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Foreword 
The Australian Government Department of Agriculture, Water and the Environment is pleased to 

introduce the fifth edition of this field guide. 

The field guide and its accompanying phone application aims to help people recognise diseases of 

significance to aquaculture and fisheries in Australia. This edition incorporates new and updated 

information gathered from an extensive review of the fourth edition. It now covers 53 aquatic animal 

diseases of significance to Australia that affect species of finfish, crustaceans, molluscs and 

amphibians. 

Early recognition and reporting of suspected disease outbreaks is critical to protecting our unique 

aquatic biodiversity, and fisheries and aquaculture sectors. It can permit a rapid disease response to 

contain outbreaks, increasing the opportunity for disease eradication and thereby limiting potential 

impacts on aquatic animal industries and the environment. People who work closely with aquatic 

animals are usually the first to notice signs of a significant disease event. This field guide provides 

guidance for these peopleτaquaculture workers, commercial fishers, recreational fishers, 

quarantine staff, scientists, conservationists and studentsτto recognize significant aquatic animal 

diseases, should they occur. 

Many people and institutions have contributed to the field guide, including fish health experts from 

industry, research organisations, state and territory governments, and government agencies of the 

AsiaςPacific region (including New Zealand), Canada, Denmark, Norway, the Netherlands, the United 

Kingdom and the United States of America. 

Drawing extensively on experience and research activities in aquatic animal health management, 

both in Australia and abroad, the guide and its phone application complements the growing body of 

practical knowledge published for aquaculture and fisheries in Australia. On behalf of the Australian 

Government, I thank all contributors to this production for their efforts and commend this field guide 

to you. 

Dr Mark Schipp 

Australian Chief Veterinary Officer 
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Introduction 
This field guide provides ready access to information on the aquatic animal diseases significant to 

!ǳǎǘǊŀƭƛŀΦ ¢ƘŜǎŜ ŘƛǎŜŀǎŜǎ ƘŀǾŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŘƛǎǊǳǇǘ !ǳǎǘǊŀƭƛŀΩǎ ŀǉǳŀǘƛŎ ŀƴƛƳŀƭ ōƛƻŘƛǾŜǊǎƛǘȅΣ ŦƛǎƘŜǊƛŜǎ 

and aquaculture productivity, and international trade. 

The diseases covered here are in !ǳǎǘǊŀƭƛŀΩǎ ƴŀǘƛƻƴŀƭ ƭƛǎǘ ƻŦ ǊŜǇƻǊǘŀōƭŜ ŘƛǎŜŀǎŜǎ ƻŦ ŀǉǳŀǘƛŎ ŀƴƛƳŀƭǎ, 

which includes those reportable through the regional Quarterly Aquatic Animal Disease reporting 

program (managed by the Network of Aquaculture Centres in Asia-Pacific, the Food and Agriculture 

Organization of the United Nations and World Organisation for Animal Health), as well as other 

diseases of national significance. 

The field guide is aimed at fishery and aquaculture managers, their field staff, veterinary workers and 

students of aquatic animal health. The publication is also relevant to people in the seafood 

processing and retail industry, recreational and commercial fishers, and the general public. For 

people participating in national surveillance and monitoring for aquatic animal disease, the field 

guide is a valuable disease reference. For the casual reader, the field guide gives an informative and 

ƻŦǘŜƴ ƎǊŀǇƘƛŎ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜǎ ŀƴŘ ƻǊƎŀƴƛǎƳǎ ǘƘŀǘ ǘƘǊŜŀǘŜƴ !ǳǎǘǊŀƭƛŀΩǎ ŦƛǎƘŜǊƛŜǎ ŀƴŘ 

expanding aquaculture industries. 

The marine and freshwater environments in Australia are rich with many types of animals. The field 

guide focuses on fish, molluscs (such as oysters), crustaceans (such as prawns) and amphibians (such 

as frogs). It is not possible to list every disease for every species in a publication of this type. The 

ŜƳǇƘŀǎƛǎ ƛǎ ƻƴ ƛƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜǎ ŦƻǳƴŘ ƻƴ !ǳǎǘǊŀƭƛŀΩǎ bŀǘƛƻƴŀƭ [ƛǎǘ ƻŦ wŜǇƻǊǘŀōƭŜ 5ƛǎŜŀǎŜǎ ƻŦ 

Aquatic Animals, significant to our aquaculture industries, fisheries and environment. 

Nature of disease 
The diseases described in this field guide are caused by infectious agentsτviruses, bacteria, fungi or 

parasites. Diseases with non-infectious causes are outside its scope. Non-infectious causes of disease 

in the aquatic environment are often attributable to the environment itself: morbidity and mortality 

can result from natural or human influenced events that lead to oxygen depletion, production of 

aquatic toxins, or changes in water temperature or salinity. However, disease will not occur simply 

because an infectious agent is present. The likelihood of disease being expressed is determined by 

the specific interactions between the host (the aquatic animal), the infectious agent or pathogen, 

and the environment (Figure 1). 

Figure 1 Relationship between host, pathogen and the environment in disease outbreaks 

 

http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-diseases
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Laboratory tests and sampling 
Photographs of gross disease signs, such as those in this field guide, can help an investigator to 

create a preliminary list of possible disease agents (differential diagnosis list) for the case under 

investigation. However, although gross signs narrow the search for possible agents, they are not 

adequate for definitive diagnosis; representative samples from the diseased animal(s) and the 

environment in which they live need to be taken for analysis. Several publications offering 

information about sampling are available. 

¶ The World Organisation for Animal Health (OIE) Manual of diagnostic tests for aquatic animals 

provides standard diagnostic methods for OIE-listed diseases. 

¶ Asia diagnostic guide to aquatic animal diseases provides diagnostic guidelines for the 

pathogens and diseases listed in the Quarterly Aquatic Animal Disease Reporting System. 

¶ The website of the Australian Government Department of Agriculture, Water and the 

Environment (DAWE) provides information on the management of inland water quality. 

Reporting disease 
Fishery and aquaculture industry managers, as well as farmers and their staff, should be aware of 

their responsibilities to rapidly report any suspicion of diseases on AǳǎǘǊŀƭƛŀΩǎ ƴŀǘƛƻƴŀƭ ƭƛǎǘ ƻŦ 

reportable diseases of aquatic animals to local authorities. 

To prepare for possible disease incursion, fishery and aquaculture industry managers should develop 

an emergency management plan, in consultation with farmers and appropriate extension staff. 

If you identify signs of disease in a culture system, contact your aquatic animal health officer. If your 

observation is of wild aquatic animals, contact a wildlife or fisheries officer. 

A national emergency animal disease watch hotline number has been established to assist early 

reporting of suspicious disease events. Call 1800 675 888 (free call and available 24 hours). 

Current contact details for state and territory governments are provided in appendix B. Call to report 

your find or ask further questions on the observations you have made. You will be directed to an 

expert on diseases of aquatic animals within your state or territory. 

Follow the directions and advice provided by the officer you contact. This field guide will help you 

find the information the officer needs. 

http://www.oie.int/standard-setting/aquatic-manual/access-online/
http://www.fao.org/docrep/005/y1679e/y1679e00.htm
http://www.agriculture.gov.au/water
http://www.agriculture.gov.au/water
http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-diseases
http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-diseases
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Using the field guide 
This field guide begins with coverage of the anatomy (section 1) of finfish, molluscs, crustaceans and 

amphibians, including images and illustrations. These are to help the reader describe lesions when 

reporting a suspected disease. It follows with descriptions for each infectious disease present in 

!ǳǎǘǊŀƭƛŀΩǎ ƴŀǘƛƻƴŀƭ ƭƛǎǘ ƻŦ ǊŜǇƻǊǘŀōƭŜ ŘƛǎŜŀǎŜǎ ƻŦ ŀǉǳŀǘƛŎ ŀƴƛƳŀƭǎ. These are presented alphabetically, 

and classified into infectious diseases affecting finfish, molluscs (such as oysters), crustaceans (such 

as prawns) and amphibians (such as frogs). 

This field guide is available both as a PDF document and as a downloadable phone app. The field 

guide phone app (listed as the Aquatic disease field guide) can be downloaded free for iOS and 

android devices at the relevant iTunes or app store outlets. For more information, see the Aquatic 

animal diseases significant to Australia: Identification field guide mobile application introductory 

video. 

In both the PDF document and phone app, each disease page describes the: 

¶ signs of disease (at the farm/tank/pond level and gross and microscopic pathological signs) 

¶ disease agent 

¶ host species that carry the disease agent 

¶ presence of the disease in Australia 

¶ epidemiology of the disease 

¶ other diseases in the field guide that may have similar signs 

¶ sample collection and reporting of disease outbreaks. 

The disease pages also include photographs of animals with gross signs of disease and/or histological 

images detailing the typical tissue changes present. 

Diagnosing diseases of aquatic animals is a structured process, which begins with making detailed 

observations, then asking the right questions. The primary aim of this process is to create a broad list 

of possible diseases that may account for the observed signs. This list can be further refined by 

targeted questioning and diagnostic tests.  

Questions to ask may include: 

¶ Which species, age class, sizes and sex of animals are involved? 

¶ What specifically have you observedτfor example, behavioural changes, changes in feed intake 

(reduced or increased), changes in faecal output? 

¶ Are there obvious gross lesions (such as colour changes, ulcers or spots)? 

¶ Does disease result in morbidity only, or are there mortalities? 

¶ What level of mortality has been observed? 

¶ Do animals show signs of recovery? 

¶ At what rate did you observe disease (sudden death or chronic progression of disease)? 

http://www.agriculture.gov.au/animal/aquatic/reporting/reportable-diseases
https://www.youtube.com/watch?v=PxnYA2zqzEE
https://www.youtube.com/watch?v=PxnYA2zqzEE
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¶ Is this the first occurrence of disease with this presentation in your facility? 

¶ Are any neighbouring properties or facilities reporting diseases? 

¶ Have there been recent introductions to the facility or any changes in practice? 

!ŦǘŜǊ ƳŀƪƛƴƎ ȅƻǳǊ ƛƴƛǘƛŀƭ ƻōǎŜǊǾŀǘƛƻƴǎΣ Ǝƻ ǘƻ ǘƘŜ ΨǎƛƎƴǎ ƻŦ ŘƛǎŜŀǎŜΩ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜ ŜƴǘǊƛŜǎΦ [ƻƻƪ 

up the diseases listed that match your observations, and you will find photographs and further 

information to help you narrow the search for the cause of the disease. For example, you might have 

observed disease in a marine fish, but then find that the listed disease with similar presenting signs 

affects only freshwater speciesτin this way, you can eliminate the unlikely, and your list of 

differential diagnoses will be shorter. In all cases, however, laboratory tests would be required for a 

definitive diagnosis. Local authorities with responsibility for aquatic animal health can advise on 

further courses of action should you suspect any disease listed in the field guide. 

Signs of disease 
Diagnostic information based on disease signs at the farm, tank or pond level, and gross pathological 

signs (abnormalities that can be seen with the naked eye) are important. However, in most cases, it is 

impossible to arrive at a definitive diagnosis on the basis of these signs alone. Although some users 

will not have experience in histological examination, or the equipment required for such examination 

in the field, the field guide also lists microscopic pathological disease signs. 

Mass mortality 
A fish kill involving a range of species is more likely caused by an environmental problem, such as 

toxicity or oxygen depletion. Deaths limited to one species (where other species are also present) are 

more likely a result of an infectious agent. 

Behavioural changes 
All species of aquatic animals have characteristic protection, food-gathering and breeding 

behaviours. Abnormal behaviour, such as a decrease in feeding, could indicate stress from disease. 

Some behavioural changes can occur across groups of species, or even across different phyla. In 

molluscs, few behavioural differences are observed such as gaping or delayed closing (in oysters) and 

decreased feeding or adhesion to vertical surfaces (in abalone). Finfish often gather at water inlets or 

gasp for air at the surface if the water is depleted of oxygen. If irritated by skin parasites, they may 

ǎŎǊŀǇŜ ǘƘŜƳǎŜƭǾŜǎ ƻƴ ƘŀǊŘ ǎǳǊŦŀŎŜǎΦ ²ƘƛǊƭƛƴƎ ƻǊ ΨŎƻǊƪǎŎǊŜǿΩ ǎǿƛƳƳƛƴƎ Ŏƻǳƭd indicate disease from 

an infectious agent or aquatic toxins. In both finfish and crustaceans, gathering at the surface or 

pond edges can often be a sign of disease. 

Gross signs 
Gross pathological changes may indicate the presence of infectious disease. Careful observation and 

further laboratory investigation is required to make a definitive diagnosis because many of the signs 

are not singularly pathognomonic (characteristic for a specific disease) and may be common 

pathological changes associated with multiple infectious agents. The table below describes some of 

the more commonly observed visible signs and the groups of aquatic animals dealt with in this field 

guide for which these are most often observed. 
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Table 1 Potential gross signs of disease 

Sign  Finfish Molluscs Crustaceans Amphibians 

Changes in the colour, texture and opacity of flesh *  *  *  *  

Tissue necrosis and lesions *  *  *  *  

Retraction of gill margins na *  na na 

Pustules *  *  na na 

External spots *  na *  na 

Changes in surface colour *  na *  *  

Secondary fungal or bacterial growth *  *  *  *  

Deformities and tumours *  na *  *  

Swollen or discoloured organs or faecal castes *  *  *  *  

White midgut line na na *  na 

Broken or damaged appendages na na *  na 

Erosion of shell na na *  na 

Lesions or ulcers on skin or gills *  na *  *  

Haemorrhaging with associated anaemia *  na na *  

Granulomas *  na *  na 

Exophthalmos (popeye) *  na na na 

Ascites (accumulation of fluid in peritoneal cavity) *  na na *  

Petechial haemorrhages (pinpoint bleeding in skin 
and mucous membranes)  

*  na na *  

Ecchymotic haemorrhages (bleeding or bruising 
beneath the skin or mucous membranes) 

*  na na *  

Excessive mucus on gills and skin *  *  na na 

Dropsy (accumulation of fluid in body tissues) *  na na *  

Protrusion of scales *  na na na 

*  Potential gross sign of disease. na Sign is not applicable to the taxonomic grouping. 

Host range 
A list of species known to be susceptible to the infectious agent is provided. Species are further 

classified as either naturally susceptible (diseased animals have been identified in the wild) or 

experimentally susceptible. Lists of susceptible species reflect the information available at the time 

of publishing. However, with further understanding and sampling, it is expected that such lists will 

expand and/or require refining. Both common and scientific names for hosts are provided. 

Presence in Australia 
Information on the national distribution of diseases listed in the field guide is based on formal 

reporting through the regional Quarterly Aquatic Animal Disease reporting program. This program is 

managed by the Network of Aquaculture Centres in AsiaςPacific (NACA), Food and Agriculture 

Organisations of the United Nations (FAO) and the World Organisation for Animal Health (OIE). 

Australia has been an active participant since 1998. 
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Where a listed disease has been reported under the program to have been present, a map 

illustrating where it occurred in Australia is included. States or territories having reported disease are 

listed, and shown in orange in the distribution map. It is important to note that, although a map may 

identify a state or territory as having reported a disease, this implies neither that it is present at the 

time of publication nor that it occurs across the entire state or territory.  

Readers should consult the World Animal Health Information Database (WAHID) interface for current 

information on global distribution of diseases outside Australia. 

Exotic diseases 
Diseases in this field guide described as exotic are those that do not occur in Australian aquatic 

animal populations. Diseases present in Australia may still be listed as exotic if they are subject to an 

ongoing emergency disease response to contain and eradicate the disease. 

Endemic diseases 
Endemic (enzootic) diseases are those that have established in Australian aquatic animal populations. 

They might be native to Australia or might have been introduced in the past. 

Epidemiology 
The field guide describes epidemiological factors that are important to each disease. The key to 

describing the epidemiology of a disease involves understanding the relationship between the 

infectious agent, the host/s and the environment. Factors relating to the infectious agent include its 

life cycle (direct transmission or a requirement for intermediate host stages), survival outside the 

host (carriage on fomites, passage in wastewater) and sensitivity to certain temperatures or 

salinities. 

Host factors may include the susceptible species, ages, sexes and sizes involved. Environmental 

factors include seasonal and non-seasonal variations in temperature, food availability, salinity, 

available oxygen, species movement and exposure to different environments (for example, 

migrations or gathering for breeding). These factors can affect disease agent survivability and host 

immune competence. 

Differential diagnosis 
The list of similar diseases at the bottom of each disease page refers only to the diseases covered by 

this field guide. Gross signs observed might well be representative of a wider range of diseases not 

included here. Therefore, these diagnostic aids should not be used as a guide to a definitive 

diagnosis, but rather as a tool to help identify the diseases included in this field guide that most 

closely account for the observed gross signs. Further diagnostic testing will be required to confirm 

either presence or freedom from a suspected disease. 

http://www.oie.int/wahis/public.php?page=home
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1. Anatomy 
Finfish 
The external and internal anatomy of finfish varies considerably across species. Specific adaptations 

to predatorςprey interactions, aquatic habitat variability and dietary preferences can explain these 

differences. One example is the short intestinal length of carnivorous fish compared with the 

relatively long intestine of herbivorous fish. Another, is the ventrally directed mouth of bottom-

feeding species such as European carp (Cyprinus carpio) compared with the upward oriented mouth 

of the surface-feeding saratoga (Scleropages leichardti). 

Figure 2 Mature male Atlantic salmon (Salmo salar) 

 

Note: Typical hooked mouth. 

Source: M Porter 

Figure 3 Gravid female Atlantic salmon (Salmo salar) 

 

Note: Distended abdomen and protruding spawning vent. 

Source: M Porter 

Figure 4 Anatomy of female juvenile salmon 

 

Source: Australian Government Department of Agriculture, Water and the Environment 
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Figure 5 Stomach cavity of gravid female Atlantic salmon (Salmo salar) 

 

Note: Stomach cavity dominated by ovary. Compare the relative size of ovary with the rest of the internal organs. 

Source: K Nelson 

Figure 6 Internal organs of gravid female Atlantic salmon (Salmo salar) 

 

Note: Ovary (a) is positioned between the liver (b) and intestines (c) and the vertebrae. 

Source: M Porter 

Figure 7 Degenerative eggs in old female Atlantic salmon (Salmo salar) 

 

Source: M Porter 
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Figure 8 Golden perch (Macquaria ambigua) 

 

Note: Compare morphology to silver perch (Bidyanus bidyanus) in Figure 9 

Source: New South Wales Department of Primary Industries 

Figure 9 Silver perch (Bidyanus bidyanus) 

 

Note: Compare morphology to golden perch (Macquaria ambigua) in Figure 8.Figure 9 

Source: New South Wales Department of Primary Industries 

Figure 10 Internal anatomy of silver perch (Bidyanus bidyanus) 

 

Source: New South Wales Department of Primary Industries 
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Molluscs 
Abalone 
Figure 11 Anatomy of abalone (Haliotis sp.)τventral view 

 

Source: K Scott 

Figure 12 Anatomy of abalone (Haliotis sp.)τdorsal view 

 

Source: K Scott 
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Figure 13 Abalone variationsτventral view 

 

Note: Greenlip abalone, Haliotis laevigata (left). Blacklip abalone, Haliotis rubra (top right). Hybrid tiger abalone, Haliotis 

laevigata × H. rubra (bottom right). 

Source: K Scott 

Oysters 
Figure 14 General anatomy of oyster (Ostrea sp.) 

 

Source: Australian Government Department of Agriculture, Water and the Environment 



Aquatic animal diseases significant to Australia: identification field guide 5th edition 

Department of Agriculture, Water and the Environment 

12 

Figure 15 Healthy European flat oyster (Ostrea edulis) 

 

Source: I Arzul, French Research Institute for Exploration of the Sea 
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Crustaceans 
Prawns 
¢ƘŜ ŎƻƳƳƻƴ ƴŀƳŜǎ ΨǇǊŀǿƴΩ ŀƴŘ ΨǎƘǊƛƳǇΩ ŀǊŜ ƻŦǘŜƴ ǳǎŜŘ ǎȅƴƻƴȅƳƻǳǎƭȅ ŦƻǊ ǘƘŜ ǎŀƳŜ ŎǊǳǎǘŀŎŜŀƴǎ ƛƴ 

different parts of the world. This field guide uses the terms most commonly used in Australia. Where 

Australian species of crustaceans are primarily involved in the disease, they are referred to as 

prawns. However, where the species of crustacean involved in the disease are exotic to Australia, 

they are referred to as shrimp. 

Figure 16 External anatomy of prawn 

 

Source: R Bowater, Queensland Department of Primary Industries and Fisheries 

Figure 17 Black tiger prawn (Penaeus monodon) 

 

Source: Australian Government Department of Agriculture, Water and the Environment 
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Crabs 
Figure 18 External anatomy of crab 

 

A antenna. AB abdomen (underneath). C claw. CA carapace. E eye. SL swimming leg. WL walking leg. 

Source: R Bowater, Queensland, Department of Primary Industries and Fisheries 

Figure 19 Internal anatomy of crabτsaggital section 

 

AG antennal gland. DG digestive gland (hepatopancreas). E eye. H heart. HG hindgut. M midgut. O oesophagus. S stomach. 

SG supraoesophageal ganglion. TG thoracic ganglion. VNC ventral nerve cord. 

Source: R Bowater, Queensland Department of Primary Industries and Fisheries 



Aquatic animal diseases significant to Australia: identification field guide 5th edition 

Department of Agriculture, Water and the Environment 

15 

Figure 20 Internal anatomy of blue swimmer crab (Callinectes sapidus) 

 

Source: O Zmora 

Crayfish 
Figure 21 External anatomy of freshwater crayfish 

 

Source: Australian Government Department of Agriculture, Water and the Environment 
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Figure 22 Internal anatomy of freshwater crayfishτsagittal section 

 

Source: Australian Government Department of Agriculture, Water and the Environment 

Figure 23 Redclaw crayfish (Cherax quadricarinatus) 

 

Source: C Jones 

Figure 24 Gills of redclaw crayfish (Cherax quadricarinatus) 

 

Source: C Jones 
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Amphibians 
Amphibians are comprised of the orders Anura (frogs and toads), Caudata (including salamanders, 

newts and sirens) and Gymnophiona (caecilians). In Australia, we are primarily concerned with the 

health of anurans. 

Amphibians undergo a metamorphosis that is unique among vertebrates; from a juvenile, obligatory 

aquatic form with gills (tadpoles) to a semi-aquatic adult form with lungs. Adult amphibians also have 

the unique ability to breathe transdermally (through the skin), meaning changes to the skin through 

disease, trauma or mishandling can have significant health impacts. 

Early recognition and a deep understanding of the significant diseases affecting amphibians will be 

crucial to halting the current decline in species biodiversity seen in Australia. Although not of great 

commercial interest in Australia, native amphibians act as sentinels of change in aquatic 

environments. The anatomical descriptions in Figure 25 and Figure 26 are not exhaustive but are 

intended to help field guide users communicate the location and extent of gross external anatomical 

changes. 

Figure 25 External anatomy of frogτleft lateral view 

 

Source: Australian Government Department of Agriculture, Water and the Environment 
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Figure 26 External anatomy of frogτdorsal view 

 

Source: Australian Government Department of Agriculture, Water and the Environment 
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2. Diseases of finfish 
Viral diseases of finfish 
Channel catfish virus disease (CCVD) 
Also known as infection with Ictalurid herpesvirus 1 

Exotic disease 

Figure 27 Channel catfish (Ictalurus punctatus) fingerling showing signs of CCVD 

 

Note: Swollen abdomen and popeye. 

Source: LA Hanson 

Figure 28 Channel catfish (Ictalurus punctatus) with CCVD 

 

Note: Haemorrhages present on the base of the body, gills and fins. 

Source: United States Department of Agriculture 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ decreased feeding activity (usually the first sign of disease) 

¶ high mortality in fry and juvenile catfish 

¶ erratic swimming 

¶ brief episodes of hyperactivity when fish are disturbed, followed by extended periods of 

lethargy 

¶ large congregations of fish at the sides of hatching troughs or ponds, motionless in a head-up 

tail-down position. 

Gross pathological signs are: 

¶ swollen abdomen 

¶ exophthalmos (popeye) 

¶ haemorrhaging of fins and ventral abdomen 

¶ haemorrhaging of the musculature, liver and kidneys 

¶ dark and enlarged spleen 

¶ fluid in the abdominal cavity 

¶ pale, enlarged kidneys, which may be the only internal indication of disease in infected fish. 

Microscopic pathological signs are: 

¶ extensive necrosis of renal tubules and interstitial tissues of the kidney. 

Disease agent 
CCVD is caused by infection with Ictalurid herpesvirus 1, a double stranded DNA herpes virus 

classified within the genus Ictalurivirus, from the family Alloherpesviridae. 

Host range 
CCVD has been reported from blue catfish, channel catfish and channel catfish hybrids cultured in the 

USA, as well as Pangasius (Basa) catfish cultured in Asia. Ictalurid herpesvirus 1 has also been isolated 

from crucian carp (Carassius carassius) and common carp (Cyprinus carpio) not exhibiting disease 

signs. It is currently unknown if they act as reservoirs for the virus. 
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Table 2 Species known to be susceptible to CCVD 

Common name Scientific name 

Blue catfisha Ictalurus furcatus 

Channel catfisha Ictalurus punctatus 

Common carp and koi carp Cyprinus carpio 

Crucian carp Carassius carassius 

Striped catfish or Traa Pangasianodon hypophthalmus 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 1 Presence of CCVD, by jurisdiction 

 

Epidemiology 

¶ Horizontal transmission occurs directly from virus shed in water, and from virus carried by 

animal vectors and on fomites. 

¶ Vertical transmission (from parent to offspring via eggs) is believed to be common. 

¶ Mortality rates in exposed fish can exceed 95%. Survivors of CCVD may experience short-term 

reductions in feed conversion (reduced weight gain). Generally, these fish appear normal but 

become carriers of the virus. 

¶ Susceptibility appears to vary according to the strain of the virus. 

¶ The disease occurs almost exclusively in fish that are less than 1 year old (fry and fingerlings) or 

smaller than 15cm in length. The majority of occurrences are in fish less than 4 months old. 

¶ Mortality rates are highest where water temperature exceeds 27°C and declines with a 

reduction in temperature. Mortality rates are negligible at water temperatures lower than 18°C. 
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Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Enteric septicaemia of catfish, European catfish virus (ECV) and European sheatfish virus (ESV), and 

infection with Aeromonas salmonicidaτatypical strains. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CABI Invasive Species Compendium Channel catfish virus disease 

Camus, AC 2004, Channel catfish virus disease, Southern Regional Aquaculture Centre 

CEFAS International Database on Aquatic Animal Diseases Channel catfish virus disease 

https://www.cabi.org/isc/datasheet/89027
https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=50
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Epizootic haematopoietic necrosis (EHN) 
Also known as infection with epizootic haematopoietic necrosis virus (EHNV) 

Figure 29 Mass mortality of redfin perch (Perca fluviatilis) due to EHN 

 

Note: Affected individuals showing signs of EHN including swollen abdomen (a) and small size. 

Source: J Humphrey 

Figure 30 Redfin perch (Perca fluviatilis) experimentally infected with EHNV 

 

Note: Grossly visible multifocal necrotic foci in the liver. 

Source: R Whittington 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ hundreds or thousands of small (less than 10cm long), dead fish found on the downwind bank of 

the water body 

¶ large numbers of fish-eating birds (such as seagulls) at the water surface 
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¶ loss of appetite 

¶ juveniles (less than 25mm long) swimming in a disorientated fashion at the surface 

¶ occasional adults affected when the disease first arrives in an area. 

Gross pathological signs are: 

¶ swollen abdomen 

¶ darkened skin colour 

¶ petechial (pinpoint) haemorrhages at the base of the fins 

¶ haemorrhaging of the gills 

¶ dead fish 

¶ enlargement of the kidney, liver and spleen 

¶ focal white to yellow liver lesions. 

Microscopic pathological signs are: 

¶ coagulative or liquefactive necrosis of the liver, kidney and spleen 

¶ necrotic lesions in the heart, pancreas, gastrointestinal tract and gills 

¶ small numbers of basophilic intracytoplasmic inclusion bodies surrounding necrotic areas of the 

liver and kidney. 

Disease agent 
EHN is caused by infection with epizootic haematopoietic necrosis virus (EHNV), belonging to the 

genus Ranavirus within the family Iridoviridae. Closely related ranaviruses cause similar systemic 

necrotising iridovirus syndromes in sheatfish and catfish in Europe (European sheatfish virus and 

European catfish virus; also in this guide). 

Host range 
Table 3 Species known to be susceptible to EHNV 

Common name Scientific name 

Macquarie perch Macquaria australasica 

Mosquito fish Gambusia affinis 

Mountain galaxias Galaxias olidus 

Murray coda Maccullochella peelii 

Rainbow troutb Oncorhynchus mykiss 

Redfin or European perchb Perca fluviatilis 

Silver perch Bidyanus bidyanus 

Piscivorous birds Various genera and species 

a Demonstrated to carry EHNV subclinically. b Naturally susceptible. Note: Other species have been shown to be 

experimentally susceptible. 
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Presence in Australia 
EHN has been officially reported from the Australian Capital Territory, New South Wales, South 

Australia and Victoria. 

Map 2 Presence of EHN, by jurisdiction 

 

Epidemiology 

¶ EHN is usually seen in Australia as large kills of small redfin perch. High mortality can also occur 

among older perch in newly affected areas. 

¶ Clinical outbreaks are typically seen in fingerlings and juvenile fish, associated with poor water 

quality and/or certain water temperatures (between 11°C and 17°C in rainbow trout and 

above 12°C in redfin perch). 

¶ Mortalities occur over a short period (several weeks) in summer, and then the disease may 

disappear from an area for years. 

¶ Low mortality rates over a period of months have been reported in young, farmed rainbow 

trout. 

¶ Infectivity is less severe in rainbow trout than in redfin perch, with the disease mainly affecting 

fingerlings less than 125mm long. 

¶ Low-grade mortalities with covert EHNV infection can also occur in juvenile fish. Care must be 

taken when moving redfin perch and rainbow trout from the known geographical range of EHNV 

to areas where it is exotic, unless freedom from disease can be adequately demonstrated. 

¶ EHN is a resistant virus, surviving for months in water, persisting in frozen fish tissues for more 

than two years and in frozen fish carcases for at least one year. 

¶ EHNV may be carried on equipment including nets and boats, in fish (live or dead) used for bait 

and via the gut, feathers, feet and bill of piscivorous birds. 
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Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Enteric red mouth disease, furunculosis, infection with HPR-deleted or HPR0 infectious salmon 

anaemia virus, infectious haematopoietic necrosis (IHN), infectious pancreatic necrosis (IPN), viral 

haemorrhagic septicaemia (VHS) and whirling disease. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ not sure. 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CEFAS International Database on Aquatic Animal Diseases Epizootic Haematopoietic Necrosis 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=44
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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European catfish virus (ECV) and European sheatfish virus (ESV) 
Exotic disease 

Figure 31 Skin lesions on brown bullhead (Ameiurus nebulosus) with ECV infection 

 
Note: Haemorrhagic skin lesions on the abdomen. 

Source: J Tamás 

Figure 32 Fin lesion on brown bullhead (Ameiurus nebulosus) with ECV infection 

 

Note: Haemorrhagic skin lesions on the pelvic fin. 

Source: J Tamás 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ sudden high mortality rates (up to 100%) in juvenile fish in aquaculture or in the wild 

¶ losses of up to 30% of adult sheatfish 

¶ loss of appetite 1 to 2 days before mortalities occur 
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¶ erratic spiral swimming at the water surface 

¶ lethargy. 

Gross pathological signs are: 

¶ swollen abdomen (ascites) 

¶ darkened skin colour 

¶ petechial (pinpoint) haemorrhages around the base of paired fins and in the viscera 

¶ haemorrhagic areas on the skin 

¶ pale gills 

¶ many dead fish. 

Microscopic pathological signs are: 

¶ coagulative or liquefactive necrosis of the liver, spleen and especially the kidney 

¶ destruction of haematopoietic tissues 

¶ necrotic lesions in the heart, pancreas, gastrointestinal tract and gills. 

Disease agent 
ECV and ESV are classified as members of the genus Ranavirus within the family Iridoviridae. Other 

closely related ranaviruses such as epizootic haematopoietic necrosis virus (EHNV), grouper iridovirus 

(GIV) or Ranavirus maxima from European turbot cause similar systemic necrotising iridovirus 

syndromes in a range of fish species (EHNV and GIV are also in this guide). 

Host range 
ECV and ESV have been detected only in Europe. The pathogen has triggered epizootics in cultivated 

sheatfish in Germany and wild black bullheads in France, Italy and Hungary. Experimental ESV 

infection causes high mortality in pike, but black bullhead and rainbow trout appear to be 

unaffected, although viral replication has been detected. Juvenile pike perch may be susceptible to 

infection under certain conditions. These viruses may also be carried via the gut, feathers, feet and 

bill of piscivorous birds. 

Table 4 Species known to be susceptible to ECV and ESV 

Common name Scientific name 

Black bullhead or European catfisha Ameiurus melas 

Brown bullheada Ameiurus nebulosus 

Pike Esox lucius 

Pike perch Sander lucioperca 

Rainbow trout Oncorhynchus mykiss 

Wels catfish or sheatfisha Silurus glanis 

Piscivorous birds Various genera and species 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 
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Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 3 Presence of ECV and ESV, by jurisdiction 

 

Epidemiology 

¶ ESV was the first fish ranavirus to be isolated in Europe, when it was obtained from moribund 

sheatfish (Silurus glanis) fry experiencing 100% mortalities in Germany in 1989. 

¶ Clinical outbreaks of sudden mass mortalities are typically seen in fingerlings and juvenile fish, 

though adult fish may also be affected. 

¶ Transmission is horizontal and can occur by cohabitation resulting in up to 100% mortality 

within 11 days. 

¶ Disease outbreaks may be associated with high summer water temperatures and/or poor water 

quality. 

¶ Ranaviruses are resistant viruses, surviving for months in water, persisting in frozen fish tissues 

for more than two years and in fish carcasses for at least one year. 

¶ Ranaviruses may be carried on equipment including nets and boats, in fish (live or dead) used 

for bait and via the gut, feathers, feet and bill of piscivorous birds. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Channel catfish virus disease (CCVD), enteric septicaemia of catfish and epizootic haematopoietic 

necrosis (EHN). 
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Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CABI Invasive Species Compendium Isolation of ranavirus causing mass mortality in brown bullheads 

(Ameiurus nebulosus) in Hungary 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cabi.org/ISC/abstract/20143007594
https://www.cabi.org/ISC/abstract/20143007594
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Grouper iridoviral disease 
Also known as sleepy grouper disease, grouper iridovirus of Taiwan (TGIV) and Singapore 

grouper iridovirus (SGIV) 

Exotic disease 

Figure 33 Gross signs of secondary infection in estuary cod (Epinephelus tauvina) infected by 
grouper iridovirus 

 

Note: Deep ulceration in muscular tissue of the head. 

Source: S Kanchanakhan 

Figure 34 Gross signs of secondary infection in estuary cod (Epinephelus tauvina) infected by 
grouper iridovirus 

 

Note: Haemorrhagic red boils (a) on the body surface. 

Source: S Kanchanakhan 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ typically high mortalities, with many dead and moribund fish 

¶ high mortality of young grouper 

¶ loss of appetite 

¶ lethargic swimming 

¶ rapid opercular movements and dashing to the surface for air (in the terminal phase). 

Gross pathological signs are: 

¶ darkened body colour, pale gills and enlarged spleen 

¶ signs of secondary infection such as deep ulceration or papular lesions. 

Microscopic pathological signs are: 

¶ necrosis of the splenic pulp, and myocardium 

¶ necrosis and reduction of haematopoietic tissue of the kidney in the absence of marked cell 

hypertrophy. 

Disease agent 
Grouper iridovirus disease is caused by infection with grouper iridovirus (GIV), belonging to the genus 

Ranavirus within the family Iridoviridae. Synonyms include grouper iridovirus of Taiwan (TGIV) and 

Singapore grouper iridovirus (SGIV). 

Host range 
Table 5 Species known to be naturally susceptible to GIV 

Common name Scientific name 

Brown marbled grouper Epinephelus fuscoguttatus 

Coral trout Plectropomus leopardus 

Estuary cod Epinephelus tauvina 

Giant grouper Epinephelus lanceolatus 

Grouper and estuary cod Epinephelus spp. 

Malabar grouper Epinephelus malabaricus 

Spotted coralgrouper Plectropomus maculatus 

Tiger grouper hybrid Epinephelus fuscoguttatus × E. lanceolatus 

Yellow grouper Epinephelus awoara 

Note: Other species have been shown to be experimentally susceptible. 
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Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 4 Presence of grouper iridoviral disease, by jurisdiction 

 

Epidemiology 

¶ Grouper iridoviral disease causes losses in fry and juvenile grouper, and in 1 to 2-year-old 

market-sized grouper (a highly priced product in tropical mariculture). 

¶ Clinical disease and highest mortalities are usually seen in 3 to 4-month-old fish after stocking 

into sea cages. 

¶ Older diseased fish typically appear lethargic due to anaemia. 

¶ Horizontal contact and waterborne transmission appear to be the principal mechanisms for virus 

spread. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Infection with Aphanomyces invadans (EUS), infection with infectious spleen and kidney necrosis 

virus (ISKNV)-like viruses, red sea bream iridoviral disease (RSIVD) and viral encephalopathy and 

retinopathy (VER). 
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Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
Hazeri M, Hassan MD, Abba Y, Omar AR, Allaudin ZN, Soltani M, Hamdan RH, Mohamad NF 2017, 

Molecular characterisation of grouper iridovirus isolates from Peninsular Malaysia, Journal Veterinar 

Malaysia 

aŀ IΣ tŜƴƎ /Σ {ǳ ¸Σ CŜƴƎ WΣ Dǳƻ ½ нлмсΣ ΨLǎƻƭŀǘƛƻƴ ƻŦ ŀ wŀƴŀǾƛǊǳǎ-type grouper iridovirus in mainland 

China and comparison of its pathogenicity with that of a Megalocytivirus-type groǳǇŜǊ ƛǊƛŘƻǾƛǊǳǎΩΣ 

Aquaculture 

Network of Aquaculture Centres in AsiaςPacific Grouper iridoviral disease: Disease card 

http://www.myjurnal.my/public/article-view.php?id=118403
https://enaca.org/?id=705&title=grouper-iridoviral-disease-card
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Infection with HPR-deleted or HPR0 infectious salmon anaemia 
virus (ISAV) 

Also known as infectious salmon anaemia (ISA) 

Exotic disease 

Figure 35 Atlantic salmon (Salmo salar) with ISA 

 

Note: Gross internal signs of ISA include dark liver, ascites and enlarged spleen. 

Source: T Poppe 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ mortality rate up to 100% 

¶ fish congregating near the surface 

¶ fish gasping at the surface 

¶ lethargy 

¶ loss of appetite. 

Gross pathological signs are: 

¶ pale gills and heart 

¶ swollen abdomen 

¶ exophthalmos (popeye), bleeding eyes  

¶ fin rot 

¶ ecchymotic (bruise-like) skin haemorrhages 

¶ scale-pocket oedema 

¶ swollen and dark liver, kidney and spleen (early sign); liver may be almost black 
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¶ petechial (pinpoint) haemorrhages in internal fat, peritoneum and skeletal muscle 

¶ dark red intestinal wall mucosa 

¶ ascites (fluid in the abdominal cavity) 

¶ surface haemorrhages on liver. 

Microscopic pathological signs are: 

¶ renal interstitial haemorrhage and tubular necrosis 

¶ branchial lamellar and filamental congestion 

¶ congestion of the intestine and pyloric caecae 

¶ perivascular inflammation and focal necrosis in liver. 

Disease agent 
ISA is caused by infection with the pathogenic highly polymorphic region (HPR)-deleted infectious 

salmon anaemia virus (ISAV), or the non-pathogenic HPR0 (non-deleted HPR) ISAV, a single stranded 

RNA virus classified within the genus Isavirus within the family Orthomyxoviridae. Infection with 

HPR-deleted ISAV may cause severe disease in Atlantic salmon (Salmo salar). However, Detection of 

HPR0 ISAV has never been associated with clinical signs of disease in Atlantic salmon. 

Host range 
The only species known to display clinical signs of ISA is the Atlantic salmon (Salmo salar). Several 

other fish species have been confirmed to be asymptomatic carriers of the virus. 

Table 6 Species known to display clinical signs of ISA 

Common name Scientific name 

Atlantic salmon Salmo salar 

Table 7 Species known to be asymptomatic carriers or vectors of ISAV 

Common name Scientific name 

Arctic char Salvelinus alpinus 

Atlantic cod Gadus morhua 

Atlantic herring Clupea harengus 

Brown trouta Salmo trutta 

Coalfish or pollock Pollachius virens 

Coho salmona Oncorhynchus kisutch 

Masu salmona Oncorhynchus masou 

Rainbow trouta Oncorhynchus mykiss 

Salmon louse Lepeophtheirus salmonis and Caligus coryphaenae 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 
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Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

The distantly related pilchard orthomyxo-like virus (POMV) has been reported from wild caught 

pilchards and cultured Atlantic salmon in Tasmania, but infectious salmon anaemia caused by 

infection with HPR-deleted or HPR0 ISAV has not been recorded in Australia and is considered exotic. 

Map 5 Presence of ISAV, by jurisdiction 

 

Epidemiology 

¶ ISA occurs mainly in the northern hemisphere in spring and early winter (water temperatures 

from 3°C to above 15°C). 

¶ The disease has caused major epizootics and severely impacted Atlantic salmon aquaculture 

production in Norway, Scotland, Canada and Chile. 

¶ Mortality rates vary from 15% to 100%; mortality may occur over a prolonged period, not 

necessarily as acute outbreaks. 

¶ ISA is mainly transmitted horizontally through the water column, but also by vectors (sea lice 

and populations of asymptomatic wild fish carriers). 

¶ Experimental infection demonstrated mortalities within 15 days of exposure to ISAV. 

¶ Spread of the disease has occurred with the movement of live juvenile salmonids between fish 

farms, with the discharge of organic waste from fish processing plants into the marine 

environment and via water movement. 

¶ The majority of natural outbreaks seem to occur in salmonid post-smolts. 

¶ ISA has been the subject of extensive eradication campaigns in several countries. These can be 

successful, but require vigilance to maintain 'free' status. 
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¶ It appears that stressors such as husbandry practices (including treatment against salmon lice or 

infectious diseases), rising or falling temperatures, and poor water quality can predispose 

salmon to outbreaks of ISA. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Bacterial kidney disease (BKD), enteric red mouth disease (ERMD), infection with Aeromonas 

salmonicida atypical strains, infection with salmonid alphavirus (SAV), infectious haematopoietic 

necrosis (IHN), infectious pancreatic necrosis (IPN) and piscirickettsiosis. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Microscope images 
Figure 36 Histopathology of liver of Atlantic salmon (Salmo salar) with ISA 

 

Note: Multifocal bridging necrosis, leaving viable tissue around smaller veins. 

Source: T Poppe. 
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Figure 37 Histopathology of kidney of Atlantic salmon (Salmo salar) with ISA 

 

Note: Renal interstitial haemorrhage. 

Source: T Poppe 

Further reading 
Department of Agriculture, Water and the Environment AQUAVETPLAN disease strategy manual: 

Infectious salmon anaemia 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

http://www.agriculture.gov.au/animal/aquatic/aquavetplan/infectious-salmon-anaemia
http://www.agriculture.gov.au/animal/aquatic/aquavetplan/infectious-salmon-anaemia
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Infection with infectious spleen and kidney necrosis virus 
(ISKNV)-like viruses 

Exotic disease 

Figure 38 Dwarf gourami (Colisa lalia) infected with an ISKNV-like iridovirus 

 

Note: Pale colouration of diseased fish (top) compared with normal colours of unaffected fish (bottom). 

Source: J Go 

Figure 39 Murray cod (Maccullochella peelii) fingerling experimentally infected with an ISKNV-like 
iridovirus 

 

Note: Discolouration around the front of the body (normal colouration evident near the tail) and signs of respiratory 

distress at time of death (flared opercula). 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ mortalities between 50% and 100% 

¶ fish remaining on bottom of tank and not feeding well 

¶ lethargy 

¶ respiratory distress (rapid movement of opercula). 

Gross pathological signs are: 

¶ changes in body colour (darkening or lightening) 

¶ exophthalmos (popeye) 

¶ abdominal distension (due to fluid or enlargement of organs). 

Microscopic pathological signs are: 

¶ basophilic hypertrophied cells throughout numerous body tissues, but especially the 

haematopoietic tissues of the kidney and spleen 

¶ some virus affected cells may resemble amoebae in appearance. 

Disease agent 
ISKNV-like viruses are classified in the genus Megalocytivirus, family Iridoviridae. Viruses of this group 

are related to ranaviruses and predominantly cause disease in freshwater fish (particularly cichlids, 

gouramis and poeciliids). ISKNV-like megalocytiviruses that are genetically distinct from red 

seabream iridovirus (listed separately in this guide) (RSIV) are also being increasingly isolated from 

various species of euryhaline and/or estuarine fish, particularly within the orders Perciformes and 

Pleuronectiformes. 

ISKNV-like megalocytiviruses 

ISKNV-like viruses from cichlids (all fish belonging to the family Cichlidae): 

¶ Angelfish iridovirus 

¶ Cichlid iridovirus (includes ram cichlid and chromide cichlid. Although currently uncharacterised, 

based on histopathology, cichlid iridoviruses are considered to be megalocytiviruses) 

¶ Iridovirus in Apistogramma spp. 

¶ Iridovirus in oscars 

¶ Iridovirus in rainbow krib 

¶ Iridovirus in curviceps. 
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ISKNV-like viruses from gouramis (fish of the subfamilies Luciocephalinae and Macropodinae, family 

Osphronemidae): 

¶ Dwarf gourami iridovirus (DGIV) 

¶ Pearl gourami iridovirus 

¶ Iridovirus in thick-lipped gourami, three-spot gourami and silver gourami 

¶ Iridovirus in paradise fish. 

ISKNV-like viruses from poeciliids (all fish belonging to the family Poeciliidae): 

¶ African lampeye iridovirus (all fish belonging to the subfamily Aplocheilichthyinae, family 

Poeciliidae) 

¶ Swordtail iridovirus (based on histopathology, swordtail iridovirus and other iridoviruses 

identified in the family Poeciliidae are considered to be megalocytiviruses) 

¶ Iridovirus in mollies and platys 

¶ Iridovirus in guppies. 

ISKNV-like viruses from euryhaline or estuarine fish: 

¶ Iridovirus in Chinese mandarin fish 

¶ Iridovirus in tiger grouper hybrids 

¶ Flatfish infected with turbot reddish body iridovirus (TRBIV) 

¶ Iridovirus in barramundi with scale drop disease syndrome. 

Host range 
Table 8 Species known to be susceptible to ISKNV-like viruses 

Common name Scientific name 

African lampeye killifisha Aplocheilichthys normani 

Amberjack Seriola dumerili 

Angelfisha Pterophyllum scalare 

Banggai cardinalfisha Pterapogon kauderni 

Barramundia Lates calcarifer 

Blue tilapia Oreochromis aureus 

Chinese perch or mandarin fisha Siniperca chuatsi 

Curvicepsa Laetacara curviceps 

Dwarf cichlidsa Apistogramma spp. 

Dwarf gouramia Trichogaster lalius 

Floundersa Paralichthyidae, all species 

Giant grouper Epinephelus lanceolatus 

Golden perch Macquaria ambigua 

Grass carp  Ctenopharyngodon idella 

Grouper and estuary coda Epinephelus spp. 
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Common name Scientific name 

Guppya Poecilia reticulata 

Japanese parrotfish Oplegnathus fasciatus 

Japanese yellowtaila Seriola quinqueradiata 

Largemouth bass  Micropterus salmoides 

Large yellow croaker Larimichthys crocea 

Macquarie perch Macquaria australasica 

Malabar groupera Epinephelus malabaricus 

Mango tilapia Sarotherodon galilaeus 

Marble gobya  Oxyeleotris marmorata 

Mollya Poecilia sphenops 

Murray coda Maccullochella peelii  

Nile tilapiaa Oreochromis niloticus 

Orange chromidea Etroplus maculatus 

Orange spotted groupera Epinephelus coioides 

Orbiculate batfisha Platax orbicularis 

Oscara Astronotus ocellatus 

Paradise fisha Macropodus opercularis 

Pearl gouramia Trichogaster leerii 

Rainbow kriba Pelvicachromis pulcher 

Ram cichlida Mikrogeophagus ramirezi 

Red druma Sciaenops ocellatus 

Redbelly tilapia Coptodon zilli 

Red sea breama Pagrus major 

Sailfin molliesa Poecilia latipinna 

Sea bassa Plectranthias yamakawai 

Sea mulleta Mugil cephalus 

Silver gouramia Trichogaster microlepis 

Snapper Pagrus auratus 

Southern platyfish or red wagtail platya Xiphophorus maculatus 

Southern pygmy perch Nannoperca australis 

Spangled emperor Lethrinus nebulosus 

Striped beakfisha Oplegnathus fasciatus 

Swordtail or green swordtaila Xiphophorus helleri 

Thick-lipped gouramia Colisa labiosa 

Three-spot gouramia Trichogaster trichopterus 

Tiger grouper hybrida Epinephelus fuscoguttatus × E. lanceolatus 

Tilapias Cichlidae, various genera and species 

Tilapia hybrids Oreochromis niloticus × O. aureus 
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Common name Scientific name 

Turbota Scophthalmus maximus 

Zebrafish Danio rerio 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. Some native Australian fish 

species included (such as Murray cod, Maccullochella peelii) are known to be highly susceptible to ISKNV-like viruses. 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

ISKNV-like viruses have not been recorded from wild fish in Australia. However, these viruses are 

regularly detected in ornamental fish in quarantine at the international border, and in retail pet 

shops. 

Map 6 Presence of ISKNV-like viruses, by jurisdiction 

 

Epidemiology 

¶ ISKNV-like viruses are prone to inactivation by desiccation or heat at temperatures above 50°C, 

but are stable in water at 4°C for extended periods. 

¶ ISKNV-like viruses have been found to cause disease in a wide variety of species (may lack strict 

host specificity). 

¶ Horizontal transmission via cohabitation, water, ingestion of excreta or cannibalism is likely 

(based on experimental transmission studies). 

¶ There is evidence that some species may be long-term asymptomatic carriers of ISKNV-like 

viruses and that prevalence in infected populations may be high. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 
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Similar diseases 
Epizootic haematopoietic necrosis (EHN), grouper iridoviral disease and red sea bream iridoviral 

disease (RSIVD). 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
Biosecurity Australia 2014, Importation of freshwater ornamental fish: review of biosecurity risks 

associated with gourami iridovirus and related virusesτprovisional final import risk analysis report 

Cǳ ·Σ [ƛ bΣ [ƛǳ [Σ [ƛƴ vΣ ²ŀƴƎ CΣ [ŀƛ ¸Σ WƛŀƴƎ IΣ tŀƴ IΣ {Ƙƛ /Σ ²ǳ { нлммΣ ΨDŜƴƻǘȅǇŜ ŀƴŘ Ƙƻǎǘ ǊŀƴƎŜ 

ŀƴŀƭȅǎƛǎ ƻŦ ƛƴŦŜŎǘƛƻǳǎ ǎǇƭŜŜƴ ŀƴŘ ƪƛŘƴŜȅ ƴŜŎǊƻǎƛǎ ǾƛǊǳǎ όL{Yb±ύΩΣ Virus Gene 
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Infection with salmonid alphavirus (SAV) 
Also known as infection with salmon pancreas disease virus (SPDV), salmon pancreas disease 

(SPD), pancreas disease (PD) and sleeping disease (SD) 

Exotic disease 

Figure 40 Atlantic salmon (Salmo salar) chronically infected with SAV 

 

Note: Very thin carrier fish in poor condition a few months after infection. 

Source: T Poppe 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ Lack of appetite a week or two before a disease outbreak 

¶ clinically diseased fish may swim against the current close to the surface or corners of the cage, 

or be found resting at the bottom of the tank or cage (sleeping) 

¶ one to several months after the onset of mortality, a portion of the survivors usually fail to grow 

and become thin and slender (runts). 

Gross pathological signs are: 

¶ yellow mucoid gut contents 

¶ petechiae in pyloric fat, pale hearts and/or haemopericardium due to heart rupture 

¶ scale pocket oedema 
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¶ exophthalmos 

¶ ascites 

¶ atrophy of red skeletal muscle in chronic cases. 

Microscopic pathological signs are: 

¶ the development of necrosis of exocrine pancreas shortly before cardiomyocytic necrosis 

¶ severe or total loss of exocrine pancreas, myocarditis and skeletal muscle necrosis, degeneration 

and myositis 

¶ damage, primarily of the pancreas, and severe cardiac and skeletal myopathies. 

Disease agent 
SPD is caused by infection with salmonid alphavirus (SAV), a member of the family Togaviridae in the 

genus Alphavirus. Various genetic subtypes of the virus have been detected. SPD first emerged in 

Scotland and subsequently recognised in France, Ireland, England, Norway, Germany, Italy and Spain. 

Host range 
Clinical signs of salmon pancreas disease have been reported in Atlantic salmon, sea-reared rainbow 

trout, brown trout and Arctic char. Wild fish (such as flatfish and wrasses) can be subclinically 

infected and may act as potential vectors or reservoirs of infection. 

Table 9 Species known to be susceptible to SAV 

Common name Scientific name 

American plaicea Hippoglossoides platessoides 

Arctic chara Salvelinus alpinus 

Atlantic salmona Salmo salar 

Brown trout Salmo trutta 

Daba Limanda limanda 

Plaicea Pleuronectes platessa 

Rainbow trouta Oncorhynchus mykiss 

Wrassea Labrus bergylta 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 
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Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 7 Presence of SAV, by jurisdiction 

 

Epidemiology 

¶ SAV is horizontally transmitted, via water and water currents, transport of infected fish, 

contaminated equipment, well boats and other vehicles. The virus can survive for extended 

periods in seawater. 

¶ Vertical transmission is considered unlikely but has not been ruled out. 

¶ Water temperature may affect the duration and level of mortality. 

¶ Subtypes 1, 2, 3, 4, 5 and 6 may have different virulence in different hosts. 

¶ All marine life stages of Atlantic salmon are susceptible to disease, from smolts to adult fish. 

Different strains of Atlantic salmon may have different susceptibility to SAV. 

¶ Farmed rainbow trout in fresh water and salt water are susceptible to disease at all stages of 

production. 

¶ Mortality varies significantly, from negligible to over 50% in severe cases. Up to 15% of surviving 

fish will develop into long, slender fish (runts). 

¶ Management and environmental factors that induce stress in fish probably increase mortality 

significantly. 

¶ Natural reservoirs of SAV may include wild fish. SAV has been detected in some wild flatfish 

species in Scotland and in wrasses used for sealice management in Ireland. 
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Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Infection with HPR-deleted or HPR0 infectious salmon anaemia virus and infectious pancreatic 

necrosis (IPN). 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Infectious haematopoietic necrosis (IHN) 
Also known as infection with infectious haematopoietic necrosis virus (IHNV) 

Exotic disease 

Figure 41 Chinook salmon fry (Oncorhynchus tshawytscha) with IHN 

 

Note: Characteristic darkening from the tail region, swollen abdomen and haemorrhaging at base of the fins. 

Source: J Fryer 

Figure 42 Rainbow trout fry (Oncorhynchus mykiss) with and without IHN 

 

Note: Infected fish (left) shows darker colouring and exopthalmia compared to the uninfected fish (right) 

Source: G Kurath 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ mass mortality 

¶ lethargic swimming with intermittent bouts of frenzied, abnormal activity (spiral swimming and 

flashing). 

Gross pathological signs are: 

¶ numerous yolk sac haemorrhages in the fry of rainbow trout and salmon 

¶ darkening of the skin and pale gills 

¶ haemorrhages on the abdomen and around the pupil of the eye 

¶ exophthalmos (popeye) and a swollen abdomen 

¶ trailing white faecal cast 

¶ bleeding at the base of the fins 

¶ stomach empty of food but distended with a gelatinous substance 

¶ pale internal organs 

¶ petechial (pinpoint) haemorrhages in the fatty tissue and muscle surrounding the organs and 

stomach wall 

¶ spinal deformities in surviving fish. 

Microscopic pathological signs are: 

¶ necrosis of eosinophilic granular cells in the intestinal wall 

¶ degenerative necrosis in haematopoietic tissues. 

Disease agent 
IHN is caused by infection with salmonid Novirhabdovirus, also known as infectious haematopoietic 

necrosis virus (IHNV). This virus is an enveloped single-stranded, negative-sense RNA virus classified 

within the family Novirhabdoviridae, and is closely related to other important fish rhabdoviruses such 

as viral haemorrhagic septicaemia virus (VHSV) and spring viraemia of carp virus (SVCV). Molecular 

analysis suggests that IHNV was originally endemic to the Pacific coast of North America, and was 

spread to Europe and Asia through translocations of salmonid eggs or fry. 
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Host range 
Table 10 Species known to be susceptible to IHN 

Common name Scientific name 

Amago salmona Oncorhynchus rhodurus 

Arctic char Salvelinus alpinus 

Atlantic coda Gadus morhua 

Atlantic salmona Salmo salar 

Ayu Plecoglossus altivelis 

Brook trouta Salvelinus fontinalis 

Brown trouta Salmo trutta 

Burbot Lota lota 

Chinook salmona Oncorhynchus tshawytscha 

Chum salmona Oncorhynchus keta 

Coho salmona Oncorhynchus kisutch 

Cutthroat trouta Oncorhynchus clarkii 

Gilt-head sea bream Sparus aurata 

Grayling Thymallus thymallus 

Lake trout Salvelinus namaycush 

Masu salmona Oncorhynchus masou 

Pacific herring Clupea pallasii 

Pacific salmona Oncorhynchus spp. 

Pike Esox lucius 

Pile perch Rhacochilus vacca 

Pink salmona Oncorhynchus gorbuscha 

Rainbow trouta Oncorhynchus mykiss 

Shiner perch Cymatogaster aggregata 

Sockeye salmona Oncorhynchus nerka 

Tubesnout Aulorhynchus flavidus 

Turbot Scophthalmus maximus 

Whitespotted char Salvelinus leucomaenis 

White sturgeon Acipenser transmontanus 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Table 11 Non-fish carriers 

Common name Scientific name 

Gill lice Salmincola spp. 

Leeches Piscicola spp. 

Mayfly Callibaetis spp. 

Piscivorous birds Various genera and species 
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Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 8 Presence of IHN, by jurisdiction 

 

Epidemiology 

¶ IHN is a cold-water disease. Clinical signs typically occur at temperatures between 8°C and 15°C. 

Outbreaks rarely occur once water temperatures reach more than 15°C. 

¶ IHN is typically found in young, farmed trout and salmon fry or fingerlings, and in adults during 

or just following spawning. 

¶ Mass mortalities of up to 90% can occur in hatcheries, typically with 100% of the population 

infected. 

¶ Mortality also occurs in wild populations of Pacific salmon infected with IHNV. Survivors can be 

the source of infection of farmed stock. 

¶ Susceptibility to infection varies between individuals of the same species and appears to be 

largely age dependent, with younger individuals being more susceptible. 

¶ Fish that survive IHN are potential carriers of the virus for a period that depends on 

environmental conditions (such as temperature). 

¶ The virus is shed into the water from infected fish through faeces, urine, spawning fluids and 

external mucous. 

¶ Transmission is generally horizontal, with the virus entering fish through the gills and skin. Some 

blood-sucking parasites such as gill lice (Salmincola spp.) and leeches may serve as vectors. 

¶ Virus can be transferred to new areas via the movement of infected fish or eggs, and by other 

sources such as contaminated equipment, water, birds or insects such as mayflies. 

¶ Outbreaks are most likely to occur around the time of spawning, with increased levels of virus 

released into the environment with spawning fluids. 
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¶ It is believed that the spread of IHNV from the west coast of North America to Asia and Europe 

has been principally via the shipment of infected fish and eggs, suggesting some degree of 

vertical transmission. The risk of such egg-associated transmission is significantly reduced by the 

common practice of egg surface disinfection, but is not eliminated. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Enteric red mouth disease, epizootic haematopoietic necrosis (EHN), furunculosis, infectious 

pancreatic necrosis (IPN), infection with HPR-deleted or HPR0 infectious salmon anaemia virus, viral 

haemorrhagic septicaemia (VHS) and whirling disease. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CEFAS International Database on Aquatic Animal Diseases Infectious Haematopoietic Necrosis 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=55
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Infectious pancreatic necrosis (IPN) 
Also known as infection with infectious pancreatic necrosis virus (IPNV) 

Exotic disease 

Figure 43 IPN in rainbow trout (Oncorhynchus mykiss) 

 

Note: Abdominal distension and darkened body colour. 

Source: T Håstein 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Signs of disease described are representative of IPN in salmonids. 

Disease signs at the farm, tank or pond level are: 

¶ sudden and progressive increase in mortality at first feeding of fry, particularly in faster growing 

individuals 

¶ cumulative mortality rates from 10% to 90% 

¶ low persistent mortality 

¶ fish lying still on the bottom of tanks or ponds 

¶ fish swimming with a spiralling, corkscrew motion. 

Gross pathological signs are: 

¶ long, thin, whitish trailing faecal casts 

¶ swollen abdomen 

¶ darkening body colour 

¶ typically pale gills  

¶ exophthalmos (popeye) 
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¶ lesions and ulcers in pancreas, oesophagus and stomach 

¶ haemorrhages sometimes present in ventral areas, including the ventral fins 

¶ abnormally pale spleen, kidney, liver and heart of fry 

¶ intestines empty or filled with clear mucus. 

Microscopic pathological signs are: 

¶ extensive and/or severe necrosis of acinar pancreatic cells 

¶ focal or generalised necrosis of liver 

¶ sloughing of intestinal mucosa with characteristic McKnight cells in the lumen (eosinophilic and 

hyaline epithelial cells. 

Disease agent 
IPN is caused by infection with infectious pancreatic necrosis virus (IPNV), a double stranded RNA 

virus classified within the genus Aquabirnavirus (family Birnaviridae). Several genogroups have been 

identified and are described by their different hosts and geographical origins. The most frequently 

found and highly virulent strain of IPNV is the Sp serotype in genogroup 5. 

Host range 
A wide range of marine and freshwater fish species are susceptible to IPNV. The disease agent can be 

spread naturally by mechanical vectors such as piscivorous birds (including passage through the bird 

digestive system), blood feeding parasites and filter feeding molluscs (such as common European 

scallop Pecten maximus). 

Table 12 Fish species likely to be severely affected by IPNV 

Common name Scientific name 

American eela Anguilla rostrata 

Atlantic cod Gadus morhua 

Atlantic halibut Hippoglossus hippoglossus 

Atlantic salmona Salmo salar 

Brook trouta Salvelinus fontinalis 

Brown trouta Salmo trutta 

Coho salmon Oncorhynchus kisutch 

Eelsa Anguillidae, all species 

European eel Anguilla anguilla 

Japanese eel Anguilla japonica 

Pacific salmon Oncorhynchus spp. 

Rainbow trouta Oncorhynchus mykiss 

Shortfin eel Anguilla australis 

Turbot Scophthalmus maximus 

Wrasses Labridae, all species 

a Naturally susceptible. Note: Other species likely to be susceptible or have been shown to be experimentally susceptible. 
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Table 13 Non-fish carriers 

Common name Scientific name 

Common European scallop Pecten maximus 

European flat oyster Ostrea edulis 

Fish louse Argulus foliaceus 

Molluscs Various genera and species 

Piscivorous birds Various genera and species 

Salmon louse Lepeophtheirus salmonis and Caligus coryphaenae 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Other aquabirnaviruses, distinct from IPNV, are present in Australia and New Zealand. 

¶ Tasmanian aquabirnavirus in farmed Atlantic salmon and rainbow trout. 

¶ Victorian trout aquabirnavirus in farmed rainbow trout. 

¶ New Zealand birnavirus in diseased turbot and asymptomatic sea-run chinook salmon. 

Map 9 Presence of IHN, by jurisdiction 

 

Epidemiology 

¶ IPNV is highly contagious and fish that survive infection are presumed to become carriers. 

Asymptomatic carrier fish represent a risk for introduction of disease to healthy stocks. 

¶ Viral transmission can occur horizontally (the virus enters fish through the gills or 

gastrointestinal tract) and vertically (transmitted via eggs of infected carrier broodfish). 

¶ IPNV is shed in faeces, urine, spawning fluids and external mucus. Spawning favours the 

transmission of IPN virus with increased levels of virus excreted in spawning fluids. 
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¶ Outbreaks of disease are most likely to occur when fish are stressed. Factors raising 

physiological stress levels include first feeding, high stocking densities, fluctuations in water 

temperature and salinity and management practices requiring handling of fish. Outbreaks are 

known to occur at water temperatures as low as 4°C and as high as 18°C. 

¶ The disease can cause high mortalities (70%) in young trout, with cumulative mortalities of 10% 

to 90%. 

¶ The highest mortality rates usually occur in freshwater hatcheries in fry less than 6 months of 

age. However, IPN is known to affect rainbow trout and post-smolt Atlantic salmon after 

transfer from freshwater to seawater. 

¶ IPNV can survive in both freshwater and saltwater environments. It is quite stable and resists 

destruction by disinfection, enabling it to persist in a range of environmental conditions on 

equipment such as nets and containers. 

¶ Virus may be spread and healthy stocks exposed via contaminated transport water, infected 

eggs and blood feeding parasites. Piscivorous birds and molluscs are also known vectors of IPNV. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Infection with HPR-deleted or HPR0 infectious salmon anaemia virus, infection with salmonid 

alphavirus (SAV), infectious haematopoietic necrosis (IHN) and viral haemorrhagic septicaemia (VHS). 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CABI Invasive Species Compendium Infectious Pancreatic Necrosis 

CEFAS International Database on Aquatic Animal Diseases Infectious Pancreatic Necrosis 

https://www.cabi.org/isc/datasheet/79273
https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=59
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Koi herpesvirus disease (KHVD) 
Also known as carp interstitial nephritis, gill necrosis virus, infection with 

koi herpesvirus (KHV) and infection with cyprinid herpesvirus 3 (CyHv3) 

Exotic disease 

Figure 44 Koi carp (Cyprinus carpio) with gross lesions associated with KHVD 

 

Note: Operculum is removed showing mottled red (haemorrhage) and white (necrosis) gill, sunken eyes and a single ulcer 

on the ventral skin. 

Source: E Johnson 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ mass mortalities, with many dead and moribund fish floating at the surface 

¶ disorientation and erratic swimming behaviour (sometimes hyperactivity) 

¶ fish coming to the surface and gasping 

¶ fish separated from the shoal. 

Gross pathological signs are: 

¶ pale patches on the skin 

¶ overproduction or underproduction of mucous on the skin and gills 

¶ superficial branchial (gill) and skin haemorrhages 

¶ endophthalmia (sunken eyes), erosion of the fins (occasionally), and blistering of the skin 

¶ severe gill necrosis and/or erosion, seen as red and white patches 

¶ focal or generalised loss of skin 
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¶ adhesions in the abdominal cavity and abnormal colouration of internal organs (lighter or darker 

or mottled) 

¶ enlargement and surface haemorrhages of the kidney and liver. 

Microscopic pathological signs are: 

¶ inflammation and necrosis of gill tissues, and adhesion of gill filaments 

¶ nuclear swelling, margination of chromatin and pale eosinophilic intranuclear inclusions of the 

epithelium 

¶ non-specific inflammation and necrosis in other organs. 

Disease agent 
KHVD is caused by infection with koi herpesvirus (KHV), also known as cyprinid herpesvirus 3 

(CyHv3), a virus classified as a member of the family Alloherpesviridae within the genus Cyprinivirus. 

Host range 
Naturally occurring KHV infections have only been recorded from common carp (Cyprinus carpio) and 

varieties of this species (such as koi carp). Goldfish × common carp hybrids, produced by hybridising 

male goldfish with female carp, have been reported to show some susceptibility to KHV infection. 

Several fish species have been described as asymptomatic carrier species. These show no clinical 

signs of KHVD after natural or experimental exposure to KHV, but carry viral DNA, allowing them to 

potentially act as vectors of the disease. Viral DNA has been also been detected in two non-fish 

species, amphipods (Gammarus pulex) and swan mussels (Anodonta cygnea), making them potential 

vectors. 

Table 14 Species known to be naturally susceptible to KHVD 

Common name Scientific name 

Common carp and koi carp Cyprinus carpio 

Table 15 Potential carriers 

Common name Scientific name 

Atlantic sturgeon Acipenser oxyrinchus 

Common roach Rutilus rutilus 

Crucian carp Carassius carassius 

Eurasian ruffe Gymnocephalus cernua 

Goldfish or shubunkin Carassius auratus 

Grass carp Ctenopharyngodon idella 

Ide Leuciscus idus 

Redfin or European perch Perca fluviatilis 

Russian sturgeon Acipenser gueldenstaedtii 

Silver carp Hypophthalmichthys molitrix 

Tench Tinca tinca 
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Table 16 Non-fish carriers  

Common name Scientific name 

Amphipods Gammarus pulex 

Swan mussels  Anodonta cygnea 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

KHV has not been recorded from Australia, and is considered exotic. The potential use of KHV as a 

biological control for introduced populations of European carp is being investigated. 

Map 10 Presence of KHV, by jurisdiction 

 

Epidemiology 

¶ An outbreak of KHVD in Japan during the spring of 2004 occurred in wild carp populations in 

water temperatures of 15 to 16°C. Most of the dead fish were adult. In the field, it appears that 

adult carp are more susceptible than juveniles. 

¶ The virus may survive at low temperatures (5°C), but the temperature range for disease 

outbreaks is primarily between 16°C and 25°C. Mortalities commonly appear between 22°C 

and 25°C, with few at temperatures above 30°C. 

¶ The disease affects all age classes of common and koi carp, occurring in fingerlings, juveniles and 

adults. 

¶ Moving infected fish from cool (13°C) to warm (23°C) water results in rapid onset of mortality. 

¶ Mortality rates can vary between 70% and 100%. 

¶ Reservoirs of KHV are clinically infected fish and covert carriers. Virus is shed via faeces, urine, 

gills and skin mucus. 

¶ Transmission of KHV is horizontal, mainly via water, but possibly via animal vectors and fomites. 

¶ Vertical transmission cannot be excluded as a possible transmission route. 



Aquatic animal diseases significant to Australia: identification field guide 5th edition 

Department of Agriculture, Water and the Environment 

62 

¶ Secondary gill infections (including Flavobacterium columnare and Aeromonas spp.) are often 

associated with KHV infection. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Infection with Aeromonas salmonicidaτatypical strains, infection with Aphanomyces invadans (EUS) 

and spring viraemia of carp (SVC). 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
See something you think is this disease? Report ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CABI Invasive Species Compendium Koi herpesvirus disease 

CEFAS International Database on Aquatic Animal Diseases Koi herpesvirus disease 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cabi.org/ISC/datasheet/78694
https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=53
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Red sea bream iridoviral disease (RSIVD) 
Also known as infection with red sea bream iridovirus (RSIV) 

Exotic disease 

Figure 45 Red sea bream (Pagrus major) from South Korea infected with RSIV 

 

Note: Swollen abdomen due to enlargement of internal organs and fluid accumulation. P. major is a close relative of the 

Australian snapper. 

Source: S I Park. 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ low to high mortality 

¶ lethargic swimming 

¶ obvious opercular movement (increased respiratory effort). 

Gross pathological signs are: 

¶ dark skin (change in skin colour is a significant gross sign) 

¶ petechial (pinpoint) haemorrhage of the gills 

¶ pale gills and enlarged spleen. 

Microscopic pathological signs are: 

¶ enlarged cells, deeply giemsa positive, in the spleen, heart, kidney, liver and gills of infected fish, 

which are characteristic of this disease 

¶ small dark spots within fresh wet mounts of gill lamellae (melano-macrophage centres). 

Disease agent 
RSIVD is caused by infection with red sea bream iridovirus (RSIV), from the genus Megalocytivirus 

within the family Iridoviridae. 
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Host range 
Table 17 Species known to be naturally susceptible to RSIV 

Common name Scientific name 

Amberjack Seriola dumerili 

Barramundi Lates calcarifer 

Black rockfish Sebastes schlegelii 

Black sea bream or black porgy Acanthopagrus schlegelii 

Brown marbled grouper Epinephelus fuscoguttatus 

Chicken grunt Parapristipoma trilineatum 

Chinese emperor Lethrinus haematopterus 

Chinese perch or mandarin fish Siniperca chuatsi 

Chub mackerel Scomber japonicus 

Cobia Rachycentron canadum 

Coral trout Plectropomus leopardus 

Crescent sweetlips Plectorhinchus cinctus 

Crimson seabream Evynnis japonica 

Large yellow croaker Larimichthys crocea 

Devil stinger Inimicus japonicus 

Estuary cod Epinephelus tauvina 

Giant grouper Epinephelus lanceolatus 

Girella or rudderfish Girella punctata 

Japanese flounder  Paralichthys olivaceus 

Japanese horse mackerel Trachurus japonicus 

Japanese parrotfish Oplegnathus fasciatus 

Japanese seabass Lateolabrax japonicus 

Japanese spanish mackerel Scomberomorus niphonius 

Japanese yellowtail Seriola quinqueradiata 

Largemouth bass Micropterus salmoides 

Longtooth grouper Epinephelus bruneus 

Malabar grouper Epinephelus malabaricus 

Northern bluefin tuna Thunnus thynnus 

Orange-spotted grouper Epinephelus coioides 

Red sea bream Pagrus major 

Red-spotted grouper or Hong Kong grouper Epinephelus akaara 

Samson fish Seriola hippos 

Seabass Lateolabrax spp. 

Seven-band grouper Hyporthodus septemfasciatus 

Silver trevally Pseudocaranx dentex 

Six-bar grouper Epinephelus sexfasciatus 
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Common name Scientific name 

Snapper Chrysophrys auratus 

Snubnose dart Trachinotus blochii 

Spangled emperor Lethrinus nebulosus 

Spotted coralgrouper Plectropomus maculatus 

Spotted halibut Verasper variegatus 

Spotted knifejaw Oplegnathus punctatus 

Tiger grouper hybrid Epinephelus fuscoguttatus × E. lanceolatus 

Tiger puffer Takifugu rubripes 

Yellow grouper Epinephelus awoara 

Yellowback seabream Evynnis tumifrons 

Yellowfin seabream Acanthopagrus latus 

Yellowtail kingfish Seriola lalandi 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 11 Presence of RSIV, by jurisdiction 

 

Epidemiology 

¶ RSIVD is highly contagious. 

¶ Juveniles are more susceptible to disease than adults. 

¶ Mortality is highly variable (0% to 100%) and can depend on water temperature, with higher 

mortalities occurring at higher water temperatures. 

¶ Transmission is horizontal, via the water column from other infected fish. Vertical transmission 

has yet to be confirmed. 
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¶ Outbreaks of disease occur at water temperatures greater than 20°C, with viral multiplication 

increasing with water temperatures up to at least 28°C. 

¶ The virus is stable within tissue to ς80°C, and can be inactivated by ether, chloroform and 

formalin. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Epizootic haematopoietic necrosis (EHN), grouper iridoviral disease, infection with infectious spleen 

and kidney necrosis virus (ISKNV)-like viruses and Tilapia lake virus (TiLV) disease. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Microscope images 
Figure 46 Giemsa positive staining of enlarged cells within tissue section of spleen of fish with 
RSIVD 

 

Note: Enlarged cells are characteristic of the disease. 

Source: K Nakajima. 
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Further reading 
CABI Invasive Species Compendium Red Sea Bream Iridoviral Disease 

CEFAS International Database on Aquatic Animal Diseases Red Sea Bream Iridoviral Disease 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cabi.org/ISC/datasheet/66796
https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=46
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Spring viraemia of carp (SVC) 
Also known as infection with spring viraemia of carp virus (SVCV) 

Exotic disease 

Figure 47 SVC in common carp (Cyprinus carpio) 

 

Note: Characteristic haemorrhagic skin, swollen stomach and exophthalmos (popeye). 

Source: H J Schlotfeldt. 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ mortality rates of 30 to 100% 

¶ lethargy 

¶ separation from shoal 

¶ lethargic swimming 

¶ accumulation of fish at the water inlet and sides of the pond. 

Gross pathological signs are: 

¶ exophthalmos (popeye) 

¶ swollen abdomen and a protruding vent 

¶ possibly a trailing white or yellowish faecal cast 

¶ petechial (pinpoint) haemorrhages of skin, gills and eyes 

¶ haemorrhages on skin and base of fins and around the vent 

¶ darker body colour, with pale gills 

¶ diffuse swelling and haemorrhage of internal organs and degeneration of gill lamellae 

¶ ascites (fluid in abdominal cavity) 

¶ intestines containing mucous instead of food. 
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Microscopic pathological signs are: 

¶ liver hyperaemia and oedematous perivasculitis 

¶ pericarditis and infiltration of the myocardium 

¶ hyaline degeneration and vacuolation of the renal tubules, which are clogged with casts 

¶ inflammatory and hyperaemic changes in all major organs. 

Disease agent 
SVC is caused by infection with spring viraemia of carp virus (SVCV), a rhabdovirus classified within 

the genus Sprivivirus. SVCV is closely related to infectious haematopoietic necrosis virus (IHNV) and 

viral haemorrhagic septicaemia virus (VHSV). 

Host range 
SVCV infects a range of fish species and has been detected infecting amphibians (newts) imported 

from Asia into the USA, as well as on several non-fish carriers. 

Table 18 Species known to be susceptible to SVCV 

Common name Scientific name 

Breama Abramis brama 

Bighead carpa Hypophthalmichthys nobilis 

Common carp and koi carpa Cyprinus carpio (species most susceptible) 

Common roach Rutilus rutilus 

Crucian carpa Carassius carassius 

Goldfisha Carassius auratus 

Grass carpa Ctenopharyngodon idella 

Guppy Poecilia reticulata  

Ide or orfea Leuciscus idus 

Largemouth bass Micropterus salmoides 

Pikea Esox lucius 

Pumpkinseed Lepomis gibbosus 

Rainbow trouta Oncorhynchus mykiss 

Silver carpa Hypophthalmichthys molitrix 

Tencha Tinca tinca 

Wels catfish or sheatfisha Silurus glanis 

Zebrafish Danio rerio 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Table 19 Non-fish carriers 

Common name Scientific name 

Chinese fire belly newt Cynops orientalis 

Salamanders, newts and sirens Order Caudata 

Fish louse Argulus foliaceus 
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Common name Scientific name 

Grey heron Ardea cinerea 

Leeches Piscicola spp. 

Piscivorous birds Various genera and species 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 12 Presence of SVCV, by jurisdiction 

 

Epidemiology 

¶ SVC is very contagious among common carp. 

¶ Clinical disease is linked closely to environmental disturbances. 

¶ Mortality rate is usually less than 40% but can range from 5% to 100%, with younger fish less 

than 1 year old more susceptible. 

¶ Fry are susceptible to disease at temperatures up to 23°C. However some SVCV strains from Asia 

replicate in-vitro at up to 28°C and can cause disease at water temperatures up to 26°C. 

¶ Disease may also occur in older fish (greater than 1 year), usually when water temperatures are 

between 11°C and 17°C (associated with the stress of an abnormally cold spring in Europe, and 

possibly due to cold temperatures weakening the fish's immune system during the spring). 

¶ Fish that survive SVC are presumed to carry the virus. 

¶ Outbreaks are most likely to occur with increased stress levels, such as around the time of 

spawning, and coincide with increased levels of virus excreted with spawning fluids. 

¶ Transmission of the virus to uninfected fish is horizontal, and the virus enters fish through the 

gills and skin. 
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¶ The virus enters the water in faeces, urine and spawning fluids. Transport of live infected fish, 

contaminated water and contaminated eggs of infected fish (suggestive of vertical transmission) 

contributes to disease spread. 

¶ The virus also infects and causes disease in some salamanders. 

¶ Blood-sucking parasites such as fish louse and leeches can transmit the virus from fish to fish. 

Piscivorous birds can also spread the disease. 

¶ Stressors (such as overcrowding) can trigger an outbreak in apparently healthy populations. 

¶ The virus can remain viable outside the host for 5 weeks in river water at 10°C or more than 

6 weeks in pond mud at 4°C. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Enteric redmouth disease (ERMD), enteric septicaemia of catfish, infection with Aeromonas 

salmonicidaτatypical strains and koi herpesvirus disease (KHV). 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CEFAS International Database on Aquatic Animal Diseases Spring Viraemia of Carp 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=57
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Tilapia lake virus (TiLV) disease 
Also known as syncytial hepatitis of tilapia (SHT) 

Exotic disease 

Figure 48 Nile tilapia (Oreochromis niloticus) infected with TiLV 

 

Note: Haemorrhagic skin lesion on flank. 

Source: Worldfish 

Figure 49 TiLV disease in Nile tilapia (Oreochromis niloticus) fingerlings 

 

Note: Naturally infected fish exhibiting discolouration and scale protrusion. 

Source: HT Dong. 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ sudden unexpected increase in mortalities (greater than 2% per day) over several days during 

the summer months 

¶ cumulative mortality up to 90% within 1 month of stocking fingerlings into freshwater or 

brackish water ponds 

¶ high mortalities in 1 to 50g fish, lower mortalities (approximately 10%) in medium or large fish 

¶ lethargy, loss of appetite, and respiratory distress (breathing at surface). 

Gross pathological signs are: 

¶ changes in body colour (darkening or lightening) 

¶ skin erosion resulting in haemorrhagic dermal lesions 

¶ scale protrusion 

¶ exophthalmos (popeye) and opacity of the eye lens (cataract) 

¶ abdominal distension (due to fluid or enlargement of spleen and other organs). 

Microscopic pathological signs are: 

¶ lesions in the brain including oedema, focal haemorrhages in the leptomeninges, and capillary 

congestion in both the white and grey matter and neural degeneration 

¶ congestion of internal organs (liver, kidney, spleen, brain, gills) with foci of gliosis and 

perivascular cuffing of lymphocytes in the brain cortex, and melanomacrophage proliferation in 

liver and spleen 

¶ formation of syncytia in the epithelium of hepatocytes (syncytial hepatitis of the liver) 

¶ ocular inflammation including endophthalmitis and cataractous changes of the lens. 

Disease agent 
Tilapia lake virus disease, or syncytial hepatitis of tilapia (SHT), is caused by infection with tilapia lake 

virus (TiLV). TiLV is an enveloped, negative-sense, single-stranded RNA virus that has been classified 

as a relative of the Orthomyxoviridae family of viruses. 

TiLV was first officially documented in Ecuador and Israel in 2013 and 2014, respectively. However, it 

is believed to have been responsible for mass mortalities in farmed tilapia in Israel since 2009. The 

disease agent has since been found in Thailand, Malaysia and the USA, and may have been spread to 

many other parts of Asia and Africa due to translocation of live tilapia for aquaculture. 
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Host range 
Table 20 Species known to be susceptible to TiLV 

Common name Scientific name 

Blue tilapiaa Oreochromis aureus 

Cichlids Cichlidae, all species 

Malaysian red hybrid tilapiaa Oreochromis niloticus × O. mossambicus 

Mango tilapiaa Sarotherodon galilaeus 

Nile tilapiaa Oreochromis niloticus  

Redbelly tilapiaa Tilapia zilli 

Tilapias Various genera and species 

Tilapia hybridsa Oreochromis niloticus × O. aureus 

Tinfoil barba Barbonymus schwanenfeldii 

Tvarnun simona Tristramella simonis 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 13 Presence of TiLV, by jurisdiction 
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Epidemiology 

¶ TiLV appears to cause disease mainly in tilapia and tilapia hybrids (Oreochromis spp., 

Tilapia spp.), but has also been detected causing disease in other wild cichlids (Sarotherodon 

galilaeus, Tristramella spp.) in Israel and tinfoil barbs (Barbonymus schwanenfeldii) in Malaysia. 

¶ TiLV viral particles are sensitive to organic solvents (ether and chloroform), due to their lipid 

membrane. Other orthomyxoviruses similar to TiLV can be inactivated by desiccation or heat at 

temperatures above 56°C for 5 minutes, but are stable in water for extended periods. 

¶ Horizontal transmission (via the water and cohabitation) and vertical transmission have both 

been demonstrated. Transmission via cannibalism is likely. 

¶ Duration of viral survival outside the host has not been determined. 

¶ Tilapia that survive experimental infection show immunity to disease upon subsequent 

challenge. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Infection with Aphanomyces invadans (EUS), infection with infectious spleen and kidney necrosis 

virus (ISKNV)-like viruses, red sea bream iridoviral disease (RSIVD) and viral encephalopathy and 

retinopathy (VER). 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 
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Microscope images 
Figure 50 Histopathology of liver of Nile tilapia (Oreochromis niloticus) infected with TiLV 

 

Note: Multifocal areas of syncytial hepatitis. Scale bar = 10µm. 

Source: HT Dong 

Further reading 
Jansen MD and Mohan CV 2017, Tilapia lake virus (TiLV): Literature review, Penang, Malaysia: CGIAR 

Research Program on Fish Agri-Food Systems 

Network of Aquaculture Centres in Asia-Pacific Tilapia Lake Virus (TiLV)τA novel orthomyxo-like 

virus 

https://enaca.org/?id=869
https://enaca.org/?id=869
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Viral encephalopathy and retinopathy (VER) 
Also known as viral nervous necrosis (VNN) 

Figure 51 Darkened colouration in seven-band grouper (Hyporthodus septemfasciatus) with VER 

 

Note: Dark groupers are diseased, light fish are normal. Change in colouration is an important indicator for VER (species 

differ in what colour change occurs; diseased barramundi become lighter). 

Source: B Munday 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ 50% to 100% cumulative mortality over a period of 48 hours to several weeks 

¶ higher mortalities in larvae and juvenile fish (9 to 28 days old), although older fish (greater than 

28 days) may also be affected 

¶ anorexia 

¶ abnormal swimming behaviours, including erratic, uncoordinated darting, spiral and/or looping 

swim pattern, corkscrew swimming 

¶ fish resting belly-up (loss of equilibrium) 

¶ hyperactivity 

¶ sporadic protrusion of the head from the water. 
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Gross pathological signs are: 

¶ colour change 

- affected fish may become lighter ( such as larval barramundi) or darker (such as larval 

groupers), depending on the species affected and their environment 

¶ blindness 

¶ abrasions 

¶ emaciation 

¶ over-inflated swim bladder (the only significant internal gross pathological sign). 

Microscopic pathological signs are: 

¶ vacuolation of central nervous tissues, including retina 

¶ intracytoplasmic inclusions in brain tissues as crystalline arrays or aggregates. 

Disease agent 
VER or VNN is a disease caused by a Betanodavirus, in the family Nodaviridae. In Australia, VER was 

formerly referred to as barramundi picorna-like virus. 

Host range 
Table 21 Species known to be susceptible to VER 

Common name Scientific name 

Amberjacka Seriola dumerili 

Atlantic halibuta Hippoglossus hippoglossus 

Archer fish Toxotes chatareus 

Atlantic salmonb Salmo salar 

Australian bassa Macquaria novemaculeata 

Banded archerfisha Toxotes jaculatrix 

Barcoo grunter Scortum barcoo 

Barfin floundera Verasper moseri 

Barramundia Lates calcarifer 

Brown-marbled groupera Epinephelus fuscoguttatus 

Chinese catfisha Silurus asotus 

Cobiaa Rachycentron canadum 

Convict surgeonfish Acanthurus triostegus 

Coral trout Plectropomus leopardus 

Crimson snappera Lutjanus erythropterus 

Common solea Solea solea 

Dusky grouper Epinephelus marginatus 

Eastern freshwater coda Maccullochella ikei 

Estuarine rockcoda Epinephelus tauvina 

Estuary catfish Cnidoglanis macrocephalus 
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Common name Scientific name 

European eela Anguilla anguilla 

European seabassa Dicentrarchus labrax 

Floundersa Paralichthyidae 

Giant groupera Epinephelus lanceolatus 

Gilt-head sea breama Sparus aurata 

Golden grey mulleta Chelon auratus 

Golden perch Macquaria ambigua 

Grouper and estuary coda Epinephelus spp. 

Haddocka Melanogrammus aeglefinus 

Humpback groupera Cromileptes altivelis 

Japanese floundera Paralichthys olivaceus 

Japanese parrotfisha Oplegnathus fasciatus 

Japanese seabassa Lateolabrax japonicus 

Japanese tilefish Branchiostegus japonicus 

Longtooth groupera Epinephelus bruneus 

Luderick Girella tricuspidata 

Macquarie perch Macquaria australasica 

Malabar groupera Epinephelus malabaricus 

Mangrove jacka Lutjanus argentimaculatus 

Milkfish Chanos chanos 

Mulletsa Mugilidae, all species 

Mulloway Argyrosomus japonicus 

Murray cod Maccullochella peelii  

Narrowstripe cardinalfish Pristiapogon exostigma 

Nile tilapia Oreochromis niloticus 

Orange-spotted groupera Epinephelus coioides 

Permita Trachinotus falcatus 

Red druma Sciaenops ocellatus 

Red mullet Mullus barbatus 

Red-spotted groupera or Hong Kong grouper Epinephelus akaara 

Russian sturgeona Acipenser gueldenstaedtii 

Samson fish Seriola hippos 

Senegalese solea Solea senegalensis 

Seven-band groupera Hyporthodus septemfasciatus 

Shi druma Umbrina cirrosa 

Silver perch Bidyanus bidyanus 

Silver trevallya Pseudocaranx dentex 

Six bar grouper Epinephelus sexfasciatus 
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Common name Scientific name 

Sleepy cod Oxyeleotris lineolata 

Snubnose darta Trachinotus blochii 

Spotted coral grouper Plectropomus maculatus 

Spotted knifejawa Oplegnathus punctatus 

Spotted wolffish Anarhichas minor 

Striped trumpetera Latris lineata 

Thread-sail filefisha Stephanolepis cirrhifer 

Tiger grouper hybrid Epinephelus fuscoguttatus × E. lanceolatus 

Tiger puffera Takifugu rubripes 

Tilapias various genera and species 

Turbota Scophthalmus maximus 

White groupera Epinephelus aeneus 

White seabassa Atractoscion nobilis 

Winter floundera Pseudopleuronectes americanus 

Winter whiting Sillago maculata 

Yellowfin bream Acanthopagrus australis 

Yellowtail kingfish Seriola lalandi 

a Naturally susceptible. b Experimentally susceptible to disease via intraperitoneal injection. Note: Other species have been 

shown to be experimentally susceptible. 

Table 22 Non-fish carriers 

Common name Scientific name 

Molluscs Various genera and species 

Polychaetes Nereis spp. 
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Presence in Australia 
VER has been officially reported from New South Wales, the Northern Territory, Queensland, 

South Australia, Tasmania and Western Australia. It is primarily reported to affect larvae or fry. 

Map 14 Presence of VER, by jurisdiction 

 

Epidemiology 

¶ VER has occured in at least 70 species of marine fish from 16 families, and has been diagnosed in 

all inhabited continents. 

¶ Most fish are affected as larvae or juveniles. However, in recent years, mortalities have occurred 

in older fish up to harvest size, particularly in European seabass, groupers (Epinephelus spp.) and 

Atlantic halibut. Disease incidence in the groupers and seabass has been associated with high 

water temperatures. 

¶ Susceptibility and mortality are age dependent. Onset of clinical disease in younger fish of some 

species results in higher mortality. 

¶ Batches of barramundi larvae for aquaculture are now routinely screened for this disease in 

Australia. 

¶ The incubation period for the disease in barramundi is 4 days, with typical disease onset 9 to 

28 days after hatching, rarely occurring in older fish (50 to 60 days old). In silver trevally, disease 

onset is 1 day after hatching. 

¶ Transmission is believed to occur both horizontally through the water column (via mouth, gills 

and skin), and vertically (parent to offspring). The rate of transmission may be influenced by 

stressors, including handling, repeated spawning, high stocking densities, high ambient 

temperature and virulence of the particular Betanodavirus strain. Sand worms of the family 

Nereidae, genus Nereis, and bivalves collected in proximity to infected farms have had positive 

detection of Betanodavirus. 
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¶ The virus can survive for 1 year in the right environmental conditions (pH 2 to 9 and 15°C) and 

can persist subclinically in infected live fish. Therefore, fish products and by-products may 

facilitate the spread of virus to unaffected areas. 

¶ Cumulative mortality at 1 month is typically 50% to 100% in barramundi and 100% in silver 

trevally. In Australian hatcheries, 100% mortality in less than 3 days in larval fish is typical. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Grouper iridoviral disease and Tilapia lake virus (TiLV) disease. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 
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Microscope images 
Figure 52 Transverse histological section through head of larval (20 day old) barramundi 
(Lates calcarifer) with VER 

 

Note: Vacuoles associated with VER infection are readily visible in the brain. Haematoxylin and eosin stain. 20x 

magnification, scale bar = 300µm 

Source: B Jones 

Further reading 
CEFAS International Database on Aquatic Animal Diseases Viral Encephalopathy and Retinopathy 

Department of Agriculture, Water and the Environment AQUAVETPLAN disease strategy manual: 

Viral encephalopathy and retinopathy 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=67
http://www.agriculture.gov.au/animal/aquatic/aquavetplan/viral-encephalopathy-retinopathy
http://www.agriculture.gov.au/animal/aquatic/aquavetplan/viral-encephalopathy-retinopathy
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Viral haemorrhagic septicaemia (VHS) 
Also known as infection with viral haemorrhagic septicaemia virus (VHSV) 

Exotic disease 

Figure 53 VHS in rainbow trout (Oncorhynchus mykiss) 

 

Note: Swollen stomach and exophthalmos (popeye). 

Source: T Håstein 

Figure 54 Internal organs of rainbow trout (Oncorhynchus mykiss) with VHS 

 

Note: Pale colour of stomach region, pinpoint haemorrhages in fillet and fatty tissue and pale gills. 

Source: T Håstein 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ acute infection 

- rapid onset of high mortality 

- lethargic swimming 

- separation from shoal 

- loss of appetite 

- crowding at pond edges. 

¶ chronic infection 

- significant cumulative mortality (protracted) 

- uncoordinated swimming (ataxia) with rotating movement around body axis (spinning). 

¶ neurological form 

- low mortality 

- severe abnormal swimming behaviour (flashing and spiralling). 

Gross pathological signs are: 

¶ general 

- exophthalmos (popeye) 

- haemorrhages under the skin, around the base of pectoral and pelvic fins and in the eyes 

- swollen abdomen 

- pale gills, with or without petechial (pinpoint) haemorrhages. 

¶ acute infection 

- slight darkening of the body colour 

- exophthalmos (popeye) 

- bleeding around the eyes 

- bleeding under the skin around the base of the pectoral and pelvic fins 

- skin ulceration 

- swollen abdomen with ascites (fluid in the abdominal cavity) 

- pale gills with petechial (pinpoint) haemorrhages 

- petechial (pinpoint) haemorrhages in the fatty tissue, intestine, gonads, liver, swim bladder 

and muscle 

- dark-red kidneys. 

¶ chronic infection 

- often an absence of external signs 

- intense darkening of the skin 

- exophthalmos (popeye) 

- pale gills (anaemic) 
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- pale abdominal organs 

- pale and mottled liver (evidence of haemorrhages on surface) 

- pale gastrointestinal tract that is empty of food. 

Microscopic pathological signs are: 

¶ accumulation of erythrocytes in skeletal muscle fibres 

¶ extensive focal necrosis in the liver, kidney and spleen 

¶ VHS virus-positive endothelial cells in vascular system evident from immunohistochemistry. 

Disease agent 
VHS is caused by infection with viral haemorrhagic septicaemia virus (VHSV). VHSV is a rhabdovirus 

classified within the genus Novirhabdovirus, closely related to infectious haematopoietic necrosis 

virus (IHNV) and spring viraemia of carp virus (SVCV). 

Several genogroups or genotypes of the virus have been identified from different environments in 

different parts of the world: 

¶ type I, continental Europeτfreshwater group, trout farms (highly pathogenic to rainbow trout) 

¶ type II, European marine strain (Baltic Sea)τmarine strain affecting wild and cultured marine 

and freshwater species (has low pathogenicity in rainbow trout) 

¶ type III, north Atlantic marine group (Flemish Cap to Norway, including North Sea near the 

British Isles) 

¶ type IVa, west coast of North America and east Asian groupτmarine group affecting a range of 

free-living marine and cultured species (highly pathogenic in Pacific herring; rainbow trout 

appear refractory to infection with this genotype) 

¶ type IVb, Great Lakes region-significant mortalities in wild freshwater species in the Great Lakes 

of North America 

Host range 
VHSV has been isolated from a broad range of marine and freshwater fish in Europe and the north 

Pacific, including cod, sprats, herring, haddock and turbot. 

Table 23 Species known to be susceptible to VHSV 

Common name Scientific name 

American eel Anguilla rostrata 

Armoured weaselfish Hoplobrotula armata 

Atlantic cod Gadus morhua 

Atlantic halibut Hippoglossus hippoglossus 

Atlantic herring Clupea harengus 

Atlantic salmon Salmo salar 

Black crappie Pomoxis nigromaculatus 

Black sea bream or black porgy Acanthopagrus schlegelii 

Bluegill Lepomis macrochirus 
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Common name Scientific name 

Blue whiting Micromesistius poutassou 

Bluntnose minnow Pimephales notatus 

Brook trout Salvelinus fontinalis 

Brown bullhead Ameiurus nebulosus 

Brown trout Salmo trutta 

Burbota Lota lota  

Channel catfish Ictalurus punctatus 

Chinook salmon Oncorhynchus tshawytscha 

Chub mackerel Scomber japonicus 

Coho salmon Oncorhynchus kisutch 

Dab Limanda limanda 

Eels Anguillidae, all species 

Emerald shiner Notropis atherinoides 

English sole Parophrys vetulus 

Eulachona Thaleichthys pacificus 

European eel Anguilla anguilla 

European seabass Dicentrarchus labrax 

European sprat Sprattus sprattus 

Flounder Platichthys flesus 

Fourbeard rockling Enchelyopus cimbrius 

Freshwater druma Aplodinotus grunniens 

Gilt-head sea bream Sparus aurata 

Gizzard shad Dorosoma cepedianum 

Golden trout Oncorhynchus aguabonita 

Grayling Thymallus thymallus 

Greenland halibut Reinhardtius hippoglossoides 

Haddock Melanogrammus aeglefinus 

Hairtail Trichiurus lepturus 

Hong Kong grouper Epinephelus akaara 

Hybrid (rainbow trout × coho salmon) Oncorhynchus mykiss × O. kisutch 

Iberian nase Pseudochondrostoma polylepis 

Japanese eel Anguilla japonica 

Japanese floundera Paralichthys olivaceus 

Japanese yellowtail Seriola quinqueradiata 

Korean flounder Glyptocephalus stelleri 

Lake trout Salvelinus namaycush 

Lake whitefish Coregonus clupeaformis 

Largemouth bass Micropterus salmoides 
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Common name Scientific name 

Lesser argentine Argentina sphyraena 

Sea Mullet Mugil cephalus 

Mummichoga Fundulus heteroclitus 

Muskellungea Esox masquinongy 

Norway pout Trisopterus esmarkii 

Pacific cod Gadus macrocephalus 

Pacific hakea Merluccius productus 

Pacific herringa Clupea pallasii 

Pacific salmon Oncorhynchus spp. 

Pacific sand eel Ammodytes personatus 

Pacific sand lance Ammodytes hexapterus 

Pacific sardinea  Sardinops sagax 

Pacific tomcod Microgadus proximus 

Pikea Esox lucius 

Plaice Pleuronectes platessa 

Poor cod Trisopterus minutus 

Pumpkinseed Lepomis gibbosus 

Rainbow trouta Oncorhynchus mykiss 

River lamprey Lampetra fluviatilis 

Rock bass Ambloplites rupestris 

Rockfish Sebastes spp. 

Round gobya Neogobius melanostomus 

Sablefisha Anoplopoma fimbria 

Sand eel Ammodytes spp. 

Sand goby Pomatoschistus minutus 

Senegalese sole Solea senegalensis 

Shiner perch Cymatogaster aggregata 

Shortfin eel Anguilla australis 

Shorthead redhorse Moxostoma macrolepidotum 

Silver pomfret Pampus argenteus 

Silver redhorse Moxostoma anisurum 

Smallmouth bassa Micropterus dolomieu 

Snapper Chrysophrys auratus 

Splake (lake trout × brook trout) Salvelinus namaycush × S. fontinalis 

Spottail shiner Notropis hudsonius 

Striped bass Morone saxatilis 

Surf smelta Hypomesus pretiosus 

Three-spined stickleback Gasterosteus aculeatus 



Aquatic animal diseases significant to Australia: identification field guide 5th edition 

Department of Agriculture, Water and the Environment 

89 

Common name Scientific name 

Trout-perch Percopsis omiscomaycus 

Tubesnout Aulorhynchus flavidus 

Turbota Scophthalmus maximus 

Walleye pollock or Alaska pollocka Gadus chalcogramma 

White bass Morone chrysops 

Whitefish (Muksun) Coregonus muksun 

Whitefish (Peled) Coregonus peled 

White perch Morone americana 

Whiting Merlangius merlangus 

Yellowback seabream Evynnis tumifrons 

Yellow percha Perca flavescens 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Table 24 Non-fish carriers 

Common name Scientific name 

Leeches Piscicola spp. 

Piscivorous birds Various genera and species 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 15 Presence of VHS, by jurisdiction 
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Epidemiology 

¶ Variant strains of VHSV are responsible for disease in different geographical locations. 

¶ Marine and freshwater species are susceptible to VHSV infection. Younger fish are generally 

more susceptible to disease. 

¶ Rainbow trout appear to be less susceptible to infection by marine strains of the virus. 

¶ Water temperatures in an outbreak are generally near 10°C. At water temperatures 

between 15°C and 18°C, the disease generally takes a shorter course with a modest 

accumulated mortality, but transmission can occur at water temperatures up to 22°C. Mortality 

and morbidity have rarely been documented when water temperatures are above 18°C, 

although VHS virus genotype IV has caused at least one fish kill at 20 to 22°C, and some isolates 

can replicate in vitro at temperatures up to 25°C. 

¶ Transmission is horizontal directly through the water, from virus shed in faeces, urine 

(predominantly) and sexual fluids of clinically infected or carrier fish. The virus can also be 

spread by birds that have consumed infected fish, via blood-feeding vectors such as leeches, and 

on equipment that has been in contact with water from infected fish. The virus gains entry via 

the gills, skin wounds, oral exposure (predation) and possibly through the skin. 

¶ Once infected, survivors are lifelong carriers of the virus, with intermittent shedding. Stressors 

(including overcrowding, extreme temperatures and overfeeding) will greatly reduce an animal's 

resistance to infection. 

¶ Mortality rate can range from 10% to 80%, depending on the VHSV isolate, environmental 

variables (temperature), age, species, route of exposure and presence of additional stressors. 

The highest mortality rates occur with acute infection, and lowest mortality rates in the 

neurological form. 

¶ VHSV is thought to have existed in the marine environment before its apparent transfer to fresh 

water, where it first became virulent in trout. 

¶ It has been suggested that the European freshwater strains of VHSV originated from fish in the 

northern Pacific and Atlantic oceans. The mechanism of transfer was possibly through the 

feeding of marine fish to cultured freshwater species. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Enteric red mouth disease (ERMD), epizootic haematopoietic necrosis (EHN), infection with 

Aphanomyces invadans (EUS), infectious haematopoietic necrosis (IHN), infectious pancreatic 

necrosis (IPN) and whirling disease. 
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Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Further reading 
CABI Invasive Species Compendium Viral haemorrhagic septicaemia 

Department of Agriculture, Water and the Environment AQUAVETPLAN disease strategy manual: 

Viral haemorrhagic septicaemia 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cabi.org/isc/datasheet/66346
http://www.agriculture.gov.au/animal/aquatic/aquavetplan/viral-haemorrhagic-septicaemia
http://www.agriculture.gov.au/animal/aquatic/aquavetplan/viral-haemorrhagic-septicaemia
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Bacterial diseases of finfish 
Bacterial kidney disease (BKD) 
Also known as infection with Renibacterium salmoninarum 

Exotic disease 

Figure 55 Ventral view of adult chinook salmon (Oncorhynchus tshawytscha) infected with 
Renibacterium salmoninarum 

 

Note: Dermatitis (spawning rash) typical of BKD on bottom of fish. 

Source: R Pascho and D Elliott 

Figure 56 Kidneys of Juvenile chinook salmon (Oncorhynchus tshawytscha) affected by BKD 

 

Note: Multiple kidney lesions. 

{ƻǳǊŎŜΥ w tŀǎŎƘƻ ŀƴŘ / hΩCŀǊǊŜƭƭ 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ lethargy 

¶ Increasing mortality. 

Gross pathological signs are: 

¶ exophthalmos (popeye) 

¶ swollen abdomen and skin blisters (spawning rash) or shallow ulcers (remnants of ruptured 

blisters) 

¶ darkening of skin and pale gills 

¶ haemorrhages at the base of the fins or at the vent 

¶ creamy-white, granulomatous, nodular lesions in the kidney and sometimes in the liver and 

spleen, which may be encapsulated 

¶ ascites (fluid in the abdominal cavity) 

¶ haemorrhages on the abdominal wall and in the viscera 

¶ diffuse, white membranous layer on one or more internal organs 

¶ enlarged spleen 

¶ cystic cavities in skeletal muscle. 

Microscopic pathological signs are: 

¶ focal or diffuse granulomatous reaction in the kidneys, liver and spleen 

¶ small, rod-shaped bacteria (Renibacterium salmoninarum) in histological sections of skin lesions. 

Disease agent 
BKD is caused by infection with R. salmoninarum, a member of the family Micrococcaceae. BKD is a 

slow, progressive and frequently fatal infection of cultured and wild salmonids in both fresh and 

marine waters. 
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Host range 
Table 25 Species of salmonid fish known to be susceptible to BKD 

Common name Scientific name 

Arctic char Salvelinus alpinus 

Atlantic salmona Salmo salar 

Black sea salmon Salmo labrax 

Brook trouta  Salvelinus fontinalis 

Brown trouta  Salmo trutta 

Chinook salmona Oncorhynchus tshawytscha 

Chum salmon Oncorhynchus keta 

Coho salmona Oncorhynchus kisutch 

Cutthroat trouta Oncorhynchus clarkii 

Danube salmona Hucho hucho 

Masu salmona Oncorhynchus masou 

Pink salmona Oncorhynchus gorbuscha 

Rainbow trouta Oncorhynchus mykiss 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Table 26 Species of non-salmonid fish known to be susceptible to BKD 

Common name Scientific name 

Ayu Plecoglossus altivelis 

Burbot Lota lota 

Common shiner Luxilus cornutus 

Fathead minnow Pimephales promelas 

Grayling Thymallus thymallus 

Pacific herring Clupea pallasii 

Sablefish Anoplopoma fimbria 

Sea lamprey Petromyzon marinus 

Shiner perch Cymatogaster aggregata 

Table 27 Non-salmonid carriers 

Common name Scientific name 

Bartail flathead  Platycephalus indicus 

Greenling Hexagrammos otakii 

Japanese scallop Patinopecten yessoensis 



Aquatic animal diseases significant to Australia: identification field guide 5th edition 

Department of Agriculture, Water and the Environment 

95 

Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

Map 16 Presence BKD, by jurisdiction 

 

Epidemiology 

¶ The causative bacterium is likely to persist only within salmonids and not in the environment. 

However, as R. salmoninarum is often endemic in wild salmon populations, hatcheries can be 

constantly exposed to bacteria shed into the water by wild fish upstream. 

¶ Other non-salmonid species have been demonstrated susceptible to infection with 

R. salmoninarum, but only when raised in proximity to highly infected salmonids. 

¶ The bacterium is transmitted both horizontally (between fish via the water) and vertically 

(parent to offspring via eggs). Surface disinfection of eggs does not prevent vertical 

transmission. 

¶ Advanced infection becomes apparent only after the first year of the fish's life. 

¶ Coho (Oncorhynchus kisutch) and chinook (O. tshawytscha) salmon are the most important 

worldwide sources of infection. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Piscirickettsiosis and viral haemorrhagic septicaemia (VHS). 
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Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
See something you think is this disease? RepƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Microscope images 
Figure 57 Histological section of skin lesion of juvenile chinook salmon 
(Oncorhynchus tshawytscha) infected with Renibacterium salmoninarum 

 

Note: Most of the small, rod-shaped R. salmoninarum are visible within the cytoplasm of macrophages. In this Giemsa-

stained preparation, bacteria are purpleςblue and melanin granules are black. 

Source: R Pascho 
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Figure 58 Histological section of granulomas of juvenile chinook salmon 
(Oncorhynchus tshawytscha) affected by BKD 

 

Note: Focal granulomatous inflammation (a). 

Source: R tŀǎŎƘƻ ŀƴŘ / hΩCŀǊǊŜƭƭ 

Figure 59 Histological section of granulomas of juvenile chinook salmon 
(Oncorhynchus tshawytscha) affected by BKD 

 

Note: Diffuse granulomatous inflammation. 

{ƻǳǊŎŜΥ w tŀǎŎƘƻ ŀƴŘ / hΩCŀǊǊŜƭƭ 



Aquatic animal diseases significant to Australia: identification field guide 5th edition 

Department of Agriculture, Water and the Environment 

98 

Figure 60 Gram-stained histological section of pancreatic tissue of juvenile chinook salmon 
(Oncorhynchus tshawytscha) with systemic BKD 

 

Note: Gram-positive (purpleςblue) cells of R. salmoninarum are present extracellularly and intracellularly within 

macrophages, in contrast to brownςblack melanin granules. 

Source: R Pascho 

Further reading 
CABI Invasive Species Compendium ΨwŜƴƛōŀŎǘŜǊƛǳƳ ǎŀƭƳƻƴƛƴŀǊǳƳΩ 

CEFAS International Database on Aquatic Animal Diseases Bacterial Kidney Disease 

(ΨwŜƴƛōŀŎǘŜǊƛǳƳ salmoninarumΩ) 

World Organisation for Animal Health Manual of diagnostic tests for aquatic animals 

https://www.cabi.org/ISC/datasheet/66866
https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=14
https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=14
http://www.oie.int/en/international-standard-setting/aquatic-manual/access-online
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Enteric red mouth disease (ERMD) 
Also known as infection with Yersinia ruckeri 

Exotic disease 

Figure 61 Characteristic red mouth from ERMD in rainbow trout (Oncorhynchus mykiss) 

 

Note: Reddened mouth and tongue. 

Source: HJ Schlotfeldt 

Figure 62 ERMD in rainbow trout (Oncorhynchus mykiss) 

 

Note: Skin and eye haemorrhages, and swollen abdomen. 

Source: HJ Schlotfeldt 
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Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ separation from other fish 

¶ occasional nervous signs 

¶ acute infections in fingerlings (fish of all ages may be affected, usually with sustained low-level 

mortalities). 

Gross pathological signs are: 

¶ dark body colour (seen in atypical infections) 

¶ haemorrhages at base of paired fins and vent 

¶ reddening (subcutaneous haemorrhages) of gill cover, corners of mouth, gums, palate and 

tongue 

¶ exophthalmos (popeye) and orbital haemorrhages 

¶ loss of appetite 

¶ swollen abdomen 

¶ ascites (fluid in the abdominal cavity) 

¶ petechial (pinpoint) haemorrhages may occur on the surfaces of the liver, pancreas, pyloric 

caeca, swim bladder and in the lateral musculature 

¶ enlarged, friable spleen is often almost black in colour 

¶ inflamed lower intestine containing thick yellow fluid. 

Microscopic pathological signs are: 

¶ generalised haemorrhagic septicaemic inflammatory response of all tissues 

¶ bacterial colonisation of well-vascularised tissue (spleen, liver, heart, gills, kidney) 

¶ necrosis of haematopoietic tissue in the kidney and spleen. 

Disease agent 
ERMD is caused by infection with Yersinia ruckeri (Hagerman strain), a member of the family 

Enterobacteriaceae. There are several serotypes of the bacterium, and classification systems can be 

based upon whole-cell typing as well as individual cell-wall antigen groupings. The serotype 

responsible for ERMD is the Hagerman strain, serotype O1a, is considered to be the most virulent. 

The enteric red mouth strain of Y. ruckeri (serotype O1a) is exotic to Australia. However, a virulent 

form of Y. ruckeri (serotype O1b) is endemic in Australia. Serotype O1b produces a septicaemic 

condition in Atlantic salmon (Salmo salar) known as yersiniosis. A characteristic of this form of the 

disease is exophthalmia (popeye) and the formation of pronounced haemorrhages in the eye that 

give rise to the description of blood spot disease. Signs typical of classical ERMDτprominent 

reddening of the corners of the mouth, gums and palateτdo not normally occur in yersiniosis. 
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Host range 
Table 28 Species found in Australia known to be naturally susceptible to ERMD 

Common name Scientific name 

Atlantic salmon Salmo salar 

Brown trout Salmo trutta 

Brook trout Salvelinus fontinalis 

Common carp and koi carp Cyprinus carpio 

Goldfish Carassius auratus 

Rainbow trout Oncorhynchus mykiss 

Table 29 Species not commonly found in Australia known to be naturally susceptible to ERMD 

Common name Scientific name 

Salmonids 

Arctic char Salvelinus alpinus 

Chinook salmon Oncorhynchus tshawytscha 

Coho salmon Oncorhynchus kisutch 

Cutthroat trout Oncorhynchus clarkii 

Sockeye salmon Oncorhynchus nerka 

Whitefish Coregonus spp. 

Whitefish (Muksun) Coregonus muksun 

Whitefish (Peled) Coregonus peled 

Non-salmonids 

Bighead carp Aristichthys nobilis 

Burbot Lota lota 

Channel catfish Ictalurus punctatus 

Cisco Coregonus artedi 

Common sole Solea solea 

Emerald shiner Notropis atherinoides 

European eel Anguilla anguilla 

Fathead minnow Pimephales promelas 

Pike Esox lucius 

Siberian sturgeon Acipenser baerii 

Silver carp Hypophthalmichthys molitrix 

Turbot Scophthalmus maximus 

Table 30 Non-fish carriers 

Common name Scientific name 

Freshwater crayfish Various genera and species 
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Presence in Australia 
Exotic diseaseτnot recorded in Australia. 

A related disease known as yersiniosis or blood spot disease occurs in Australia. 

Map 17 Presence of ERMD, by jurisdiction 

 

Epidemiology 

¶ Many other aquatic species are potential carriers but show no signs (some crustaceans, 

including freshwater crayfish). 

¶ Transmission can be horizontal, via direct contact with infected fish or carriers. Carriers are 

particularly important sources of infection under stressful situations (such as increasing water 

temperature). 

¶ Yersinia ruckeri can survive in the environment, with some strains able to form biofilms. 

¶ Vertical transmission (fish to egg) is suggested by the presence of Y. ruckeri DNA in ovarian fluids 

and unfertilized eggs. 

¶ ERMD causes septicaemia (bacteria are spread through the body via the blood). 

¶ Fish of all ages are affected, and outbreaks usually begin with low mortalities that slowly 

escalate. The severity of the outbreak depends on the strain and presence of stressors. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Infection with HPR-deleted or HPR0 infectious salmon anaemia virus, infectious haematopoietic 

necrosis (IHN), spring viraemia of carp (SVC), viral haemorrhagic septicaemia (VHS) and whirling 

disease. 
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Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 

Microscope images 
Figure 63 Skeletal muscle of rainbow trout (Oncorhynchus mykiss) naturally infected with 
Yersinia ruckeri 

 

Note: Diffuse haemorrhage evident in sections of skeletal muscle. 

Source: Scottish Government 
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Figure 64 Kidney of rainbow trout (Oncorhynchus mykiss) naturally infected with Yersinia ruckeri 

 

Note: Diffuse haemorrhage evident in sections of kidney. 

Source: Scottish Government 

Further reading 
CEFAS International Database on Aquatic Animal Diseases Entric Redmouth 

Glenn RA, Taylor PW, Pelton EH, Gutenberger SK, Ahrens MA, Marchant LM, Hanson KC 2015, 

DŜƴŜǘƛŎ ŜǾƛŘŜƴŎŜ ƻŦ ǾŜǊǘƛŎŀƭ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ ŎȅŎƭƛƴƎ ƻŦ Ψ¸ŜǊǎƛƴƛŀ ǊǳŎƪŜǊƛΩ ƛƴ ƘŀǘŎƘŜǊȅ-origin fall 

ŎƘƛƴƻƻƪ ǎŀƭƳƻƴ ΨhƴŎƻǊƘȅƴŎƘǳǎ ǘǎƘŀǿȅǘǎŎƘŀΩ, Journal of Fish and Wildlife Management. 

Kumar G, Menanteau-Ledouble S, Saleh M, El-Matbouli M 2015, Ψ¸ŜǊǎƛƴƛŀ ǊǳŎƪŜǊƛΩΣ ǘƘŜ ŎŀǳǎŀǘƛǾŜ 

agent of enteric red mouth disease in fish, Veterinary Research. 

https://www.cefas.co.uk/international-database-on-aquatic-animal-diseases/disease-data/?id=7
https://fwspubs.org/doi/full/10.3996/012014-JFWM-010
https://fwspubs.org/doi/full/10.3996/012014-JFWM-010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4581093/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4581093/
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Enteric septicaemia of catfish 
Also known as infection with Edwardsiella ictaluri, edwardsiellosis and hole-in-the-head 

disease 

Figure 65 Ulcer in channel catfish (Ictalurus punctatus) with chronic enteric septicaemia of catfish 

 

Note: Ulcerative lesions in the joints of the pectoral or dorsal spines. 

Source: L A Hanson 

Figure 66 Cranial ulcer in channel catfish (Ictalurus punctatus) with enteric septicaemia of catfish 

 

Note: Cranial ulcer, also known as a hole-in-the-head lesion. 

Source: L Khoo 
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Figure 67 Internal organs of channel catfish (Ictalurus punctatus) with enteric septicaemia of 
catfish 

 

Note: Signs of infection with Edwardsiella ictaluri include swollen posterior kidney, enlarged spleen, gastro-intestinal 

haemorrhage and ascites fluid. 

Source: L Khoo 

Signs of disease 
Important: Animals with this disease may show one or more of these signs, but the pathogen may 

still be present in the absence of any signs. 

Disease signs at the farm, tank or pond level are: 

¶ lethargic swimming 

¶ abnormal behaviour (alternating listlessness and chaotic swimming) 

¶ disorientation and swimming in spirals 

¶ loss of appetite 

¶ surfing, with head protruding from water. 

Gross pathological signs are: 

¶ chronic encephalitic form 

- swelling on top of the head, occasionally progressing to the erosion of connective tissue 

and exposure of the brain (a hole-in-the-head lesion) 

- granulomatous inflammation of the brain 

¶ acute septicaemic form 

- pale gills 

- darkening of the skin (observed in species other than channel catfish) 

- multiple small white spots on the skin 

- raised skin patches progressing to shallow ulcers on the flanks and head 

- haemorrhage at the base of the fins, around the mouth, and on the throat, operculum (gill 

cover) and abdomen 

- exophthalmos (popeye) 
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- swollen abdomen (pot-belly) 

- ascites (fluid in the abdominal cavity) 

- lesions on the liver and other internal organs 

- intestines frequently bloody, but may be transparent or clear yellow 

- red, swollen anal region with trailing faecal casts (observed in infected barramundi) 

- soft and pale spleen, anterior kidney or posterior kidney, with petechial (pinpoint) 

haemorrhages. 

Microscopic pathological signs are: 

¶ gram-negative rods in histological sections (muscle, kidney) 

¶ locally extensive cellulitis in the head region 

¶ necrotising myositis. 

Disease agent 
. Enteric septicaemia of catfish (or edwardsiellosis) is caused by infection with the bacterium 

Edwardsiella ictaluri, belonging to the family Enterobacteriaceae. 

Host range 
Enteric septicaemia of catfish is a highly infectious bacterial disease of the catfish families Ictaluridae, 

Plotosidae, Clariidae, Siluridae, Pangasiidae and Ariidae.Ictalurids are particularly suceptible. Several 

non-catfish species are also susceptible, including salmonids. 

Table 31 Species known to be susceptible to Edwardsiella ictaluri 

Common name Scientific name 

Ayua Plecoglossus altivelis 

Barramundi Lates calcarifer 

.ŜǊƴŜȅΩǎ ŎŀǘŦƛǎƘ Neoarius berneyi 

Black bullheada Ameiurus melas 

Black catfish Neosilurus ater 

Blue catfisha Ictalurus furcatus 

Brown bullheada Ameiurus nebulosus 

Channel catfisha Ictalurus punctatus 

Chinook salmon Oncorhynchus tshawytscha 

Glass knifefisha Eigenmannia virescens 

Rainbow trout Oncorhynchus mykiss 

Rosy barba Puntius conchonius 

Sind danioa Danio devario 

Sutchi catfisha Pangasius hypophthalmus 

Tadpole madtoma Noturus gyrinus 

Toothless catfish Anodontiglanis dahlia 

Walking catfisha Clarias batrachus 

Wet tropics tandana Tandanus tropicanus 
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Common name Scientific name 

White catfisha Ameiurus catus 

Yellow bullheada Ameiurus natalis 

Yellow catfisha Pelteobagrus fulvidraco 

Zebrafisha Danio rerio 

a Naturally susceptible. Note: Other species have been shown to be experimentally susceptible. 

Presence in Australia 
Edwardsiella ictaluri has been isolated from healthy wild wet-tropics tandan catfish, from the Tully 

River valley in north Queensland, at a prevalence of 40%. 

Enteric septicaemia of catfish has also been officially reported in Australia from imported aquarium 

fish (danios, rosy barbs) held in contained facilities in the Northern Territory and Tasmania. In 2010 

ŀƴŘ нлммΣ ƴŀǘƛǾŜ ōƭŀŎƪ ŎŀǘŦƛǎƘΣ ǘƻƻǘƘƭŜǎǎ ŎŀǘŦƛǎƘ ŀƴŘ .ŜǊƴŜȅΩǎ ŎŀǘŦƛǎh held near imported aquarium 

fish in a facility in the Northern Territory became infected, resulting in mortalities. There have been 

no detections of the disease in the wild in the Northern Territory or Tasmania. 

Map 18 Presence of Edwardsiella ictaluri, by jurisdiction 

 

Epidemiology 

¶ Edwardsiella ictaluri has been linked to disease outbreaks in barramundi (also known as Asian 

seabass) and Pangasius (basa catfish). 

¶ Enteric septicaemia of catfish was originally considered primarily a disease of channel catfish. 

However, the bacterium has since been reported to cause disease in other catfish and non-

catfish species. Most of the epidemiological knowledge about the disease is based on its 

occurrence in channel catfish. 

¶ Horizontal transmission is via the faecal-oral route, cannibalism, and contact with contaminated 

water and materials used in handling infected fish. 
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¶ Faeces are the main source of shedding and dissemination. The disease may also be spread via 

dead fish and contaminated equipment such as fishing nets and sorting devices. 

¶ The intestinal tract is the primary site of infection for the acute septicaemic form. The chronic 

encephalitic form is thought to establish after entering fish via the olfactory epithelium. 

¶ Surviving catfish carry the bacterium, which also seems to be able to survive in the intestinal 

tracts of other fish species. 

¶ Disease occurs primarily at water temperatures between 18°C and 28°C, making spring and 

autumn the most common times for outbreaks. Stress is often a predisposing factor. 

¶ The bacterium can survive 3 to 4 months in pond water, mud and vegetation. 

¶ Environmental stressors can influence the expression of clinical signs and extend the incubation 

period. 

¶ Morbidity and mortality can be high in heavily stocked ponds. 

Differential diagnosis 
The list of similar diseases in the next section refers only to the diseases covered by this field guide. 

Gross pathological signs may also be representative of diseases not included in this guide. Do not rely 

on gross signs to provide a definitive diagnosis. Use them as a tool to help identify the listed diseases 

that most closely account for the observed signs. 

Similar diseases 
Channel catfish virus disease, European catfish virus and European sheatfish virus, infection with 

Aphanomyces invadans and spring viraemia of carp. 

Sample collection 
Only trained personnel should collect samples. Using only gross pathological signs to differentiate 

between diseases is not reliable, and some aquatic animal disease agents pose a risk to humans. If 

you are not appropriately trained, phone your state or territory hotline number and report your 

observations. If you have to collect samples, the agency taking your call will advise you on the 

appropriate course of action. Local or district fisheries or veterinary authorities may also advise on 

sampling. 

Emergency disease hotline 
{ŜŜ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ǘƘƛƴƪ ƛǎ ǘƘƛǎ ŘƛǎŜŀǎŜΚ wŜǇƻǊǘ ƛǘΦ 9ǾŜƴ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ǎǳǊŜΦ 

Call the Emergency Animal Disease Watch Hotline on 1800 675 888. They will refer you to the right 

state or territory agency. 
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Microscope images 
Figure 68 Histopathological section of skeletal muscle of channel catfish (Ictalurus punctatus) with 
enteric septicaemia of catfish 

 

Note: Necrotising myositis in the skeletal muscle. Scale bar = 600µm. 

Source: G Storie and H Prior 

Figure 69 Histopathological section of head of channel catfish (Ictalurus punctatus) with enteric 
septicaemia of catfish 

 

Note: Locally extensive cellulitis involving connective tissue surrounding cranial bones and cartilage. Scale bar = 600µm. 

Source: G Storie and H Prior 














































































































































































































































































































































































































































































