program – how useful is it?;  

7. Disease outbreak response;  

8. Disease management, treatment, prevention, probiotics &  

immunostimulants; and  

9. Factors that affect fish growth, survival and market access. 

 

Practical component:  fish dissections  
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Appendix 5: List of Biosecurity/Fish Health Management 
Templates generated during project 

5.1 Fish Health Management Plan Template 

5.2 Fish Health Management Plan Audit Checklist 

5.3 Fish Health Management Review Process Form 

5.4 Emergency Fish Disease Outbreak Response Template 

5.5 Farmed Food Fish Food Safety Assurance Plan Template 

5.6 Standard Operating Procedure Template 

5.7 Flow Chart On Fish Disease Outbreak Triggers 

5.8 Flow Chart On Sampling In Fish Disease Investigations 
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5.1 Fish Health Management Plan Guide 

 

FRDC project 2009/315.16 Enhancing biosecurity capability in WA 
aquaculture under People development program: Aquatic animal health 
training scheme is supported by funding from the FRDC on behalf of 
the Australian Government.  
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Chapter 1 Elements of a Fish Health Management Plan (FHMP) 

The development of a good fish health management plan (FHMP) requires 
three elements to be in place: 

• Dedicated facilities; 

• Trained personnel; and 

• Standard operating procedures. 

 

A good FHMP contains these key elements: 

• Specific to farm or site; 

• Involves every personnel on farm – from operational to management; 

• Knowledge-based & training of personnel; and  

• Monitoring process & record keeping. 

In order to support the development and execution of a successful fish 
health management plan, management and all personnel must understand 
how each element affects fish health and hence production. Policies on 
management of fish stocks and availability of adequate resources including 
facilities and equipment can have tremendous impact on fish health. In 
broad terms, FHMP is about managing activities carried out in the facility or 
farm and their impact on fish health. The maintenance of appropriate 
records such as water quality, feed consumption, regular weight checks, 
mortality rates and laboratory reports from regular monitoring will aid the 
recognition of health problems and will lead to the improvement of fish 
health management.  

When drafting a Fish Health Management Plan, a risk based approach will 
help identify activities which may pose a risk to fish health in terms of 
disease introduction or increased stress levels so that fish are more 
susceptible to developing disease. The development of baseline knowledge on 
what is considered optimal production or acceptable losses from mortality at 
each stage in the culture cycle and understanding why disease outbreaks 
occurs in a farm are critical to a successful FHMP. Such information is 
invaluable in making decisions on improving activities to reduce stress and 
disease, putting in place appropriate prevention measures such as 
prophylactic treatments or vaccination programs, and preventing the 
introduction of new disease agents by improving biosecurity. 
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• Vertical approach addresses risk factors at critical steps of farm 

practices from stocking to harvest 

• Horizontal approach considers an event e.g. 

− Managing disease outbreaks; 

− improving staff skills and training; and 

− Improving standard operating procedures and record keeping. 

 

Reviewing available published information on what is known about the fish 
species cultured on farm with respect to known or reported diseases, 
nutrition, and optimal fish stock management will be a useful guide in 
developing a FHMP. However, available information cannot replace the need 
for auditing the FHMP by regular monitoring of stock and appropriate record 
keeping, as each farm has a very different set of production conditions.  

Sustainable practices should also be part of a FHMP. Environmental codes 
of practices have been developed by the Aquaculture Council of Western 
Australia and can be viewed at: 
http://www.aquaculturecouncilwa.com/aquaculture-and-the-
environment/caring-for-our-country/codes-of-practice. 

 

Deterioration of environmental conditions can lead to deterioration of water 
quality or increased pathogen loads in the facility or site, and predispose to 
disease outbreaks. Information on good aquaculture practices (GAPs) are 
also available from www.bestaquaculturepractices.org. Although GAPs or 
BAPs (Best aquaculture Practices) address environmental managements, 
environmental conditions can influence algal blooms, benthic organism 
population many of which can be intermediate host for fish parasites and 
indirectly affect dissolved oxygen levels through organic load levels, all of 
which impact fish health. Net changing or cleaning can affect load of ‘sticky’ 
parasite eggs on nets or degree of fouling, which affects dissolved oxygen 
levels. Overfeeding in ponds or net cages goes beyond loss from cost of feed; 
it can cause deterioration of the environment and affect fish health. Animal 
(fish) welfare is another consideration in creating a FHMP. Reports from 
other domesticated animals has shown that welfare has been proven to 
affect health and hence production.  

One of the few fish health management plans available on line is the 
‘Template for Development of Facility – Specific Fish Health Management 
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Plans, British Columbia’ available at 
www.agf.gov.bc.ca/ahc/fish_health/Template_May2006.doc.  

Whilst documents such as these serve as useful guide as to what aspects 
should be included in a FHMP, one must always remember that a simple 
facility specific FHMP put together over time as the farm improves and 
expands may be more useful than a voluminous document that will not be 
referred to. A useful way to start an FHMP is to draft a general farm 
workflow from stocking to harvest, supported by standard operating 
procedures already in place.  

 

1.1 Objective 

The Fish Health Management Plan (FHMP) aims to optimise health of 
existing stock via good aquaculture practices. The FHMP should address the 
fact that disease outbreaks in aquaculture are influenced by interactions 
between the host, the aquatic environment and pathogens. It is specific to 
the identified facility, and serves to specify the responsibilities and 
capabilities of management & operation staff. The FHMP puts in place 
appropriate mitigation measures for specific identified risks, such as disease 
outbreaks. It seeks to create a more defined mechanism to address gaps in 
knowledge to improve production by appropriate record keeping, staff 
training and adopting or carrying out research & development.   

In summary, a FHMP hopes to achieve the following: 

 Exclusion of pathogens through reliable sources of eggs, juveniles 
and broodstock, quarantine, eradication programs & long term 
policies; 

 Management of diseases from pathogens present in environment; 

 Improve fish health, FCRs and hence economic returns; 

 Identify risks posed at various stages of culture cycles; and  

 Draft mitigation measures to address risks – short, medium & 
long term  

 

1.2 Target Audience 

The plan is used by management including technical managers who have to 
make decisions about future planning on fish health management and 
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production targets. However, all staff should be familiar with the overall 
objectives, and the part they play in contributing towards good fish health 
management practices.  

1.3 Annual Review 

The FHMP will be subject to annual review by the farm manager, in 
consultation with the operation manager and farm veterinarian.  SOPs may 
be reviewed and updated more regularly by designated operational staff. 
FHMP will be subject to a process of continual improvements, based on 
information generated from daily observations, fish and water quality 
monitoring records, and impacts of various events. To aid capture of some of 
the pertinent issues for improvements as they arise, a Fish Health 
Management Review Form is attached in Appendix 5.3. 
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Chapter 2 Organisational Structure 

 

 

Farm 
Owner 

Technical 
Manager 

Operations 
Manager 

Farm Staff 

Hatchery 
Manager Veterinarian 

Figure 1: Example of an aquaculture farms organisational 
structure.  
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Chapter 3 Personnel 

All staff should have adequate knowledge and skills, provided by 
management, to understand how their role impact fish health. An 
understanding of disease processes in response to various insults from 
husbandry practices, environmental conditions including water quality, feed 
quality and various infectious agents is necessary in order to develop 
successful preventative measures.  

 

3.1 Responsibilities  

3.1.1 [Farm Owner or Director] 

The [Farm Owner or Director] is responsible for defining policies regarding 
fish health management and biosecurity, in consultation with Farm 
Manager.  

 

3.1.2 [Farm Manager] 

The [Farm Manager] is responsible for quarantine and biosecurity on farm. 
They are responsible for site management with respect to stocking and fish 
movements. The farm manager should also ensure that workers have the 
appropriate qualifications and training. The farm manager shall also provide 
appropriate equipment for optimal farm operation. 

 

3.1.3 [Operations Manager] 

The [Operations Manager] is responsible for managing daily operations, 
ensuring maintenance of equipment and facilities by farm staff, and 
appropriate record keeping. 

 

3.1.4 Veterinarian 

The veterinarian is responsible for disease management (diagnoses, 
prescriptions) and overall fish health management on the farm.  Fish health 
management refers to advice on decisions by management on major fish 
health/biosecurity issues such as quarantine, disease outbreaks and 
disease prevention. They are responsible for identifying risk factors and 
recommending appropriate mitigation measures to minimise their effect on 
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fish health. The veterinarian will report outbreaks of significant disease to 
the State authorities. 

 

3.1.5 Operational Staff 

Operational staffs are expected to carry out fish health management 
programs, so that a basic understanding of fish health and good 
aquaculture practice is necessary. They carry out monitoring and record 
keeping as designated by the operational manager. 

 

3.2 Job Descriptions 

A template for job description is outlined in Appendix 1.   

[A detailed job description of each staff is included in his/ her personal file.] 

 

3.3 Training 

Based on job descriptions, staff qualifications and experience, appropriate 
training plans are drafted annually by staff in consultation with supervisor.  

The following skills and knowledge will help support a successful FHMP: 

• Recognise disease within a fish population; 

• The dynamics of disease spread into and within a fish population; 

• Understand how a fish response to various disease agents including 
environmental changes (fish physiology and general disease 
processes); 

• Susceptibility of fish to various disease agents is dependent on age, 
environmental conditions and the general health of fish (immunology); 

• Understand the effects of disease on the fish host and when to deliver 
supportive therapy such as aeration or increased water changes; 

• Carry out basic disease investigations to rule out a few common 
causes of poor health such as water quality and parasite loads; 

• Submit appropriate samples to laboratory for further tests; and 

• Understand the basic principles behind quarantine or any disinfection 
procedures 
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Relevant farm staff involved in fish health management should possess 
these knowledge or skills: 

 Basic knowledge for conducting fish disease investigations to 
determine cause of disease and the ability to submit the right samples 
to the lab for further analysis. Ability for fish dissection, record gross 
abnormalities and simple diagnostic methods such as wet mounts 
microscopic examinations and water quality tests will be useful; and  

 How to collect the relevant history during disease outbreak 
investigations to identifying any predisposing stress factors or sources 
of disease agents 
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Chapter 4 Farm Operations 

4.1 Overview 

This chapter describes the daily operations on site or facility. SOPs on 
quarantine, waste management, emergency disease response and other 
biosecurity measures are addressed in their own relevant chapters. 

The personnel responsible for each activity should have the appropriate 
training, skills and background knowledge. While it is common to attribute 
clinical disease to a set of infectious agents whether bacterial, viral or 
parasitic, there may be other predisposing environmental or management 
factors. Standard operation procedures should be assessed on their impact 
on fish health. It may not be directly obvious as to the degree of impact 
these farm operations have on growth rates or subclinical disease unless 
careful records were kept or these parameters were assessed. 

A good start in putting together this chapter and all supporting SOPs is to 
map out all the activities from when fish are stocked into a farm until the 
time the fish is harvested. Critical points when special attention must be 
paid to improving fish health can be identified. Common activities that can 
impact fish health are post transportation at time of stocking, transfer of 
fish from nursery to growth-out, all activities that involve handling during 
any stage including grading, weight checks or prophylactic treatment bath 
immersions or tank and net maintenance. If the farm brings in the fish 
stock as fry or eggs, there is the added requirement on putting in place 
necessary health checks and quarantine. Then one must consider the daily 
routine that gets repeated every day such as feeding or tank/net cleaning.  

While these activities may sound straightforward, they are golden 
opportunities to spot any subtle changes in behaviour that may signal 
disease problems. SOPs serve as a useful guide to how these activities 
should be carried out and the level of fish health knowledge needed to 
operate and manage these activities optimally. Remembering that disease 
outbreaks can be caused by any critical changes in trigger factors whether 
that involve the fish host, the environment and the pathogens present. 
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4.2 Standard Operating Procedures (SOP)  

A template for SOP is attached as Appendix 2, and list of SOPs outlined in 
Appendix 3. Specific daily operations are outlined below.   

[The detailed SOP is found in the SOP manual.] 

4.2.1 General husbandry procedures 

This should cover the general management of fish and facility from stocking 
to harvest. Newly stocked fish are stressed, and may be more prone to 
disease from breaks in normal barriers in skin and gills. Poor water quality 
may stimulate increased mucus production and predispose to bacterial 
infections on the protein rich mucus. Management of sick fish stock may 
require increased water exchanges and aeration, or temporary withholding 
of feed. Timing of stocking in areas with clear seasons can impact disease 
outbreaks as fish cannot maintain body temperature independently of the 
environmental temperature. Stocking densities in the farmed situation 
affects the dynamic of spread of disease agents. It also makes fish more 
prone to cannibalistic behaviour if this is not probably managed through 
regular grading. Attention should be paid to any build-up of diseased fish in 
a facility as they can be a source of further spread. Regular removal and 
proper disposal of dead fish is essential to minimise disease spread. Any 
unusual fish mortalities should be further investigated to determine the root 
cause of disease outbreak. The maintenance of tanks or nets during each 
culture phase for a batch of fish and between batches is critical in 
minimizing build-up of disease agents.    

4.2.2 Feeding SOP000 

The fish are generally fed to satiety, unless automatic feeders are used. 
Newly stocked fish should not be fed on the first day upon arrival, may be 
fed at reduced rates over several days. Feed may be withheld during disease 
outbreaks where a compromise of oxygen uptake by fish is suspected. 

4.2.3 Fish Handling 

Handling should minimise injury and stress to fish, which may predispose 
to disease.  Fish should be monitored both during and after handling for any 
negative effects, so that mitigative steps can be taken.  The time fish are 
exposed to stressful events such as crowding and out-of-water events (i.e. 
handling, counting, grading, weight checks, harvesting, vaccinations, and 
bath treatments) should be minimised by appropriate planning and 
preparation for such events.  
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Rough handling during grading of fish may result in breach of the normal 
skin barrier and provide portals of entry for bacteria. Deterioration of water 
quality in baths used for weight checks may cause increase mucus 
production in skin and gills, and promote bacterial and parasite overgrowth 
on these surfaces. Any prolonged period of exposure to suboptimal oxygen 
levels may result in stressed fish that are more susceptible to bacterial or 
parasite infestations.  

List of SOP000  

4.2.4 Anaesthesia SOP000  

A variety of fish health procedures require that fish be anesthetised. In 
Australia and New Zealand, the anaesthetic of choice is AquiSTM. The 
anaesthetic level used should be appropriate for procedure and 
manufacturer’s instructions should be followed.  Anesthetised fish should be 
monitored carefully at all times.  Water quality of the anaesthetic bath in 
particular the oxygen level should be monitored, with contingency plans put 
in place in cases of fish showing signs of hypoxia. Examples of contingency 
plans would include provision of clean water to recover fish and extra 
aeration. Food should also be withheld for an appropriate period of time 
depending on the fish species, and a general appropriate withholding period 
is 12-24 hours prior to any scheduled handling event. Herbivorous fish such 
as carp have longer intestinal tracts and need longer withdrawal periods.  

4.2.4 Euthanasia SOP000 

The method of choice is an overdose of an appropriate anaesthetic. 
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Chapter 5 Facilities and Equipment 

5.1 Overview of Facility 

5.2 Layout Plan 

The facility or site plan should have dedicated purpose built or designated 
quarantine, and water source inlet well separated from waste water 
discharge. Facility design to allow segregation of various activities and 
accommodate traffic flow with respect to function will be advantageous. 

5.3 Management of facility 

The use of specific facility or site for fish stock management, and procedures 
in place to minimise potential disease spread between facilities and fish 
batches should be outlined in relevant SOPs. Water flow management in 
tanks or management of nets, and stocking density for optimal operation 
should be outlined in SOPs.  

List of SOP000 

5.4 Management of equipment 

Equipment should be designated for use in each facility to avoid cross 
contaminations and minimise disease spread. For shared equipment, 
appropriate disinfection procedures should be outlined. Any equipment 
maintenance for optimal function should be indicated in SOP.   

List of SOP000 

5.5 Feed storage 

A system of feed management needs to be put in place to ensure feeding of 
older feed stocks first, to minimise wastage or feeding of expired feeds. Fish 
feeds generally contain a high percentage of unsaturated fatty acids (up to 
40%) which may become rancid (oxidised) with storage or exposure to high 
temperature. Feed may also become mouldy from storage in high humidity. 
Rancid fats or mouldy feed can cause disease in fish, and even if not 
contributing to overt clinical disease, it can affect growth.  

List of SOP000 
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Chapter 6 Biosecurity – Risks, Critical Events and Mitigations Measures 

Biosecurity is the prevention of disease outbreaks in an aquaculture facility, 
usually attributable to an infectious agent. The infectious agents can be 
viral, bacterial, parasitic or fungal. Although the most common thought that 
comes to mind is incursion of a new agent, many potentially infectious 
agents are present in the aquatic environment all the time (ubiquitous), 
either occurring naturally or were previously introduced and have become 
endemic in the area.  

Disease outbreaks may be precipitated by changes or interactions in 
environmental conditions, fish host health status and pathogen incursion or 
potential pathogens present in the environment. An otherwise non-
pathogenic infectious agent can cause disease in fish that has been recently 
handled, transported, subjected to poor water quality, drop in 
environmental temperature, overcrowded, inadequately graded, or fed a 
suboptimal diet. Hence, while biosecurity puts in place the measures to 
avoid the introduction of pathogens into an aquaculture facility, its 
inadvertent spread within and from the affected fish population, a fish 
health management plan keeps fish healthy so that overt or subclinical 
disease will not occur in the facility. Many aquaculture procedures such as 
handling, transport or grading cannot be avoided. However, they can be 
managed to reduce harmful effects such damage to skin, duration of the 
procedure, potential drop in oxygen levels, hottest part of day or water 
fouling from vomited feed. 

Whilst aquatic pathogens may survive for a period of time in the 
environment, many serious pathogens survive best in the fish host itself. 
Hence the highest risk of disease introduction is the infected or diseased 
fish host which will contain relatively higher pathogen loads than elsewhere, 
because the pathogen has had a chance to multiply in numbers in the 
infected fish. Additionally, some strict pathogens require the protection of 
being in the fish host to survive over several hours or days. To add to the 
complexity of disease control, infected fish may not show signs of disease. In 
order to mitigate the chance of bringing in carrier or subclinical infected fish 
into farm, only fish sources with a known health status determined by 
regular inspection, testing and health certification should be used. With 
diseases with a slow progression to clinical stages, it is vital that the health 
status is determined after regular inspection of source facility and testing 
over a period of at least 1-2 years. The Aquatic Animal Health Code by World 
Health Organization for Animal Health, downloadable from 
http://www.oie.int/doc/ged/D7821.PDF (Last accessed on 04 Sept 2013) is 
a very comprehensive guide to determining health status for specific 
diseases as well as health status in general.  
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In general, fish movements are allowed from a site with a higher health 
status to a site with lower health status. In addition, quarantine should be 
instituted to newly arrived fish at a site or facility, as fish stressed from 
handling and transport are more likely to develop clinical signs from any 
subclinical infections or any normally ubiquitous pathogens in the first 2 to 
3 weeks post-stocking. Quarantining newly arrived stressed fish in facilities 
also allow better observation for early detection. It is easier to carry out any 
treatment procedures or control water quality in a quarantine environment 
than in a sea cage or large pond.  

Potential sources of disease agents: 

 Fish – carrier or diseased, wild or farmed; 

 Effluent water; 

 Workflow & Staff movements; 

 Equipment – nets, boats, diving gear, feeding gear; and  

 Sea birds feeding on dead fish 

In summary, pathogens may be spread by sick fish and wild fish, on shared 
equipment, or by personnel, visitors, suppliers or their gear.  

Biosecurity includes three components (Canadian FHMP template): 

I Keeping fish healthy; 

II Keeping pathogens out; and 

III Keeping disease from spreading within the site. 

 

6.1 Site people movement biosecurity 

Controlling people movement within or between sites/ facilities contributes 
to keeping out pathogens and preventing spread of disease. This applies to 
farm personnel including divers, suppliers or visitors. It involves movement 
control within and between sites. Procedures must be in place to address 
the risks that such movements may pose to biosecurity on each aquaculture 
facility or site. Relevant risk mitigations procedures such as limits of site/ 
facility access, need for change of footwear and other disinfection procedures 
must be outlined. There should be suitable signage to indicate access of 
each site/ facility and any necessary biosecurity mitigation procedures at 
the entry and exit to each site/facility. Farm personnel should be familiar 
with current biosecurity measures. The appropriate disinfectants, protective 
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wear and on-site facilities for decontamination must be maintained in good 
working order. 

SOP000 – Site people movement biosecurity procedures 

 

6.2 Equipment maintenance and disinfection 

As equipment or vessels used on farm may potentially be a source of disease 
introduction or spread, procedures must be in place to ensure they are 
properly maintained, cleaned and disinfected in between use and between 
sites/ facilities. Equipment includes fish handling, feeding and water 
monitoring gear, and vessels which may be used at multiple sites.  
Equipment not meant for sharing between sites or facilities due to the 
difficulty in cleaning and disinfection should be clearly labelled with the 
site/ facility that it is only meant to be used.  

Aims of disinfection: 

 Prevent disease incursions in biosecurity programs 

 Routine hygiene measures to reduce build-up of disease agents on 
farm 

 Eradicate disease agents from outbreaks 

Efficacy of disinfection is affected the amount of organic contaminants on 
surfaces. Pathogens may be protected from disinfectant by solid wastes. 

 Established SOPs or workflow to prevent spread 

 Adequate cleaning to remove solid wastes 

 Appropriate disinfectant concentration & time of exposure 

 Not possible to disinfect sea-cage environments  

 Stop movement of live fish into/out 

 Removal of dead fish promptly. Diseased fish can contain high 
loads of infectious agent 

 Designated staff & equipment to specific sites 

Types of disinfection include: 

 UV; 

 Ozone; 
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 Chemical disinfectants, e.g. sodium hypochlorite (chlorine); and 

 Efficacy is affected by amount of suspended solids in water. 

SOP000 – Equipment maintenance, cleaning and disinfection 

 

6.3 Mitigating disease spread from infected or diseased fish  

Preventing the introduction of disease via infected or diseased fish on site 
can be addressed via protocols on fish movements into and between sites, 
quarantine, removal and disposal of dead or diseased fish, and appropriate 
site/ facility disinfection or fallowing in between stocking each batch of fish.  

There should be clear guidelines on the determination of health status of 
fish and acceptable health certification procedures before they can be 
stocked into facility. A list of baseline diseases that may occur in stocked 
fish on farm, and methods of diagnosis, prevention and treatment should be 
developed.  

The length of quarantine, monitoring of fish, criteria for release from 
quarantine, disinfection procedures for facility and equipment, staff access 
and workflow, and record keeping should be outlined. Quarantine should 
ideally be in self contained facilities with ability to treat discharge water and 
segregated from other parts of farm with respect to designated equipment, 
staff and workflow. Where this is not possible, appropriate disinfection of 
staff and equipment needs to be put in place. Not all diseases can be 
detected based on observation of clinical disease during the quarantine 
period of 2 to 4 weeks. Even if routine samples are taken for on-farm 
analysis or sent to the laboratory, there is a chance that the disease is 
present in such a low numbers (prevalence) that they may escape detection. 
This is the reason that use of reliable fish sources with a known health 
status determined by a period of monitoring and testing by a fish health 
laboratory is the method of choice in minimizing disease incursions. 

Effluent treatment & disposals should include the management of infectious 
solid wastes, waste water, dead and diseased fish and chemical or drug 
wastes.   

SOP000 – Fish movement into and between sites/ facilities 

SOP000 – Fish quarantine 

SOP000- Collection and disposal of dead fish 
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Chapter 7 Disease Emergencies 

In order to successfully manage fish disease outbreaks, a good knowledge of 
fish health is necessary. Some critical factors to consider include: 

 Water with 4-8ppm dissolved O2 (DO) has much less oxygen than  
atmospheric air at 21% O2, i.e. 30,000x less O2 

 Drop in DO or ability of fish to obtain O2 e.g. gill disease can be 
dramatic 

 DO affected by physical factors such as temperature, salinity 

 Increase in temp. or salinity causes drop in DO 

 Less O2 in seawater with 30ppt salt than freshwater 

 Less O2 at 30 oC than at 25 oC 

Fish living in a freshwater environment experience the need to pass out 
copious amount of dilute urine in order to balance the tendency of water to 
move into their tissues. Marine fish need to do the opposite: prevent 
excessive water loss from the dehydrating effects of living in an environment 
more salty than its own tissues. In the normal healthy state, the skin and 
gills form a barrier against excessive water loss or water gain. In the 
diseased state, these barriers in skin and gills may be lost, so that the 
ability of fish to adequately osmoregulate is overwhelmed. Excessive water 
loss or water gain can be fatal, i.e. lead to the death of fish.  

Fish cannot maintain their body temperature. Hence environmental 
temperatures influence their body temperature, and all their metabolic 
activities including immunity (defence against disease), healing capacity and 
growth. Hence, the ability to response to stressful events such as handling 
or transport, and when they are challenge by exposure to potential disease 
causing agents (pathogens) are influenced by environmental conditions. 

As mentioned earlier, the skin and gills form a natural barrier to water loss 
or gain. Gills also have very important functions besides forming barriers 
and oxygen uptake. Gills are important for excretion of metabolic waste 
products including ammonia and carbon dioxide. Hence gill damage can 
have very severe effects on fish health. One of the reasons why fish may look 
sleepy may be from build-up of carbon dioxide and resulting acidosis. 
Ammonia is toxic to cells and hence build up in the body may cause tissue 
death. 

Infectious agents do not always directly cause disease signs or death of the 
fish. It is the fish tissue’s response to the pathogen that may be responsible 
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for the disease signs we see. For example, excessive build-up of protozoan 
parasites such as Trichodinids or Icthybodo (Costia) may cause a thickening 
of gills and reduce its ability to uptake oxygen, and excrete carbon dioxide or 
ammonia. One of the most serious effects of a Streptococcus bacterial 
infection is the presence of large numbers of circulating bacteria that clogs 
the blood vessels and result in poor circulation. This can explain why 
certain species of fish which require more oxygen are more susceptible to 
fatalities in streptococcosis. This interference with circulation by circulating 
bacteria also can explain why avoiding handling which increases oxygen 
demand can reduce mortality. Studies in rainbow trout with bacterial gill 
disease have demonstrated that withholding feed reduced mortalities due to 
reduced oxygen demand from need to digest feed (MacPhee et al. 1996). 

It cannot be overemphasised the need for correct disease diagnosis. This 
should involve examination of fish, water and other environmental 
parameters in the light of recent history of affected fish population. Large 
blood sucking parasites such as Lernanthropus species can have devastating 
effects on fish even when found in small numbers. On the other hand, small 
numbers of protozoan parasites such as Trichodinids may be relatively 
harmless. Some parasites such as Ichthyopthirius multifilis have very 
resistant cysts that require fallowing ponds to break the life cycles for 
successful management. Others as Neobenedenia require vigilant net 
cleaning to prevent build-up of sticky parasite eggs that hatch within days 
and reinfect fish post treatment with fresh water baths.  

Depending on the culture systems, these protozoan parasites can build up 
to dangerous levels if water quality deteriorates in closed recirculating 
systems and be fatal in juvenile fish. The presence of skin ulcers with 
bacteria such as Vibrio species or filamentous bacteria such as 
Flavobacterium may be secondary to recent handling or tank mate 
aggression from inadequate grading. Fish have a limited ability to 
demonstrate clinical signs or gross abnormalities so that laboratory 
examination of fish samples is always useful.  

Clinical signs are often a result of fish host response to the inciting disease 
agent rather than an indication of what infectious agents may be involved. 
The gross manifestations of disease are also often secondary to other 
predisposing factors such as drop in temperature, tank mate aggression or 
recent handling. Not all disease will cause gross abnormalities. If the disease 
occurred over a short period (acute onset), host response may be less 
obvious to the naked eye. Laboratory diagnosis of disease in fish often 
employs histopathological examination of diseased fish tissues, which 
involve evaluation of diseased tissues at higher magnifications under the 
microscope. Arriving at an accurate and correct diagnosis has wide 
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implications on disease management. Parasites have different life cycles, 
bacteria have different susceptibility to drugs and depending on the impact 
of these disease agents on the fish tissues, different management strategies 
may be necessary. Vaccination may be necessary in preventing diseases 
predisposed by unavoidable management procedures such as transport, 
handling and grading. Studies have shown that high parasite loads can lead 
to vaccination failures. Vaccination programs must be carried out with 
management of other potential pathogens.  

In summary:  

 Immune incompetency can be age related or in fish after periods of 
stressful events, e.g. transport, handling, temperature extremes; 

 Chronic exposure to seemingly benign environment stress or 
infectious agents can deplete the fish immune system; 

 Culture conditions can cause disease agents to build up, e.g. high 
stocking density, low water exchange rates, increased total bacterial 
loads; and 

 Feeding regime can cause organic wastes build-up in culture system, 
e.g. tank/pond bottoms, sea-cage bottoms 

While some of the factors that predispose to disease cannot be controlled, 
the disease may be managed by altering management Disease may be 
precipitated by stressful events. Understanding effects of disease on fish 
hosts helps with treatment & control. 

 

7.1 Fish Disease Outbreaks 

An outbreak is defined as an unexpected occurrence of mortality or disease.  
This may be due to significant pathogens or to water quality changes such 
as plankton blooms or sudden or severe decreases in dissolved oxygen 
levels.  Vigilant monitoring and early detection is the key to good 
management of emergencies (BC Canadian FHMP).  

Emergency disease control requires a coordinated response drawing on 
significant resources and input from all tiers of government and a range of 
industry groups. In the event of a disease outbreak, the farm manager 
initiates quarantine, movement controls and assessments around the initial 
site which may include the submission of fish and water samples for 
diagnosis. The farm manager will consult with farm and laboratory 
veterinarian on control strategy based on available information. Successful 
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control may require determination of where the disease might have come 
from, and where it might have been spread to.  

Depending on whether disease is in the notifiable livestock disease lists, 
there might be a need to eradicate by culling affected fish. There might 
follow a period of quarantine and movement control until surveillance clears 
the farm of the disease. 

Chapter 4.4 of the 2011 OIE Aquatic Animal Health Code on ‘Contingency 
Planning’ gives a good overview of the areas which must have standard 
operating procedures developed to address disease incursions. In summary, 
the areas include movement control, disease diagnosis, 
handling/culling/disposal of diseased fish, disinfection procedures, 
fallowing and monitoring after disease outbreaks. It is important that these 
tasks have been assigned as responsibilities to various farm staff and those 
responsible personnel have received adequate training.   

 

7.2 Fish Health Emergency Procedures 

The farm manager will be immediately notified of a serious health problem 
affecting a significant or higher than expected percentage of fish stocks, and 
institute a chain of emergency responses.  If a water quality problem is 
suspected, the appropriate emergency response (SOP000) will be carried out. 
The objective is to minimise the impact of disease or its spread from affected 
site.  

More often than not, disease outbreaks are caused by ubiquitous agents 
present within the environment. In such cases, the objective will be to 
reduce losses through fish deaths. It is often not realised that any activities 
that further draws on the fish ability to osmoregulate or deliver adequate 
oxygen to its vital tissues can deliver the final fatal blow. Increased aeration, 
avoiding handling and withholding feed help to conserve oxygen balance in 
the diseased fish. Gradually reducing salinity in seawater or increasing 
salinity in freshwater in tolerant species of fish can reduce mortality 
markedly by helping to reduce the pressure to osmoregulate amidst 
damaged tissues involved in this function such as skin, gills, intestines or 
kidney.       
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7.2.1 Isolation/Quarantine 

At the Veterinarian’s recommendation the site may be officially 
isolated/quarantined. Isolation/Quarantine remains in effect until such 
time as the problem has been diagnosed and/or managed. 

SOP000 - Isolation/Quarantine  

 

7.2.2 Stop fish movement and/or handling 

The movement of all fish on/off and within the site will cease.  Fish will not 
be further handled.   Equipment and personnel will not move on or off site 
unless special arrangements are made, e.g., for staff going on or off shift for 
the site.  No visitors or non-essential staff will be allowed on site unless 
previously authorised by Management.   

 

7.2.3 Disinfection and Hygiene 

Hygiene and disinfection on site, including procedure for personnel and 
equipment will be strictly enforced. 

 

7.2.4 Suppliers 

Suppliers (e.g., feed barge, mort pick up) will be instructed to visit the site 
last or to make special arrangements (e.g., designated vessel) to pick up and 
deliver only to the affected site. 

 

7.2.5 Mortality Dives 

The frequency of mortality dives will be increased during a disease outbreak.    
The affected site will be dived last and divers will adhere to disinfection 
procedures between sites.  Separate gear and vessels will be designated for 
the affected site whenever possible.  All equipment, surfaces and clothing 
that come in contact with infected fish or infected material will be 
thoroughly disinfected after use.  Mortality collection and disposal 
procedures will be strictly adhered to, and provisions made for increased 
mortality pick-ups and disposal. 
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7.2.6 Determining the cause of the outbreak (outbreak investigations) 

The Veterinarian may require records and appropriate sampling to 
determine cause of the outbreak and best course of action.  The 
Veterinarian and/or Fish Health Manager will give instructions for proper 
sampling.  Water and feed samples may be requested.  Samples will be 
properly handled, properly stored and promptly shipped as per the 
Veterinarian’s or Fish Health Manager’s instructions.   

Parameters that may be useful to maintain records and from part of 
significant information or history during disease investigations include: 

 Source of fish; 

 Period on farm e.g. newly arrived; 

 Dates of disease onset; 

 Age/fish species affected; 

 Recent handling, grading, net changes, tank transfer, etc; 

 Stocking density; 

 Mortality pattern; and  

 Water quality/recent weather/tide conditions. 

 

What are the best fish samples to collect or sent away for testing? Freshly 
dead fish, preferably alive at time of sampling and submitted alive or chilled 
on ice but not frozen for laboratory examination within 12-24 hrs are 
recommended. Fish are cold blooded & have enzymes & microbes that are 
active even in chilled conditions so that tissue autolyse quickly after death. 
Floating dead fish are filled with gases produced by bacteria overgrowth and 
hence unsuitable for testing. 3 to 5 diseased fish are generally sufficient. A 
range of moderately to severely affected fish should be collected for 
examination. If fish samples cannot reach the laboratory within 12-24h, 
they must be fixed in 10% buffered formalin.  

Fish less than 4-6cm can be fixed whole in 10% buffered formalin. Make 
slits in abdomen and behind head to ensure good fixation. Allow 1 part 
tissue: 10 parts formalin fixative. For fish measuring >4-6cm, dissect out 
whole organs to fix or take representative samples of all organs. Tissues 
samples should measure <1cm thick to allow good fixation. 
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Bacterial culture can be performed on fresh fish samples. For farms located 
in remote sites, when samples cannot reach diagnostic laboratories within 
4-6h, it is best to perform the primary culture onto an agar plate from the 
spleen or recommended organ for target bacteria to avoid overgrowth of 
normal bacteria flora during transport. Samples for molecular tests can be 
collected as fresh tissues or fixed in alcohol. It is always best to consult the 
diagnostic laboratory as to the best samples to collect and submit.  

 

7.2.7 Monitoring 

Continued monitoring will be required after the initial workup to determine 
the course of the outbreak and to assess whether treatment and/or 
management measures are being effective.  Repeat sampling of fish for 
laboratory examinations maybe necessary. 

 

7.2.8 Dealing with Large Scale Mortality Events 

If it has been agreed to depopulate the site, the procedures will conducted in 
a manner consistent with the standard operating procedures for disposal of 
dead fish, appropriate disinfection and other solid, liquid or chemical wastes 
disposal.  

Chapter 4.6 of the 2013 OIE Aquatic Animal Health Code downloadable 
from: http://www.oie.int/international-standard-setting/aquatic-
code/access-online/, which gives a good guide on the various methods for 
disposal of high risk aquatic animal wastes. The competent authority must 
be consulted in the event of a significant disease outbreak with respect to 
the suitability of mitigation procedures to be carried out. Chapter 5 of a 
document produced by Australian Department of Agriculture, Fisheries and 
Forestry (2012) is downloadable from: 
http://www.animalhealthaustralia.com.au/wp-
content/uploads/2011/01/CH5-Aquatic-animal-health-AHIA-2012.pdf    

The key to managing disease outbreaks is appropriate disease diagnosis and 
treatment or management. Mortality in disease outbreaks can be minimised 
by ensure optimal water quality with increased water exchange, adequate 
aeration and adding salt to freshwater or reducing salinity in seawater.  

Reducing stress by avoid handling and reduce stocking density may also be 
helpful. Antibiotics kill all susceptible microbes on treated fish as well as its 
environment including filter systems, in addition to targeted organism. 
Studies have shown that normal microflora help to keep potential pathogens 
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in check. Some antibiotics do not kill but only inhibit the growth of bacteria 
so that duration of treatment needs to be at least 3 to 5 days to be effective. 
Withdrawal periods need to be adhered to for food fish, where unknown, 300 
to 500 degree days has been recommended. Degree days are the number of 
days withdrawal necessary multiplied by the ambient temperature during 
treatment period. 

 

7.2.9 Reporting to authorities 

In Western Australia, significant disease incidences should be reported to 
the Department of Fisheries within 24 hours. The notifiable disease list is 
available from http://www.agric.wa.gov.au/PC_92820.html. Disease 
reporting mechanisms in Australia together with a list of reportable aquatic 
animal disease in Australia is available from 
http://www.daff.gov.au/animal-plant-health/aquatic/reporting.  

The competent authority to which notifiable diseases must be reported to in 
Western Australia is the Chief Veterinary Officer (CVO), Department of 
Agriculture and Food of Western Australia (DAFWA). The Department of 
Fisheries Western Australia will report any notifiable diseases to CVO, 
DAFWA who then reports to the CVO, Department of Agriculture Forestry 
and Fisheries (DAFF), Canberra.  

The following forms a summary to a disease outbreak response: 

 Early detection & prompt action; 

 Farm manager to initiate movement control & investigation; 

 Rule out water quality problem; 

 Decide on sending samples; 

 Devise control strategy based on available information;  

 Determine where the disease might have come from or spread to; 

 Notifiable livestock disease lists, eradicate by culling; and  

 Period of quarantine and movement control until surveillance clears 
the farm of the disease. 
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Chapter 8 Monitoring and Record Keeping 

 

Objective of monitoring fish 

 Surveillance for disease incursions - early detection; 

 Check efficacy of treatment or control programs;  

 Collate information to develop future risk mitigation measures  

- Information should include environmental & husbandry factors 
that may influence disease, e.g. stocking age, grading, stocking 
density, feeding regimes, weight gains 

 

When should you monitor? 

 Preferably well before fish are stocked into a facility. Some disease 
may not present clinically or be present in such low numbers that 
they escape detection. Sources with a known health status from 1-2 
years of active monitoring are recommended. 

 During the stressful periods, usually 1-2 weeks post-stocking or any 
handling or transfers between facilities. If sources with a known 
health status are used, then monitoring during this period will 
determine what diseases can occur from opportunistic organisms and 
aid in future disease prevention programs.  

 Benefit in monitoring larger grow-out fish as disease outbreaks can 
still occur. Reports have been made of streptococcosis in association 
with muddy runoff during heavy rains. Toxic algae blooms may occur 
in certain sites in association with certain seasonal conditions. Such 
monitoring will help the development of future mitigation procedures.  

 

Record keeping is essential for long term planning and comprehensive 
evaluation of fish health and production. It generates data which can 
indicate trends, and aids traceability of events and their impacts. Such 
information are necessary to have a data based approach to improving fish 
health management, recognition of health or production issues and 
ensuring quality assurance of farm product particularly with respect to food 
safety.  
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8.1 Fish Health Records 

Fish will be monitored at least once daily for any unusual behaviour, visible 
lesions or other signs of disease. Changes in behaviour and physical 
condition will be reported to farm manager on duty. Changes can be 
physical such as scale loss, parasites, and external injury or behavioural 
such as abnormal swimming or schooling behaviour or increased 
respiration. Any unusual behavioural changes or physical signs of disease 
affecting a significant percentage of fish stock in a unit, facility or site 
should be further investigated.  

Flow chart 1 & 2 gives a broad overview on disease investigations on-site, 
and sampling of fish for further laboratory examinations. Regular 
monitoring of fish stocks to establish normal baseline information of growth 
rates and disease present on a particular site or facility is useful in fish 
health management, developing future preventative measures such as 
vaccinations, improving techniques that involve handling, scheduling the 
timing (seasons) and age of fish stocked on site.  

 

8.1.1 Feeding 

This activity is one of the most valuable to spot any potential problems in 
fish well before overt clinical signs or mortality occurs. Any tank or pen 
where poor feeding behaviour continues warrants further investigations. 

 

8.1.2 Mort Dives  

Mort dives is a useful indicator for any unusual mortalities or disease. Farm 
manager should be informed, and samples may be taken for further 
examination by designated farm staff or submitted to the fish health 
laboratory for analysis. 

 

8.1.3 Monitoring fish   

Weight checks and grading are good opportunities for spotting any 
abnormalities in fish, and samples can be taken for further examination. 
Less than expected optimal growth rates may be an indication of subclinical 
disease. Such trends may not be obvious at a point in time until sufficient 
data has been collected over a period of time. 
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Simple diagnostic techniques such as examination of tissue smears or wet 
mounts of skin scrapings or gills are surprisingly useful in demonstrating 
disease agents. There is only 55% success of isolation of Nocardia from fish 
with clear clinical signs and when filamentous bacteria were demonstrated 
in gram stained tissue imprints (Labrie et al. 2008). External parasites may 
drop off in tissue samples taken for histology, and are best viewed in wet 
mounts. Wet mounts examinations also give the essence of speed in 
obtaining results, so that treatment can be instituted quickly.  

The limitations of test methods to detect various diseased agents must be 
recognised in submitting samples for laboratory testing. PCR detects DNA 
whether the disease agents are viable or not, so that environmental DNA 
contaminants can come out positive after an outbreak, eradication and 
disinfection exercise. Laboratory diagnostic methods do not tell the 
difference between opportunistic organisms or the primary causal agent – 
these require careful analysis of relevant history and corresponding diseased 
tissues via histology.  

The choice of fish tissues to sample for laboratory analysis is important in 
generating useful results. By the time fish show obvious clinical signs, the 
disease agents may no longer be present. Sampling fish with mild to severe 
clinical signs may increase success of diagnosis. Disease agents tend to 
have a primary target organ or site, and these organs tend to have the most 
obvious gross lesions but may no longer contain the pathogen. ALL organs 
should be sampled for histology. Organs such as brain or eye, although 
without grossly visible lesions should be included in sampling to increase 
success rates with detection.  

 

8.1.4 Water Quality Monitoring 

Maintaining good water quality is vital to good fish health. The operator 
maintains a regular program for monitoring and recording water quality at 
net pen sites or hatchery tanks. Monitoring will vary between sites 
depending on location and specifics of the aquatic environment, and hence 
it is important to establish baseline parameters for water quality. 

SOP00 - Water quality monitoring - temperature, dissolved oxygen, 
plankton, equipment calibration and maintenance  
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8.2 Fish Production Records 

Fish health records include information on each batch of fish on site, fish 
movement records, daily feed consumption, growth rate and feeding 
behaviour, mortality records, water quality records and medicated feed 
records.  

List of records and associated form in Appendix 4 

 

8.3 Handling drugs and chemicals  

Medicated feed should be properly stored in clearly marked bags separately 
from non-medicated feed. The label on the medicated feedbag should include 
details about the type and percentage of drug in feed, name of veterinarian 
who prescribed the drug, and date of manufacture. Medicated feed should 
be fed out in accordance with the veterinarian’s instructions, handled 
according to Material Safety Data Sheet (MSDS) of incorporated drug and 
the appropriate withdrawal period carried out.   

Biologicals include vaccines.  Where applicable, these products will be kept 
refrigerated and handled as per manufacturer’s instructions.   

Disinfectants will be stored in clearly marked containers, and handled 
according to the MSDS.   

SOP000 - Administering medicated feed, storage of biological and chemicals 
including disinfectants  

8.4 Treatment records 

Useful information includes mode/type/rate/duration of drug used, name of 
the prescribing veterinarian, and specific batch of fish treated and 
response/outcome. The date of last treatment is important for honouring 
withdrawal periods or declaration purposes at time of slaughter.  
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Chapter 9 Gaps and Research & Development 

 

This is an important chapter with respect to a culture of continual 
improvement on the management and operation of the farm. Fish health 
and production records are only valuable as far as this leads to future 
research and development to address some of the health issues that may be 
encountered on the farm.  

Examples include improving the management of the effects of endemic 
pathogens on fish, reducing stress by introducing better farm practices such 
as more regular grading, or reducing cannibalism during any procedure that 
requires handling of fish by improving conditions during anaesthesia for 
grading or weight checks. 

Establishing an algae monitoring program to establish patterns of algae 
bloom may be beneficial to fish health in some sites where this information 
is not readily available, and ensuring safe food fish product to the consumer 
chains.  

Overall, this chapter address the short to medium term farm activities that 
seeks to improve overall health and hence production levels on farm. 
Perhaps the drafting of a form to aid the putting together of potential 
research ideas may be useful to help shape the direction of useful research 
by putting thoughts to paper. It will give management and operational staff 
the power to drive change. 
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5.2 FHMP Audit Checklist 

 

This checklist serves as a guide to identify areas for continual improvement 
in fish health management. It is divided into several categories: the fish 
health management plan itself, the responsibilities of staff and their 
training, and the availability of SOPs on specific practices. Insert or ×. 
 
Fish Health Management Plan & Personnel Responsibilities 
Is a Fish Health Management Document specific for the farm in 
active use? 

 

Is there a defined responsibility for specified management and 
operation staff? 

 

Is there adequate covering of key responsibilities during the absence 
of farm personnel? 

 

Is there an ongoing fish health training program for key staff to carry 
out relevant farm practices as defined in SOPs? 

 

Is an active regular review of the main and supporting document 
carried out? 

 

Is a policy regarding the long term management and prevention of 
specific diseases on farm in place? 

 

Is there a process of regular evaluation of fish health records and 
other data generated? 

 

Is there a farm policy with respect to visitors including private 
vessels passing by farm leases, staff movements in their own time 
and procurement of used farm equipment from another site? 

 

Are the contact names and numbers for all key farm personnel, 
including emergency numbers posted in an easily identifiable 
location?  

 

 
Are SOPs governing the following routine farm activities available? 
daily routine fish health monitoring  

environmental including water monitoring  

feed & feeding records  

grading  

weight checks  

anaesthesia  

bath treatment  
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maintenance and disinfection of farm equipment  

maintenance and disinfection of farm vessels  

disease investigations   

fish health monitoring  

 

Are SOPs of importance in biosecurity in place? 

quarantine   

waste management – diseased, dead fish  

waste management – chemicals  

emergency disease response  

fish/vessel/personnel movements during disease outbreaks   

Disinfection procedures during disease outbreaks  
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5.3 FHMP Management Process Review Form 

Example 1 

Identified process: e.g. Submission of fish samples upon a disease outbreak 

Outline objective of process: Identify the cause(s) for disease outbreak so that 
appropriate mitigation steps can be instituted 

List SOPs involved: Disease investigation flow chart or checklist, Fish sampling SOP 

Responsible person(s): As designated by farm manager 

Outline the need for review and improvement: 
1. New staff unfamiliar with sampling for disease investigations (Training  ≠ 

proficiency) 
2. Lab facility not adequately maintained, equipped or stocked with necessary 

consumables 

Course of action after discussion with colleagues and management: 
1. Responsible person can consult with fish health laboratory on course of 

action each time  
2. Responsible person must have received basic training or be assigned to work 

with a more experienced farm staff 
3. Farm manager assign staff to look into procuring the necessary equipment 

and consumables, and pass on details of products to office staff to raise PO 
4. Farm manager look into getting the lab facility fixed – aircon, new fridge, 

possibly new benches and some adjustable chairs  

Responsible person & time frame: 
1. ‘Name of staff assigned’ gets 4 weeks to get all relevant information needed 

to pass onto office to raise PO. Sign and dated when task completed:   
2. ‘Name of staff members assigned’ gets 6 weeks to clear up lab – house-

keeping is a most dreary job, so assigning at least 2 staff may give impetus.  
Sign and dated when task completed:   

3. Farm manager will give himself 4-6 weeks to get orders done for new fridge, 
aircon, possible new lab benches and chairs, or he can assign somebody.  

Sign and dated when task completed:   
 
Dated:  __________________________ 
 

Signed by _________________________________________ 
   (Management) 
 
Staff members print name and sign, and keep a copy of this form: 

 

__________________________________________________________________________________  
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Example 2 

Identified process: Grading  

Outline objective of process: Barramundi, Lates calcarifer is an aggressive fish, who 
may cannibalise each other if larger fish are not graded and separated from smaller 
ones in a batch 

List SOPs involved: Grading in nursery and sea-cages. If this is a critical farm 
procedure, there should be a written SOP as more experienced staff may leave, and 
newer staff may not have had the opportunity to work with them. 

Responsible person(s): As designated by farm manager 

Outline the need for review and improvement: 
1. Grading is only carried out in nursery. The current setup need to be 

modified to allow grading in the sea-cages. The fish are stocked into sea-
cages at 20-40g, and grading probably needs to be continued until the fish 
are at least 300-400g. Grading not only minimise cannibalism, it will also 
allow better feed sise management. 

 
Course of action after discussion with colleagues and management: 

1.  
 
Responsible person & time frame: 

1. ‘Name of staff assigned’ gets ??? weeks to ….. Sign and dated when task 
completed:  

2.  ‘Name of staff assigned’ gets ??? weeks to ….. Sign and dated when task 
completed:   

3. ‘Name of staff assigned’ gets ??? weeks to ….. Sign and dated when task 
completed:   

 
Dated:  09 Nov 2012 
 

Signed by _________________________________________ 
   (Management) 
 
Staff members print name and sign, and keep a copy of this form: 

 

__________________________________________________________________________________ 
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5.4 Emergency Fish Disease Outbreak Plan Checklist 

 

1 The emergency fish disease outbreak plan should address: 

1.1 Adequate knowledge and skills of key personnel; 

1.2 Control of disease spread within and from the site; 

1.3 Establishment of a cause for disease outbreak; 

1.4 Mitigation measures to reduce mortality of affected fish; and 

1.5 Contact points and disease reporting to relevant authorities. 

 

1.1 Adequate knowledge and skills of key personnel 

Disease control to minimise spread and reduce mortalities; 

Carry out water quality tests, gross & wet mount examinations of diseased 
fish; 

Sampling for laboratory examinations to aid investigations. 

 

1.2 Control of disease spread can be achieved by minimising 
contamination from: 

1.2.1 Diseased and dead fish 

Farm manager initiates quarantine & movement controls. 

Established SOP for disposal of estimated maximum quantities of dead and 
diseased fish from farm site. 

1.2.2 Personnel and equipment via farm policies 

Personnel and equipment will not be shared between sites.  

Restriction of movement to cover casual staff, divers, suppliers and visitors.  

Equipment includes that used for fish handling, feeding, monitoring and 
vessels.  

If movement unavoidable, strict biosecurity and disinfection measures must 
be adhered to between sites.  
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1.2.3 Disinfection procedures 

SOP for disinfection practices for personnel and equipment  

List of appropriate chemicals and duration of exposure 

Appropriate disposal of waste water, used chemicals and spent drugs 

 

1.3 Establishment of a cause for disease outbreak 

Assessment of recent farm records, history and environmental events 

Submission of fish and water samples for diagnosis  

 

1.4 Mitigation measures to reduce mortality of affected fish 

Water Quality Contingency Plan 

Stop fish movement and/or handling. 

Treatment and/or management measures as indicated by diagnosis. 

Reduction to withholding feed. 

 

1.5 Reporting to authorities 

In Western Australia, significant disease incidences should be reported to 
the Department of Fisheries within 24 hours. The notifiable disease list is 
available from http://www.agric.wa.gov.au/PC_92820.html. Disease 
reporting mechanisms in Australia together with a list of reportable aquatic 
animal disease in Australia is available from 
http://www.daff.gov.au/animal-plant-health/aquatic/reporting.  

The competent authority to which notifiable diseases must be reported to in 
Western Australia is the Chief Veterinary Officer (CVO), Department of 
Agriculture and Food of Western Australia (DAFWA). The Department of 
Fisheries Western Australia will report any notifiable diseases to CVO, 
DAFWA who then reports to the CVO, Department of Agriculture Forestry 
and Fisheries (DAFF), Canberra.  

The following websites will be useful in cases of aquatic animal disease 
outbreaks: 
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Laboratory submission of fish or other samples, please refer to: 
http://www.fish.wa.gov.au/Sustainability-and-Environment/Fisheries-
Science/Aquatic-Animal-Health/Pages/Disease-Diagnostic-Service.aspx 
(accessed 10 Nov 2012)  
 
For contacts at Fish health Unit, Fisheries Western Australia, please log 
onto: http://www.fish.wa.gov.au/Sustainability-and-
Environment/Fisheries-Science/Aquatic-Animal-Health/Pages/default.aspx 
(accessed 10 Nov 2012) 
 
In cases where toxic algae is suspected, this website may be useful: 
http://www.fish.wa.gov.au/Sustainability-and-Environment/Fisheries-
Science/Aquatic-Animal-Health/Pages/Poisonous-Algae.aspx (accessed 10 
Nov 2012) 
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5.5 Safety Assurance Plan Checklist Farmed Food Fish  

1 The food safety assurance plan should address: 

1.1 Adequate knowledge and skills of key personnel in food safety 

1.2 Control of contamination via feed including medicated feed.  

1.3 Mitigation measures to minimise residues in market size fish 

1.4 Environmental monitoring as indicators of potential contamination 
routes 

 

1.1 Adequate knowledge and skills of key personnel in the following: 

Deleterious effects of drugs and chemicals used on farm for disinfection, 
treatment or any handling procedures including anaesthetics 

Concepts behind honouring drug withdrawal periods  

Drug or chemical contaminants as a potential food safety issue 

Potential environmental contaminations by drugs and chemicals used 

 

Control of contamination via feed including medicated feed: 

Proper record keeping 

Correct practice of withdrawal periods 

Proper labelling of medicated feed and chemicals 

Proper cleaning of equipment used to handle medicated feed or chemicals, 
or dedicated equipment 

Establish practice of keeping subsample of all batches of feed received for 
back tracing if necessary 

 

1.3 Mitigation measures to minimise residues in market size fish 

Treatment and/or management measures as indicated by diagnosis 

Appropriate withdrawal period 

Decision to harvest versus treat if withdrawal period cannot be honoured or 
is not economically viable  
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1.4 Environmental monitoring as indicators of potential 
contamination routes 

Regular algae bloom analysis to establish baseline for site 

Alternative is daily sampling of water and fixing for storage as appropriate 
for retrospective analysis if necessary.  

Harmful algal blooms associated with massive fish kills may be transient, so 
that it is not detectable after fish kill event occurs 

Retrospective analysis of water samples may help decide on fate of any 
surviving market sized fish  

Water analysis for coliforms may indicate level of sewage contamination in 
runoffs into site, and potential for contaminants of terrestrial, human or 
agriculture origin. Decision to run this test is dependent on site proximity to 
populated or agriculture areas. 
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5.6 Template for Standard Operating Procedure (SOP) 
Taken from Template for Development of Facility – Specific Fish Health Management Plans, 
British Columbia. Available at: www.agf.gov.bc.ca/ahc/fish_health/Template_May2006.doc 

Descriptive Title: of the Job Description 

Rationale: An indication of what aspects of the Fish Health Management 
Plan this SOP addresses (Reference to specific section(s) of this document 
would be preferred) 

Definitions: Any technical terms, jargon or abbreviations used in the SOP 
are defined 

Authority: Who in the organization is the contact person for any required 
information on details of the SOP and who is responsible for managing the 
implementation of the SOP 

Details of the Operating Procedure: 

Goals, targets, legal requirements and/or standards the SOP is striving for 

Methods, equipment and procedures use 

Frequency of the actions, measures and/or assessment required by the 
procedure 

Who in the organizational structure will be responsible for conducting the 
SOP 

What actions will be taken if the goals, targets or standards are not achieved 
(response, mitigation, reporting) 

Records:  

What information is recorded to document that the SOP is followed 

Where the records are stored 

How long the records are stored  

The preceding outlines the features of an SOP thought to be necessary to 
evaluate how the procedure will address the goals and objectives of a Fish 
Health Management Plan. 

It is anticipated that the specifics of the SOP will vary with situation, species 
and rearing objectives. Not all aspects of the above will be required for each 
SOP. Organisations may have more information than listed above in their 
existing SOPs. 

  Page xlvii  

http://www.agf.gov.bc.ca/ahc/fish_health/Template_May2006.doc


 

5.7 Flow Chart on Fish Disease Outbreak Triggers 
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5.8 Flow Chart on Sampling in Fish Disease Investigations 
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Useful References and Websites: 

1. Beers P., Findlay V. & Perrera R. (2005) Biosecurity: A New Word for 
an Old Concept. In: P. Walker, R. Lester & M.G. Bondad-Reantaso 
(Eds.) Diseases in Asian Aquaculture V, pp. 3-13. Fish Health Section, 
Asian Fisheries Society, Manila. 

2. Bondad-Reantaso M.G., Subasinghe R.P., Arthur J.R.,Ogawa K., 
Chinabut S, Adlard R., Tan Z. & Shariff M. (2005) Disease and health 
management in Asian aquaculture. Veterinary Parasitology 132: 249–
272. 

3. Cameron A. (2004) Principles for the design and conduct of surveys to 
show presence or absence of infectious disease in aquatic animals. 
National Aquatic Animal Health Technical Working Group – Policy 
Document, 37 pp. 

4. Department of Fisheries Western Australia (2009) Environmental code 
of practice for the management of Western Australia’s marine finfish 
aquaculture industry. 

5. Jones A.B. (1999) Environmental Management of Aquaculture 
Effluent: Development of Biological Indicators and Biological Filters.  
PhD thesis, University of Queensland. 

6. Kumar M.S. & Sierp M. (2003) Integrated Wastewater Treatment and 
Aquaculture Production In: A report for the Rural Industries Research 
and Development Corporation, RIRDC Publication No 03/026, RIRDC 
Project No SAR-16A. 

7. Labrie L., Ng J., Tan Z., Komar C., Ho E. & Grisez L. (2008) Nocardial 
infections in fish: an emerging problem in both freshwater and marine 
aquaculture systems in Asia In: Diseases in Asian Aquaculture VI (ed. 
by M.G. Bondad-Reantaso, C.V. Mohan, M. Crumlish & R.P. 
Subasinghe), pp. 297–312. Fish Health Section, Asian Fisheries 
Society, Manila, Philippines. 

8. MacPhee D.D., Ostland V.E., Lumsden J.S., Derksen J. & Ferguson 
H.W. (1995) Influence of feeding on bacterial gill disease in rainbow 
trout, Oncorhychus mykiss. Diseases of Aquatic Organisms 21: 163-
170 

9. Murray A.G. & Edmund J. Peeler E.J. (2005) A framework for 
understanding the potential for emerging diseases in aquaculture. 
Preventive Veterinary Medicine 67: 223–235. 

10. Perera R.P., Jones B., Beers P., Kleeman S. & McGladdery S. 
(2008) Maintaining biosecurity in aquaculture systems: a constraint 
or a challenge. In: Bondad-Reantaso M.G., Mohan C.V., Crumlish M. 
& Subasinghe R.P. (Eds.) Diseases in Asian Aquaculture VI, pp. 3-20. 
Fish Health Section, Asian Fisheries Society, Manila.  
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11. Pruder G.D. (2004) Biosecurity: application in aquaculture. 
Aquacultural Engineering 32: 3-10.  

12. Rohana P. Subasinghe R.P. (2005) Epidemiological approach to 
aquatic animal health management: opportunities and challenges for 
developing countries to increase aquatic production through 
aquaculture. Preventive Veterinary Medicine 67: 117–124. 
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Websites: 

Template for Development of Facility – Specific Fish Health Management 
Plans, British Columbia. Last accessed on 19 Oct 2011 at 
www.agf.gov.bc.ca/ahc/fish_health/Template_May2006.doc 

http://www.farmbiosecurity.com.au/farm-biosecurity/how-does-an-
emergency-animal-disease-response-work/ Last accessed on 30 Oct 2011 

A Fish Health Code of Practice for Salmonid Aquaculture in Ireland. Last 
accessed on 28 May 2013 at:  
http://www.ifa.ie/LinkClick.aspx?fileticket=JnLUGHOaf7k%3D&tabid=611 

Reportable animal diseases. Last accessed on 28 May 2013 at: 
http://www.agric.wa.gov.au/PC_92820.html 

http://www.daff.gov.au/animal-plant-health/aquatic/reporting/reportable-
diseases Last accessed on 28 May 2013 

http://www.daff.gov.au/publications/animal_and_plant_health/aquatic_ani
mal_health Last accessed on 28 May 2013 

http://www.daff.gov.au/__data/assets/pdf_file/0007/146824/aquaplan.pdf 
Last accessed on 28 May 2013 

Fisheries WA (2013) Aquaculture Zones. Retrieved from 
http://www.fish.wa.gov.au/Fishing-and-
Aquaculture/Aquaculture/Aquaculture%20Zones/Pages/default.aspx on 21 
May 2013 

FAO (2012) The State of World Fisheries and Aquaculture. Retrieved from 
http://www.fao.org/docrep/016/i2727e/i2727e00.htm on 21 May 
2013World Health Organization for Animal Health (2013) OIE Aquatic 
Animal Health Code. Available at http://www.oie.int/international-
standard-setting/aquatic-code/access-online/ (Last accessed on 09 Sept 
2013) 
 

The following websites will be useful in cases of aquatic animal disease 
outbreaks: 

Laboratory submission of fish or other samples, please refer 
http://www.fish.wa.gov.au/Sustainability-and-Environment/Fisheries-
Science/Aquatic-Animal-Health/Pages/Disease-Diagnostic-Service.aspx 
(accessed 10 Nov 2012)  
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For contacts at Fish health Unit, Fisheries Western Australia, please log 
onto http://www.fish.wa.gov.au/Sustainability-and-Environment/Fisheries-
Science/Aquatic-Animal-Health/Pages/default.aspx (accessed 10 Nov 2012) 
 
In cases where toxic algae is suspected, this website may be useful: 
http://www.fish.wa.gov.au/Sustainability-and-Environment/Fisheries-
Science/Aquatic-Animal-Health/Pages/Poisonous-Algae.aspx (accessed 10 
Nov 2012) 
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Example of Biosecurity Signage 

 

 
 
 
 
Free signages are available. See website below for more details. 
http://www.animalhealthaustralia.com.au/news/2013/farm-biosecurity-
gate-sign-giveaway/ (last accessed 04 June 2013) 
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