
Volume 5 - Appendices 
Appendix 16 -Biosecurity Assessment 1 

 

VOLUME 5 - APPENDICES 

APPENDIX 16 -BIOSECURITY ASSESSMENT 
 

 

PROJECT SEA DRAGON 

STAGE 1 LEGUNE GROW-OUT FACILITY 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 



 

 

Meghan Farr  
Consultant 
CO2 Australia Pty Ltd 
S5 Level 2, 12 Browning Street 
West End, QLD, 4101 
Australia 
 
 
July 28, 2016 
 
 
Re:  Project Sea Dragon 

Biosecurity Assessment – Request for Proposal 
Biosecurity/Disease aspects – Environmental Impact Statement 

 
 
 

Dear Meg 

 

Thank you for your invitation for Panaquatic Health Solutions Pty Ltd (“Panaquatic”) to 
undertake an additional piece of work for the Environmental Impact Statement (EIS) that 
addresses the risks to the environment surrounding the Legune Grow Out Facility posed by 
the escape of prawn stock and the transmission of pathogens and/or diseases from the 
project facilities. 

Please find attached a final draft report of the work conducted as per your request. 

 

Yours sincerely 

 
Paul Hardy-Smith BVSc(Hons), MANZCVSc(Aquatic Animal Health), GradDip(Aquaculture) 

Managing Director, Panaquatic Health Solutions Pty Ltd 

  



Biosecurity Assessment for Environmental Impact Statement – Final Draft Report 

© Panaquatic Health Solutions July 2016 2 

Contents 
1 Introduction .................................................................................................................................... 3 

2 Location of Legune Grow-out Facility: Joseph Bonaparte Gulf....................................................... 3 

3 Identification of diseases of concern .............................................................................................. 3 

3.1 Clinical Disease and mortalities in wild populations of prawns .............................................. 4 

4 The steps by which disease could get from farmed prawns to wild prawns in JBG ....................... 5 

4.1 Farmed prawns being grown in ponds at LGOF must themselves be infected with one of 

more of the disease agent(s) of concern. ........................................................................................... 8 

4.1.1 Development of domesticated prawns stocks, free of all major diseases of concern ........... 8 

4.1.2 Health monitoring and surveillance ........................................................................................ 8 

4.2 Viable disease agent(s) must travel from within the ponds/facilities at LGOF to the 

environment surrounding LGOF. ........................................................................................................ 9 

4.3 The presence of susceptible wild prawns in the JBG environment; ..................................... 10 

4.4 Persistence of viable disease agent in the environment; ..................................................... 11 

4.5 Exposure of susceptible wild prawns to sufficient quantities of the viable disease agent(s); . 

  .............................................................................................................................................. 11 

4.6 Shedding of sufficient quantities of viable disease agent(s) by wild prawns to propagate 

infection and disease, thereby resulting in environmental impact. ................................................. 12 

5 Conclusions ................................................................................................................................... 13 

References ............................................................................................................................................ 15 

Appendix A – Prawn diseases of concern – background information .................................................. 16 

 

 

  



Biosecurity Assessment for Environmental Impact Statement – Final Draft Report 

© Panaquatic Health Solutions July 2016 3 

1 Introduction 

Seafarms Group Limited (Seafarms) is developing Project Sea Dragon (PSD), a large, fully integrated, 
prawn1 aquaculture project located in northern Australia. PSD will be delivered as an integrated 
production system, providing reliable, long-term, high quality and large scale production of Black 
Tiger prawns (Penaeus monodon). Its key grow out facility will be located on Legune Station in the 
north-western Northern Territory. 

Panaquatic Health Solutions Pty Ltd (Panaquatic) understands that the Stage 1 Legune Grow-out 
Facility is being assessed via an Environmental Impact Statement (EIS) under the Bilateral Agreement 
between the Commonwealth and the Northern Territory Governments. CO2 Australia Pty Limited 

(CO2 Australia), a fully owned subsidiary of Seafarms, is managing the EIS process. 

The NT Government have prepared a ‘Terms of Reference for the Preparation of an Environmental 
Impact Statement’ (ToR) to guide the development of the EIS for the project. The ToR require that 
the EIS contains detail about the biosecurity requirements of the project. Specifically, the ToR 
require an assessment of the risks to the surrounding environment posed by the escape of prawn 
stock and the transmission of pathogens and/or diseases from the project facilities. 

Panaquatic has been asked by CO2 Australia to assess these risks and this assessment is provided in 
this report. Panaquatic has considered the impacts of disease transfer only to wild prawn 
populations and not to other species of wild crustaceans such as crabs. While the transfer of exotic 
prawn diseases such as white spot disease from farmed prawns to other species of crustaceans such 
as crabs is possible and has been shown to occur (OIE 2016), Panaquatic is not aware of any example 
of such transfer in endemic disease agents and the likelihood of such transfer and its consequences 
are considered to be very difficult to quantify. It is also, though, considered likely to be very low. 

2  Location of Legune Grow-out Facility: Joseph Bonaparte Gulf 
The Legune Grow-out Facility (LGoF) will be situated on a promontory between the Keep River and 
Victoria River adjacent to the southern reach of the Joseph Bonaparte Gulf and approximately 30 km 
east of the NT/WA border. As such, of concern with respect to the escape of disease agents from 
LGOF is the Joseph Bonaparte Gulf, or JBG geographic region.  

For the purposes of this report and in accordance with the Interim Marine Coastal Regionalisation of 
Australia (IMCRA 2006), JBG is considered to encompass the IMCRA mesoscale regions of Bonaparte, 
Cambridge-Bonaparte and Anson-Beagle which also incorporates Darwin harbour and Bynoe 
Harbour. 

3 Identification of diseases of concern 

There are a number of potential disease agents that could infect domesticated Penaeus monodon 
prawns being grown in ponds in the Northern Territory. For the purposes of this report and based on 
previous consideration of prawn disease agents which have the potential to impact farmed prawns 
                                                           
1 The term “prawn” is used in the report to denote marine crustaceans belonging to the family Penaeidae in the suborder 
Dendrobranchiata. These are often referred to as penaeid prawns. The terms “shrimp” and “penaeid shrimp” are 
synonymous terms. 

https://en.wikipedia.org/wiki/Dendrobranchiata
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growing at LGoF, a total of 12 disease agents were identified. These disease agents are listed in Table 
1. More detail on each of these disease agents is provided in Appendix A – Prawn diseases of 
concern. 

The criteria used to identify these 12 disease agents were as follows: 

i. Whether the disease is confirmed2 in Joseph Bonaparte Gulf (i.e. endemic); and/or 
ii. An infectious primary pathogen; and/or 

iii. Notifiable under NT and / or WA legislation; and/or 
iv. Capable of causing disease with significant potential adverse impact on commercial 

fisheries, aquaculture or the environment. 

It is important to note that prawn diseases considered exotic to Australia were not considered as 
part of this assessment. This acknowledges the fact that Australia has a robust and sophisticated 
biosecurity system. Australia’s legislation strictly prohibits the importation into Australia of live 
prawns without a permit. There are also considerable restrictions placed on the importation of non-
viable (dead) prawns and prawn products into Australia for human consumption as these too are 
considered to pose a potential risk of bringing disease into Australia. Through these processes the 
risk of and exotic disease being imported into Australia through the importation into this country of 
non-viable prawns and prawn products has been reduced substantially. 

Viruses Yellowhead virus genotype 6 (YHV-6) 
 Yellowhead virus genotype 7 (YHV-7) 
 Hepatopancreatic parvo-like virus (HPV) 
 Infectious hypodermal and haematopoietic necrosis virus (IHHNV) 
 Mourilyan Virus (MOV) 
 Spawner isolated mortality virus (SMV) 
Bacteria Vibrio alginolyticus 
 Vibrio damsela 
 Vibrio harveyi 
 Vibrio parahaemolyticus (P. monodon mortality syndrome) 
 Vibrio spp. 
Fungi Lagenidium sp. 

Table 1 – List of 12 disease agents of prawns in Australia that are considered in this report.   

 

3.1 Clinical Disease and mortalities in wild populations of prawns  

Although there are many instances where disease agents have been identified in wild prawn 
populations, reports of actual clinical disease or deaths due to these disease agents in the wild 
prawn populations that they have been identified from are rare.  

A review of the literature revealed only one such case, in which clinical disease and mortalities due 
to the Taura Syndrome virus in wild adult Penaeus vannamei (“white shrimp”) were reported (Briggs 
et al 2005).  

                                                           
2 Some of the diseases of concern have been reported as occurring in Joseph Bonaparte Gulf (see Table 2) but not 
confirmed. 
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The scarcity of such reports is, however, likely due to the fact that it is very difficult to document 
disease in wild prawns, as wild prawns that become diseased are unlikely to survive for any length of 
time due to predation.  

Deaths of large populations of fish, however, are more regularly reported. Many fish “kills”, where 
large numbers of fish die over a short time period, are due to environmental factors (for example, 
lack of oxygen in the water, blooms of toxic algae) and not due to disease. One possible exception 
was the death of large numbers of pilchards (Sardinops sagax) in the 1990s off southern Australia. A 
herpes virus was isolated from fish that were dying. Why the deaths occurred and whether or not 
the herpes virus was introduced are still points of conjecture. 

4 The steps by which disease could get from farmed prawns to wild 
prawns in JBG 

Though obvious, it is still important to point out that if farmed prawns growing at the Legune Grow-
out Facility (LGoF) are free of a particular disease agent, then there is no possibility of that disease 
agent being released to the environment. As noted in LaPatra (2003), the most cost effective way to 
effectively limit the impact of significant animal pathogens being released to the environment is to 
prevent their introduction into the facility in the first place. Keeping PSD farmed prawns free of any 
diseases of concern is therefore not only important to the overall PSD production strategy but also is 
a very important way to reduce any potential environmental impact that may result from release of 
a disease.  

In addition, there are diseases being carried by wild prawns in the JBG region that the farmed 
prawns will be susceptible to. A number of disease agents known and reported in wild prawn 
populations and in wild prawns that were originally captured in JBG are listed in Table 2. 

Such endemic diseases can be potentially amplified within a farming system such as LGoF, but are 
unlikely to have the potential impact on the surrounding environment that a non-endemic disease(s) 
may have. Consideration of endemic versus non-endemic diseases is included in the consideration of 
which prawn diseases have been identified as being of concern from an environmental perspective 
(see Section 3). 

Having said that, if farmed prawns growing at LGoF are affected by a disease(s) that is not endemic 
to the JBG region, in order for that disease agent(s) to impact wild prawns in the environment, the 
following steps are necessary: 

1. Domesticated prawns being grown in ponds at LGoF must themselves be infected with the 
disease agent(s).  

2. Viable disease agent(s) must travel from within the ponds/facilities at LGoF to the 
environment surrounding LGoF. This may occur in a number of ways i.e. 

i. Through movement of infectious disease agents being released either as free particles or 
attached to organic matter from LGoF in, for example, water that is released; and/or 

ii. By infected farmed prawns escaping from LGoF (or being carried by, for example, birds) 
and carrying within or on them viable infectious disease agent(s). 
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3. There must be wild prawns that are susceptible to the disease agent(s) present in the local 
environment; 

4. Viable disease agent(s) which has been released from LGoF must persist in the environment 
for a sufficient time to come into contact with susceptible wild prawns; 

5. Susceptible wild prawns must be exposed to sufficient quantities of the viable disease 
agent(s) so that they become infected with the disease agent (s) and develop disease; 

6. Diseased wild prawns must then shed sufficient quantities of the disease agent(s) to infect 
other wild prawns and propagate infection and disease, thereby resulting in environmental 
impact. 

This is shown diagrammatically in Figure 1.  

 

Table 2 Disease agents reported as being present in wild prawn populations in JBG – this includes a number of the 
disease of concern 

Disease Agent 
Considered present in wild 

prawn populations, 
Joseph Bonaparte Gulf 

Viruses  

Yellowhead virus genotype 2  (GAV/LOV) Confirmed 

Yellowhead virus genotype 7 Reported1 

Monodon-type baculoviruses Confirmed 

Hepatopancreatic parvo-like virus (HPV) Reported1 

Infectious hypodermal and haematopoietic necrosis virus Reported1 

Mourilyan Virus Reported1 

Spawner isolated mortality virus Reported1 

Isopods  

Parapenaeon expansa Confirmed 

1 Disease agents identified in wild prawn broodstock sampled from Queensland hatcheries. These prawns 
had been collected in JBG so there is a possibility that the disease agent had come from JBG but this has 

not been confirmed. 
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Figure 1 - Necessary steps for there to be environmental impact from release of disease agent(s) from the Legune Grow 

Out Facility. 
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4.1 Farmed prawns being grown in ponds at LGOF must themselves be infected 
with one of more of the disease agent(s) of concern.  

For farmed prawns being grown in ponds at LGoF to become infected with one or more of the 12 
diseases of concern, it must be introduced in some way to the prawn population. 

4.1.1 Development of domesticated prawns stocks, free of all major diseases of concern 

Seafarms plans to develop domesticated prawns stocks, free of all these diseases of concern shown 
in Table 1. The initial development of these stocks will occur at the Founder population Centre 
located at Exmouth. Wild prawns will initially be collected from a number of locations including the 
north-west coastal waters and the Gulf of Carpentaria and through a comprehensive screening 
program only eggs and post larvae that have been derived from wild prawns shown to be free of any 
of these diseases will be kept for future broodstock. These post larvae will themselves be further 
screened for any evidence of disease. 

After three generations prawns that have gone through extensive disease screening during each 
generation (and confirmed to be free of any of the diseases of concern) will be transferred to the 
Core Breeding Centre and Broodstock Maturation Centre. Hence the initial stock from which 
production post larvae prawn will be derived and sent to populate ponds at the Legune Grow out 
Facility (LGoF) will be prawns that are certified free of any of the major diseases of concern i.e. 
Specific Pathogen Free prawns. If any diseases of concern are detected in prawns being used to 
produce post larvae for stocking of production ponds, the post larvae will not be sent to the LGoF 
production ponds. 

In addition, Seafarms will have a comprehensive biosecurity plan operating across the entire LGoF. 
This plan addresses the potential for disease transfer to occur through pathways such as staff and 
equipment movements and has in place mitigation measures to reduce any potential for disease 
agents to be transferred through such pathways.  

Such strict biosecurity aims to ensure that the likelihood of farmed prawns being exposed to a 
disease of concern and becoming infected with such a disease are minimised. 

4.1.2 Health monitoring and surveillance 

Growing in an area such as Legune Station, where water is being pumped from the local 
environment, it is possible that viable disease agents may be introduced with this water and these 
disease agents may infect farm prawns and cause disease.  

Hence, in addition to the comprehensive biosecurity program operating across LGoF, there will also 
be a health monitoring and surveillance program in place, the aim of which will be to rapidly identify 
any disease, should such a disease somehow gain entry to the ponds at LGoF. An early detection 
mechanism for disease is critical to successful farming. 

If there is evidence if clinical disease in any of the farmed prawns growing in ponds at LGoF, 
immediate investigation of the problem will focus on determining the cause of the clinical disease, 
and in particular determining whether or not the cause is due to a disease of concern. 
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If there is evidence of a disease of concern, it is likely immediate steps will be taken to contain the 
disease to the pond(s) in which it has been identified. Such steps will include preventing any water 
from being released from the pond. If the prawns are large enough, emergency harvest may be 
undertaken. If the disease is a notifiable disease, government authorities will be immediately 
informed. Any further steps taken will likely be under the direction of government authorities. 

The response by government will take into account whether the diseases is considered endemic to 
the environment around the LGoF (for endemic diseases, refer to Table 2). 

All such steps will ensure that the amount of viable disease agent that potentially enters the 
environment is minimised. 

4.2 Viable disease agent(s) must travel from within the ponds/facilities at LGOF 
to the environment surrounding LGOF.  

There are two ways in which viable disease agents, if present, may travel from within the production 
ponds at LGOF and out into the environment: 

i. Through movement of infectious disease agents being released either as free particles or 
attached to organic matter from LGOF in, for example, water that is released; and/or 

ii. By infected farmed prawns escaping from LGoF (or being carried by, for example, birds) 
and carrying within or on them viable infectious disease agent(s). 

There is the potential for disease agents escaping from prawn ponds in effluent water to serve as a 
source of infection for prawns in the wider environment. The environmental impact of such an event 
is, however, difficult to define. There are uncertainties regarding the distribution of the disease 
agent in the environment, the environmental fate of the disease agent (for example, how long it 
remains in a viable form and in sufficient numbers to cause infection) and host susceptibilities in 
aquatic ecosystems (La Patra 2003). La Patra (2003) also notes there are no reliable, standardized or 
validated methods for testing effluents for aquatic animal disease agents and so it is very difficult to 
quantify what levels of viable disease agents may be in effluent water if farmed prawns contract a 
disease.  

Diseased prawns may escape from a pondage and may also serve as a source of infection for prawns 
in the wider environment. Prawns may escape by a number of means including (1) lack of screening 
at outlets, (2) via predators (e.g. birds), (3) accidental release during harvesting and (4) flood events 
(Briggs et al 2005). 

Escapee prawns with clinical disease are unlikely to survive for long in the aquatic environment. 
However, if escaped prawns were not clinically infected but latently infected, the escapee prawns 
potentially may transmit the disease agent to their progeny.  

Diseased farmed prawns could also be deposited in the local environment through being carried 
there by predators such as birds. It is quite likely that the disease agent will remain viable in the 
diseased prawn, even if it is dead, for a period of time (hours to days). A diseased farmed prawn, if 
deposited into the local environment, would be itself consumed quickly. It is difficult to predict what 
animal will be most likely to consume this prawn. There are many possibilities in the local 
environment including a multitude of finfish species, other crustaceans (e.g. crabs) and wild prawns. 
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While of concern, the deposition of a diseased farmed prawn into the local environment would be 
unlikely to immediately come in contact with a wild prawn. Determining the possibility of this 
happening and infection of the wild prawn resulting from this contact is not possible. However, it is 
considered to be very low. 

Other specific measures that will be in place to actively prevent the escape of farmed prawns to the 
environment include: 

SEAFARMS TO COMPLETE – WOULD SUGGEST MENTIONING SOMETHING REGARDING PREDATOR 
(e.g. BIRD) CONTROL 

As previously mentioned, a key method of reducing the risk of viable disease agent traveling from 
within the ponds at LGoF to the environment is ensuring that farmed prawns do not have disease in 
the first place. 

It is quite likely that should a disease infect farmed prawns growing at LGoF, it will come in from the 
local environment i.e. it will be an endemic disease. A key consideration for Seafarms will be to 
minimise the impact such a disease has on its own stock. By doing this, the possibility of 
amplification of the disease agent will be reduced. This will therefore reduce the potential for 
release of increased numbers of viable endemic disease agent back out into the environment. 

4.3 The presence of susceptible wild prawns in the JBG environment; 

For disease to transfer from farmed prawns out into the local environment and the JBG, there must 
be susceptible wild prawns present in the environment that could be exposed to viable disease 
agent and potentially become infected.  

There are at least nine species of prawn are endemic to the JBG. A number of these are known to be 
susceptible to one or more disease agents of concern. These are listed in Table 3. 

There are therefore wild prawn species which are known to be susceptible to a number of the 
disease agent of concern in the JBG. However, as has also been mentioned a number of these 
disease agents have been confirmed or reported in wild prawns collected from this region. 

 
Wild prawn species Diseases of concern to which prawns are known to be susceptible 

Fenneropenaeus indicus  

Fenneropenaeis merguiensis HPV, IHHNV, SMV 

Marsupenaeus japonicus HPV, MOV 

Melicertus  latisulcatus HPV 

Melicertus longistylis  

Metapenaeus ensis IHHNV 

Penaeus esculentus HPV, Vibrio spp. 

Penaeus monodon YHV-6, YHV-7, HPV, IHHNV, MOV, SMV, Vibrio spp. PMMS, Lagenidium 

Penaeus  semisulcatus  

Table 3 - . Species of prawns endemic to Joseph Bonaparte Gulf and reported occurrence of diseases of concern 
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4.4 Persistence of viable disease agent in the environment; 

The persistence of a number of exotic prawn diseases in the water column has been determined. For 
example, the disease agent that causes White Spot Disease, a virus in the genus Whispovirus within 
the Nimaviridae family (which is exotic to Australia) is viable for at least 30 days at 30°C in seawater 
under laboratory conditions (Momoyama et al., 1998); and in ponds for at least 3–4 days (Nakano et 
al., 1998). Yellowhead virus Type 1, another exotic disease agent, remains viable in aerated seawater 
for up to 72 hours (Flegel et al., 1995). 

Information regarding the viability of disease agents of concern in the environment, which all occur 
in Australia, is however scant. Some assumptions have been made in the background detail given in 
Appendix A to this report.  

As with all agents, particularly viruses, once they are outside the host viability generally reduces 
relatively quickly. 

As far as Panaquatic is aware, there are no published studies in crustacea that have quantified or 
qualified the risk factors of crustacea contracting disease through exposure to disease agents being 
released in effluent water from an infected farm. In a study conducted on fish, Jarp and Karlsen 
(1997) conducted a matched case-control study of the risk factors associated with infectious salmon 
anaemia (ISA), a disease of Atlantic salmon (Salmo salar) in Norwegian salmonid sea sites. The causal 
agent of ISA is also a virus from the family Orthomyxoviridae.  

The study of Jarp and Karlsen (1997) concluded that the risk of a ‘clean’ farm contracting the disease 
was increased by 8 times if the site was situated closer than 5km to another ISA-positive site as 
compared to the risk when the site was more than 5km away. In addition, the risk of a ‘clean’ farm 
contracting the disease was 13 times greater when the farm was located less than 5km from a 
facility slaughtering and processing salmonids where the waste water from that facility was not 
being disinfected. The study noted that disinfecting the waste water from the slaughtering and 
processing facilities seemed to prevent transmission of ISA.  

However, this study involved fish that were being grown in sea cages. This is a very different 
scenario than prawns which are being grown in ponds on land. 

4.5 Exposure of susceptible wild prawns to sufficient quantities of the viable 
disease agent(s); 

Wild prawns growing in the local environment to the LGoF would need to be exposed to sufficient 
quantities of viable disease agent for them to become infected. It is not known what that quantity is. 
It is however reasonable to say that if measures are in place at LGoF to rapidly detect disease in 
farmed prawns stocks and rapidly respond to such disease by minimising the number of farmed 
prawns affected and minimising the potential release of disease agents into the environment then 
the possibility of wild prawns being exposed to sufficient viable disease agent to infect those prawns 
and cause disease is significantly reduced. 

http://www.oie.int/index.php?id=2439&L=0&htmfile=chapitre_yellow_head_disease.htm#chapitre_yellow_head_disease.biblio-8
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4.6 Shedding of sufficient quantities of viable disease agent(s) by wild prawns to 
propagate infection and disease, thereby resulting in environmental impact. 

Having noted that the potential for wild prawns to be exposed to sufficient quantities of viable 
disease agent is difficult to quantify but considered low, and also having mentioned that a diseased 
prawn in the wild is unlikely to remain in the water column very long as it will be quickly predated, 
then the possibility of diseased wild prawns shedding sufficient viable disease agent to propagate 
infection is also considered low.  
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5 Conclusions 

This report has considered the potential for disease to transfer from farmed prawns being grown at 
the Seafarms Legune Grow-out Facility (LGoF) to wild prawns in the local environment, which is the 
Joseph Bonaparte Gulf (JBG). 

The report has focused on 12 key diseases of concern, all of which are endemic to Australia and a 
number of which have been reported, but not confirmed, as coming fromjjjjjj JBG. This report has 
not considered prawn diseases which are exotic to Australia. 

As described in this report, there are a number of steps that need to occur for viable disease agents 
to transfer from prawns being farmed at the LGoF to the JBG, and further steps that need to occur 
for such viable disease agents to infect wild prawns and cause disease. 

It is a fundamental truth that if farmed prawns growing at LGoF are not infected with any of the 
diseases of concern then there is no possibility of any disease agents of such diseases being released 
to the environment.  

For there to be any risk to the environment, farmed prawns must first be infected with a disease of 
concern. A key strategy of Seafarms is to maintain healthy populations of prawns at LGoF, free of 
any of the diseases of concern. This will be achieved by stocking only post larvae (PLs) that are 
derived from a comprehensive domestication program, which produces Specific Pathogen Free (SPF) 
domesticated Penaeus monodon prawns. If there is any evidence that PLs are not healthy at the time 
that they are destined to be transferred to LGoF, then they will not be transferred. 

In addition to stocking SPF PLs, Seafarms will also be farming these prawns in a manner to optimise 
their health and productivity. Healthy prawns are less susceptible to disease and grow better, 
thereby improving profitability and sustainability. 

In addition, Seafarms will not only stock SPF PLs but also have in place mitigation measures to 
reduce the risk of their farmed prawns being exposed to a potential disease agent. Such measures 
are documented in a comprehensive biosecurity plan. 

One mechanism by which disease could gain entry is through the intake water, drawn from the local 
environment, coming into the ponds. There are mitigation measures will be put in place to reduce 
the risk of disease entry via this route. Such measures include utilising settlement ponds to hold 
water for a period of days prior to it entering the grow-out ponds and physically filtering the water. 
However, if a disease agent were to gain entry by the intake water, it would likely be an endemic 
disease agent. While this is not desirable for the farmed prawns, provided that the amplification of 
such a disease agent is minimised and Seafarms has in place measures to prevent release of the 
amplified disease agent back out to the environment, then the impact to the environment should be 
minimal to negligible, acknowledging that the disease agent has come from the environment in the 
first place. 

Seafarms will have an early detection mechanism operating across all its production ponds to ensure 
that any disease, if it occurs, will be rapidly identified and appropriate control or eradication 
measures implemented. Measures will be in place to minimise escape of farmed prawns and release 
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of effluent water in the event that any evidence of disease is observed in farmed prawns as has been 
described in this report. 

It is acknowledged that there are a number of wild prawn species living in the JBG that are 
susceptible to one or more of the diseases of concern. These are listed in this report. Having 
susceptible species present in the JBG does not automatically mean that they will become diseased if 
disease is detected in farmed prawns growing at LGoF. As described in this report, the following key 
steps have to occur for that to happen: 

1. Viable disease agent(s) must travel from within the ponds/facilities at LGoF to the 
environment surrounding LGoF. This may occur in a number of ways i.e. 

iii. Through movement of infectious disease agents being released either as free particles or 
attached to organic matter from LGOF in, for example, water that is released; and/or 

iv. By infected farmed prawns escaping from LGoF (or being carried by, for example, birds) 
and carrying within or on them viable infectious disease agent(s). 

2. There must be wild prawns that are susceptible to the disease agent(s) present in the local 
environment; 

3. Viable disease agent(s) which has been released from LGoF must persist in the environment 
for a sufficient time to come into contact with susceptible wild prawns; 

4. Susceptible wild prawns must be exposed to sufficient quantities of the viable disease 
agent(s) so that they become infected with the disease agent (s) and develop disease; 

5. Diseased wild prawns must then shed sufficient quantities of the disease agent(s) to infect 
other wild prawns and propagate infection and disease, thereby resulting in environmental 
impact. 

Given the use of SPF PLs in the ponds, the biosecurity measures in place while growing these 
prawns, the early detection mechanism for disease, the mitigation measures to reduce the risk of 
prawn escapes and the endemic nature of many of the potential disease agents that farmed prawns 
may be affected by, then the risk to wild prawns in the environment posed by the Legune Grow - out 
Facility is considered very low. 

 

  



Biosecurity Assessment for Environmental Impact Statement – Final Draft Report 

© Panaquatic Health Solutions July 2016 15 

References 

Briggs, M., Funge-Smith, S., Subasinghe, R.P. and Phillips, M. (2005). Introductions and movement of 
two penaeid shrimp species in Asia and the Pacific. FAO Fisheries Technical Paper 476. FAO Rome. 
www.fao.org/docrep/009/a0086e00.htm 

Flegel T.W., Sriurairatana S., Wongteerasupaya C., Boonsaeng V., Panyim S. & Withyachumnarnkul B. 
(1995). Progress in characterization and control of yellow-head virus of Penaeus monodon. In: 
Swimming Through Troubled Water, Proceedings of the Special Session on Shrimp Farming, 
Aquaculture '95. , Browdy C.L. & Hopkins J.S., eds. World Aquaculture Society, Baton Rouge, 
Louisiana, USA, 76–83 

IMCRA 1998. A Guide to the Integrated Marine and Coastal Regionalisation of Australia. Version 4.0. 
June 2006 (IMCRA v4.0). Auystralian Government Department of the environment and Energy. 
https://www.environment.gov.au/resource/guide-integrated-marine-and-coastal-regionalisation-
australia-version-40-june-2006-imcra 

Jarp J, Karlsen E, 1997. Infectious salmon anaemia (ISA) risk factors in sea-cultured Atlantic salmon 
Salmo salar. Dis Aquat Org 28, 79-86 

LaPatra SE, 2003. The lack of scientific evidence to support the development of effluent limitations 
guidelines for aquatic animal pathogens. Aquaculture 226, 191–199 

Momoyama K., Hiraoka M., Nakano H. and Sameshima M. (1998). Cryopreservation of penaeid rod-
shaped DNA virus (PRDV) and its survival in sea water at different temperatures. Fish Pathol., 33, 95–
96 

Nakano H., Hiraoka M., Sameshima M., Kimura T. and Momoyama K. (1998). Inactivation of penaeid 
rod-shaped DNA virus (PRDV), the causative agent of penaeid acute viraemia (PAV), by chemical and 
physical treatments. Fish Pathol., 33, 65–71 

OIE 2016. Manual of Diagnostic Tests for Aquatic Animals 2016. World Organisation for Animal 
Health (OIE). http://www.oie.int/international-standard-setting/aquatic-manual/access-online/



 

 

Appendix A – Prawn diseases of concern – background information 

Yellowhead virus Genotype 6 (YHV-6)  

Background and pathogenic significance  

Yellowhead virus genotype 6 (YHV-6) was recently identified on the basis of PCR assay by Cowley et 

al (2015). Cowley et al (2015) reported that the virus is most closely related to GAV (YHV-genotype 

2).  Although no specific disease or pathology has been attributed to the virus, given its close 

relationship with YHV-2 (GAV), a pathogenic role cannot be excluded.   

Geographic distribution, host range and prevalence in Australia 

YHV-6 was identified in 7/60 (11.7%) of wild-harvested mature P. monodon from Etty Bay, North-

east coast, Queensland. Examination of P. monodon from other regions in north-east Queensland, 

the Gulf of Carpentaria and Joseph Bonaparte Gulf by Cowley et al (2015) failed to identify the virus. 

It appears therefore that YHV-6 may be restricted to P. monodon in a localised region in north-east 

Queensland.  

Re-examination of archived sequences derived from PCR products from P. monodon from north 

Queensland by Cowley et al (2015) indicated that YHV-6 has existed in this region since at least the 

early 2000s. 

In Australia, YHV-6 has only been described in P. monodon (Cowley et al 2015). 

Detection methods  

Cowley et al (2015) described the detection of GAV using a nested PCR assay on samples of RNA 

extracted from gill/pleopod tissue from mature P. monodon from northern Australia. Cowley et al 

(2015) observed that the closeness of the sequence of YHV-6 to GAV may have resulted in failure to 

detect this genotype, implying that YHV-6 may have been identified as GAV in earlier, less sensitive 

PCR assays.  

Stability of disease agent  

It is assumed that the stability of YHV-6 is the same as YHV-1, i.e., the virus remains viable in aerated 

seawater for up to 72 hours (OIE 2016a). Heating at 60°C for 15 minutes is reported to inactivate the 

virus as well as treatment with chlorine at 30 ppm (OIE 2016a). 

Transmission  

For the purposes of this assessment, it is assumed that YHV-6 may be transmitted both vertically and 

horizontally as for other YHV genotypes (Cowley et al 2002; DAFF 2012; OIE 2016a; Spann et al 

2003).  
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Yellowhead virus Genotype 7 (YHV7) 

Background and pathogenic significance  

Yellowhead virus genotype 7 (YHV-7) was recently described on the basis of PCR assay by Cowley et 

al (2015) as a separate genotype within the YHD complex. Although the pathogenic significance of 

YHV-7 remains uncertain, however,  YHV-7  was identified in broodstock P. monodon undergoing 

elevated mortalities with histopathological lesions of neuropathy of the eye, antennae, ventral nerve 

cord and segmental ganglia of the pereiopods and a retinitis, and with lymphoid organ spheroids 

indicative of virus infection (Mohr et al 2015). These changes are similar to those described by 

Callinan et al (2003) for acute GAV infection, strongly indicating that YHV-7 is a significant pathogen 

of P. monodon at least. 

Geographic distribution, host range and prevalence in Australia 

Cowley et al (2015) reported the presence of a new genotype of YHV-7, in 25/271 (9%) of broodstock 

P. monodon originating from Joseph Bonaparte Gulf and sampled following importation into a 

Queensland hatchery, indicating that the source of infection was from Joseph Bonaparte Gulf, as the 

prawns were maintained in quarantine on arrival.  YHV-7 was also indentified in 1/67 (1%) of 

broodstock P. monodon from the Gulf of Carpentaria and in 3/155 (2%) of p. monodon from 

northeast Queensland.  Mohr et al (2015), however, in describing the new GAV-7 in P. monodon 

introduced into a north Queensland hatchery from Joseph Bonaparte Gulf, indicated that the source 

of infection might be either Joseph Bonaparte Gulf or Queensland.   

Cowley et al (2015) recommended that, as YHV-7 was detected and confirmed by sequence analysis 

from broodstock and grow-out prawns from north Queensland, targeted surveillance of farms in 

Queensland is required to determine the true prevalence and distribution of this genotype. 

Uncertainty exists as to whether YHV-7 is present in P. monodon in Joseph Bonaparte Gulf. Mohr et 

al (2015), in reporting the new YHV-7 genotype in P. monodon broodstock introduced into a north 

Queensland hatchery from Joseph Bonaparte Gulf, indicated that the source of infection might be 

either from Joseph Bonaparte Gulf or Queensland. Similarly, Cowley et al (2015) questioned whether 

the detection of YHV-7 in prawn farms in Queensland was due to recent introductions with 

broodstock sourced from Joseph Bonaparte Gulf or was due to YHV-7 already being present in 

Queensland prawns. Thus, at this point in time, it is not possible to state with any certainty if P. 

monodon populations in Joseph Bonaparte Gulf are infected with YHV genotype 7 but there is the 

possibility.   
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Detection methods  

Cowley et al (2015) described the detection of YHV-7 using a TaqMan real-time PCR on RNA 

extracted from gill/pleopod tissue from mature P. monodon  

Stability of disease agent  

It is assumed that the stability of YHV-7 is the same as for YHV-1, i.e., the virus remains viable in 

aerated seawater for up to 72 hours (OIE 2016a). Heating at 60oC for 15 minutes is reported to 

inactivate the virus as well as treatment with chlorine at 30 ppm (OIE 2016a).    

Transmission  

It is assumed that YHV-7 may be transmitted both vertically and horizontally as for other YHV 

genotypes (Cowley et al 2002; DAFF 2012; OIE 2016a; Spann et al 2003).  

Hepatopancreatic parvo-like virus (HPV) 

Background and pathogenic significance  

Numerous strains of Hepatopancreatic parvovirus (HPV) are recognised globally (Safeena et al 2012) 

and multiple identifications of HPV have occurred in prawns in Australia. Sequence analysis of an 

Australian HPV isolate from P. merguiensis by La Fauce et al (2007) showed this strain, identified as 

PmergDNV, to be a separate strain, but sharing the highest nucleotide similarity (87%) with Korean 

and Thai HPV isolates and the lowest similarity (83%) with an Indian HPV isolate. The relationship of 

PmDNV with HPV in other Australian penaeid species remains uncertain.  

Prawns infected with HPV generally show non-specific gross signs including atrophy of the 

hepatopancreas, anorexia, slow growth and increased cuticular and gill fouling (Dhar et al 2014) and 

may present as moribund post-larvae (Spann et al 1997). Infection may be associated with high 

mortalities in post-larval P. monodon and M. japonicus (Ketterer 1992) and with poor growth, 

hepato-pancreatic atrophy and opaque abdominal musculature (Spann and Lester 1997). 

Infection is characterised by presence of large, spherical, basophilic intra-nuclear inclusion bodies in 

hepatopancreatic epithelial cells, with nuclear hypertrophy, margination of the nuclear chromatin, 

displacement of the nucleolus and necrosis (Paynter et al 1985; Spann et al 1997). Owens and Hall-

Mendelin (1990) described inclusion bodies as more prevalent in older prawns with infection in 

some cases resulting in marked hypertrophy and vacuolation of hepatopancreatic cells containing 

masses of eosinophilic material. 

Geographic distribution, host range and prevalence in Australia 

In Australia, HPV appears to be widespread and was first described on the basis of histopathology in 

wild-harvested P. esculentus from Moreton Bay by Paynter et al (1985), in growout ponds in 
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unspecified species by Owens et al (1988) and HPV has subsequently been reported in P. esculentus, 

P. monodon, M. japonicus and F. merguiensis (Cowley et al 2015; Jones 2003; Ketterer 1992;  Owens 

and Hall-Mendelin 1990; Paynter and Lester 1987; Roubal et al 1989; Spann et al 1997). 

HPV was initially reported on the basis of characteristic inclusions in juvenile, wild harvested P. 

esculentus from the south-east coast by Paynter et al (1985). Subsequently, HPV was reported in 

hatchery reared post-larval P. monodon and M. japonicus, in juvenile and adult wild-harvested F. 

merguiensis from the north-east coast (Ketterer 1992; Owens and Hall-Mendelin 1990; Roubal et al 

1989) and in hatchery reared post larval M. japonicus from the south east coast (Spann et al 1997).  

On the basis of prominent intranuclear inclusion bodies supported by electron microscopy, Jones 

(2003) reported HPV in M. latisulcatus and in F. merguiensis from the North-west Coast (Exmouth 

Gulf, Onslow) and in P. esculentus from the South-west Coast (Shark Bay).  

Cowley et al (2015) reported positive PCR assays for HPV in P. monodon from the Gulf of Carpentaria 

and northeast Queensland. Cowley et al (2015) also reported the detection of HPV in 5% of 136 

mature wild harvested P. monodon originating from Joseph Bonaparte Gulf following their 

introduction into a Queensland hatchery, suggesting that HPV may be present in populations of P. 

monodon in Joseph Bonaparte Gulf.  

Uncertainty exists, however, as to whether HPV is present in P. monodon in Joseph Bonaparte Gulf 

as it is plausible that the source of infection of broodstock imported into Queensland from Joseph 

Bonaparte Gulf was from Queensland, being endemic in Queensland waters. Thus, at this point in 

time, it is not possible to state with any certainty if P. monodon populations in Joseph Bonaparte 

Gulf are infected with HPV.  It is potentially possible though.  

Detection methods  

Detection may be based on the presence of characteristic large, spherical, basophilic intra-nuclear 

inclusion bodies in hepatopancreatic epithelial cells, accompanied by nuclear hypertrophy, 

margination of the nuclear chromatin, displacement of the nucleolus and necrosis (Paynter et al 

1985; Spann et al 1997).   

Cowley et al (2015) described the use of a modified nested PCR assay to detect HPV on samples of 

DNA was extracted from hepatopancreas in cases where this tissue was available and from samples 

of gill/pleopod tissue in cases where hepatopancreas was unavailable. 

Stability of disease agent  

No specific data can be identified. 
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Transmission  

Transmission of HPV is both vertical and horizontal. Eggs may be easily contaminated during 

spawning when coming into contact with water and faecal material from infected females (OIE 

2007a). Horizontal transfer via the oral route has been demonstrated in P. monodon post larvae 

(Dhar et al 2014). Vertical transmission is reported in P. chinensis and supported by presence of HPV 

infection in hatchery larvae of P. monodon (Dhar et al 2014). 

Infectious hypodermal and haematopoietic necrosis virus (IHHNV) 

Background and pathogenic significance  

The situation with regard to IHHNV in Australia is somewhat confusing, with little distinction being 

made between the presence of genomic sequences in Australian P. monodon sharing homology with 

known strains of IHHNV and the occurrence of complete viral particles or disease.  

Apart from the description of the disease IHHN in juvenile hybrid hatchery-reared P. monodon x P. 

esculentus prawns by Owens et al (1992), there are no further clinical or pathological descriptions of 

the occurrence of the disease IHHN in farmed or wild-caught P. monodon or other penaeid species 

in Australia.  

International reporting has failed to clarify the situation. Although there is no evidence of the 

disease IHHN in Australia in P. monodon or other penaeid species,  OIE annual reports from 2003 to 

the present time unequivocally identify the presence of IHHN in Australia under the heading 

“Crustacean Diseases Prevalent in the Asia Pacific Region” without further discussion. The first of the 

NACA Quarterly Aquatic Animal Disease (QAAD) Reports (July-September 1998 quarter) clearly 

states under the heading “Crustacean diseases” that IHHN did not occur in Australia. It appears that 

the earlier report by Owens et al (1992) was overlooked.   

In October 2003, in the NACA QAAD report for October to December, Australia reported under the 

heading “Crustacean diseases”, the presence of IHHN in P. monodon broodstock originating from 

Queensland on the basis of a PCR assay. A comment against the listing of the disease identified that 

none of the 126 prawns tested showed clinical signs or histological lesions of IHHN virus infection 

and that on sequence analysis, there was a high identity with the Madagascar strain of IHHN virus.   

Subsequently, up until 2008, IHHN was listed as a “Crustacean disease” occurring in Australia, 

reported principally in P. monodon, but also on one occasion in P. japonicus, with comments against 

the listings referring to the presence of IHHN virus in the absence of clinical disease or pathology.  

After 2008, although the QAAD reports continued to identify that IHHN virus was known to have 

occurred previously in Queensland and the Northern Territory, no further comment was presented 
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relating to the absence of disease: No disease occurrences are described, however, and no reference 

is made in the QAAD reports to advice received by OIE that infectious strains of IHHN viral genome 

have been identified in Australian P. monodon, as described by Saksmerprome et al (2010). 

As far as can be ascertained, it appears that two different genomic sequences are recognised in 

Australian P. monodon that share homology with IHHN virus. 

1. A genomic sequence identified as Type 3A by OIE, a DNA sequence integrated into the genome of 

P. monodon, present in a high proportion of P. monodon in Australia (>80%), and showing a high 

degree of homology with genomic sequences from Madagascar (OIE 2016a).  

2. Sequences apparently not integrated into the P. monodon genome (the non-Type 3A sequence) 

that show a high degree of homology with sequences from known strains of IHHN virus and lesser 

homology with the Type 3a sequence discussed above. The description of the non-Type 3A genomic 

sequence was based on Australian P. monodon shipped to a Thailand laboratory (Saksmerprome et 

al 2010). OIE announced on 11 July 2008, presumably on the advice of the Australian Government, 

positive test results for the infectious type of IHHN virus in P. monodon from two sites in Northern 

Queensland: Proserpine with 3% of samples positive in April 2008 and Cardwell with 5% of samples 

positive in March 2008 (Saksmerprome et al 2010). This status appears to have been retained to the 

present without modification as OIE (2016a) states “Infectious IHHNV was detected for the first time 

in farmed prawns in Australia in 2008”.  

No meaningful transmission studies can be identified to verify if Australia does in fact have a 

genomic sequence in P. monodon capable of producing infectious virus particles that may cause 

disease in that species or be transferred to other prawns resulting in IHHN disease. The only 

reference to transmission studies with an “Australian strain of IHHNV” appears to be those of Tang 

and Lightner (2006) who challenged SPF P. monodon with extracts of prawns containing a viral 

sequence with negative results, noting that, in the absence of complete infective viral particles, 

transmission of disease would be unlikely.  

Geographic distribution, host range and prevalence in Australia 

IHHNV has been recorded in P. monodon, F. merguiensis, M. ensis and in P. monodon x P. esculentus 

hybrids from Queensland waters (Owens et al 1992; Krabsetsve et al 2004; Owens and Hall-

Mendelin 1989). More recently, Cowley et al (2015) demonstrated that IHHNV was present in P. 

monodon from the Gulf of Carpentaria and from northeast Queensland.  

Cowley et al (2015) also reported that IHHNV was detected in 4/136 (3%) P. monodon originating 

from Joseph Bonaparte Gulf and introduced into a Queensland hatchery prior to sampling and 
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testing, raising the possibility that IHHNV was present in populations of P. monodon in Joseph 

Bonaparte Gulf.  

Thus, at this point in time, it is not possible to state with any certainty if P. monodon populations in 

Joseph Bonaparte Gulf are infected with IHHNV. It is possible, though. 

Detection methods  

Apart from the clinical disease described by Owens et al (1992), the majority of reports of IHHNV in 

Australian have been based on PCR assay (Krabsetsve et al 2004). The presence of Cowdry Type A 

inclusions consistent with IHHNV have also been reported in F. merguiensis, P. monodon, and 

possibly M. ensis from north Queensland (Owens and Hall-Mendelin 1989).  

More recently, PCR assays were used by Cowley et al (2015) to detect IHHNV in which the assay was 

designed to only detect IHHNV and not the non-infectious IHHNV-like homologues integrated in the 

genome of a high percentage of Australian P. monodon. 

Stability of disease agent  

No specific data can be identified, however, IHHNV is believed to be the most stable virus of the 

known penaeid shrimp viruses (OIE 2016a). 

Transmission  

IHHNV is transmitted vertically in P. vannamei (Dhar et al 2014). Eggs of infected females show poor 

development and nauplii produced from infected broodstock show IHHNV (Dhar et al 2014). 

Horizontal transmission occurs through cannibalising of moribund or dead shrimp or through 

contaminated water (Dhar et al 2014). 

Although no information can be identified describing the modes of transmission of the Australian 

IHHN genomic sequences, given the prevalence of IHHNV in P. monodon at least, and given an 

absence of disease, it can be assumed that transmission may well be vertical.  

Mourilyan Virus (MoV) 

Background and pathogenic significance  

MoV may cause generalised infection with the development of spheroids in the lymphoid organ and 

gill in advanced cases. Necrotic debris and vacuolation in spheroids increase in relation to severity of 

infection (OIE 2007b). In severe infections, ectopic spheroids may also be detected in gill and in 

connective tissue associated with various cephalothorax organs (OIE 2007b).  

MoV in healthy P. monodon and M. japonicus was restricted mainly to spheroids in the lymphoid 

organ, implying that it can exist as a subclinical infection in both species (Cowley et al 2005). MoV 

has been associated with mid-crop mortality syndrome in P. monodon (Oanh et al 2011; OIE 2007b) 
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and has been associated with idiopathic mortalities and poor survival in M. japonicus (OIE 2007b, 

Cowley et al 2005). 

Histopathological changes of epineurial hyperplasia and thickening of the midgut basement 

membrane resembling those described in gut and nerve syndrome (GNS) reported by Lightner et al 

(1984) in P. japonicus were variably present in P. monodon exhibiting MOV in nerve, muscle and 

mid-gut tissues (Cowley et al 2005). A causal association between MOV and GNS could not be 

established.  

Geographic distribution, host range and prevalence in Australia 

MOV was first identified in 1996 in diseased P. monodon from a farm near the township of 

Mourilyan in northern Queensland (Cowley et al 2005) Subsequently, MoV has been demonstrated 

in progeny of farmed M. japonicus produced from wild M. japonicus from Mackay Harbour (Cowley 

et al 2005a). Sellars et al (2006) described MOV in mature M. japonicus from the Logan River area, 

southern Queensland. MOV is now considered endemic along the east coast of Queensland and is 

present at low levels in Gulf of Carpentaria (Cowley et al 2009).  

Cowley et al (2015) reported that MOV was detected in 3% of 150 P. monodon originating from 

Joseph Bonaparte Gulf and introduced into Queensland hatcheries prior to sampling and testing, 

raising the possibility that MOV is present in populations of P. monodon in Joseph Bonaparte Gulf.  

Thus, at this point in time, it is not possible to state with any certainty if P. monodon populations in 

Joseph Bonaparte Gulf are infected with IHHNV.  It is possible, though. 

Detection methods  

Cowley et al (2005) described an RT-nested PCR test that can reliably detect between 2 and 6 copies 

of a synthetic MOV.  More recently, TaqMan RT-qPCR assays were used by Cowley et al (2015) to 

detect MOV in broodstock P. monodon from samples of gill/pleopod. 

Stability of disease agent  

No specific data can be identified. 

Transmission  

Horizontal transmission is likely via ingestion of infected tissue (OIE 2007b), however, vertical 

transmission not reported but cannot be excluded (OIE 2007b). 

Spawner-isolated mortality virus (SMV) 

Background and pathogenic significance  

Spawner-isolated mortality virus is described as a cause of epizootic mortalities with lethargy, failure 

to feed redness of the carapace and pleiopods in infected spawners of P. monodon (Fraser and 
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Owens 1996), with widespread degenerative changes in organs and tissues. SMV has been 

associated with mid-crop mortality syndrome (Owens et al 1998, 2003) which caused significant 

mortalities among cultured juveniles and sub-adults of P. monodon cultured in Australia from 1994 

to 1996.  

Geographic distribution, host range and prevalence in Australia 

Spawner-isolated mortality virus (SMV) was initially reported in association with epizootic 

mortalities in captive P. monodon (Fraser and Owens 1996) and was subsequently identified in both 

P. monodon and F. merguiensis spawners (Owens et al 2003) from Queensland.  More recently, the 

virus was reported at a low prevalence in P. monodon from northeast Queensland but not from the 

Gulf of Carpentaria (Cowley et al 2015). 

Cowley et al (2015) also reported that SMV was detected in DNA samples of P. monodon originating 

from Joseph Bonaparte Gulf and introduced into two Queensland hatcheries prior to sampling and 

testing, raising the possibility that SMV was present in populations of P. monodon in Joseph 

Bonaparte Gulf.  

Thus, at this point in time, it is not possible to state with any certainty if P. monodon populations in 

Joseph Bonaparte Gulf are infected with SMV.  It is possible, though. 

Detection methods  

PCR assays were used by Cowley et al (2015) to detect SMV in samples of gill/pleopod from 

broodstock P. monodon. 

Stability of disease agent  

No specific data can be identified  

Transmission  

SMV was readily transmitted to experimental P. monodon by inoculation (Fraser and Owens 1996). 

Evidence for vertical transmission exists as the virus is found in gonads (Owens et al 2003) but the 

virus is present in faeces and transmission may be via faecal contamination. Infection is reported 

early after stocking or in first week implicating hatcheries as source of infection (Owens et al 2003). 

Vibrio spp (V. harveyi, V. damsela, V. alginolyticus 

Background and pathogenic significance  

Bacteria belonging to the family Vibrionaceae are ubiquitous and are commonly isolated from 

clinically normal individuals as well as in association with specific disease syndromes. Infections are 

commonly reported in larval or juvenile prawns and are associated with septicaemia and mortalities.  
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Geographic distribution, host range and prevalence in Australia 

Vibrio alginolyticus was reported from moribund post-larval P. esculentus from the NW coast by 

Jones (2003) and was identified as a putative cause of “white pleura disease” in unspecified wild-

harvested prawns from the NE coast by Owens et al (1988). 

Vibrio damsela was reported as a cause of disease in larval, hatchery-reared P. monodon in north 

Queensland by Owens and Hall-Mendelin (1989). 

Vibrio harveyi was also reported as a cause of disease in larval, hatchery-reared P. monodon in north 

Queensland by Owens and Hall-Mendelin (1989). The organism was also associated with disease in 

broodstock P. esculentus from the NE coast by Owens et al (1992). 

Vibrio spp. are reported as a cause of low-grade disease in larval, hatchery-reared P. monodon in 

north Queensland by Owens and Hall-Mendelin (1989). Vibrio spp. have also been reported  from 

moribund post-larval P. esculentus  from the NW coast by Jones (2003). 

Vibriosis is reported in wild harvested P. monodon following capture from the Northern Territory (K. 

Dyrting pers comm.). Vibrio-like bacteria were reported by Paynter and Lester (1987) in diseased 

laral M. plebejus from Northern NSW. 

Detection methods  

Bacterial culture is the usual method of detection. 

Stability of disease agent  

No specific data can be identified. 

Transmission  

Vibrio spp are readily transmitted horizontally. 

Vibrio parahaemolyticus (P. monodon mortality syndrome)  

Background and pathogenic significance  

An acute disease characterised by hepatopancreatic necrosis and known as P. monodon mortality 

syndrome (PMMS) has recently been reported (OIE 2016b). At this time, it is believed that the 

disease is caused by infection with a toxigenic member of the Vibrio harveyi clade, i.e., V. 

parahaemolyticus.   

Geographic distribution, host range and prevalence in Australia 

The disease is associated with on-going mortalities in farmed P. monodon from two localities in 

Queensland, Cardwell and Bundaberg.  
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Transmission  

Vibrio spp are readily transmitted horizontally. 

Lagenidium sp. 

Background and pathogenic significance  

Lagenidium sp. has been associated with egg and larval mycoses of P. monodon and M. plebejus 

(Owens and Hall-Mendelin 1990; Paynter and Lester 1987, 1988). Owens and Hall-Mendelin (1990) 

described the presence of aseptate, highly branching hyphae that failed to elicit a cellular host 

response and which destroyed eggs.  

Geographic distribution, host range and prevalence in Australia 

Lagenidium sp. was reported in farmed broodstock and larval P. monodon from the northeast coast 

(Owens and Hall-Mendelin 1990) and in eggs and larvae of M. plebejus from NSW (Paynter and 

Lester 1987). 

Detection methods  

Culture and microscopic examination are usual methods of detection. 

Stability of disease agent  

No specific data can be identified . 

Transmission  

Lagenidium is considered to be transmitted horizontally. 
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