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Executive Summary
White spot syndrome virus (WSSV) was detected in wild caught broodstock black tiger prawns (Penaeus
monodon) held in a prawn hatchery at Yamba on the Clarence River in Northern NSW in August 2022.
WSSV was exotic to Australia and previously had not been reported from NSW, although it has become
established in SE QLD within the Moreton Bay White Spot Disease Biosecurity Control Zone, around 200
km to the north of Yamba.
The objective of this project was to establish the circumstances surrounding the incursion and eradication
of WSSV at the affected farm, and interview prawn farmers at all three prawn farms at Yamba to document
the biosecurity upgrades that have been subsequently planned or already implemented to reduce the risk
of future WSSV incursions.
The incursion involved detection of WSSV in P. monodon (n = c. 200) originally collected by trawlers
offshore from the mouth of the Clarence River in late July and early August 2022. These prawns endured
a stressful capture process before being held in quarantine at Farm A for several weeks prior to being
tested for pathogens using the Genics Shrimp MultiPath testing procedure. Results obtained on 18 August
2022 found 8 out of 10 pools of pleopods (80%) from Yamba P. monodon tested positive for medium to
high level WSSV infections. Furthermore, an additional 4 out of 54 pools (7.4%) of pleopods of P. monodon
broodstock from the NT which were held in a different tank in the same broodstock quarantine room also
tested positive for low levels of WSSV. Retesting of samples by the NSW Elizabeth Macarthur Agricultural
Institute on 21 August and CSIRO's Australian Centre for Disease Preparedness (ACDP) on 23 August 2022
confirmed the positive results. All prawn food samples tested negative.
This detection of WSSV represents a ‘best case” scenario because the WSSV was isolated during routine
testing of broodstock prawns held in quarantine, allowing successful eradication and disposal of all
exposed prawns by 23 August 2022. Subsequent decontamination of all WSSV exposed equipment allowed
the NSW DPI Biosecurity Direction on the affected farm to be revoked after 19 days on 7 September 2022.
The WSSV positive results from the NSW sourced broodstock were unexpected, but consistent with a
disease outbreak in their quarantine holding tank following a stressful capture process, resulting in
moderate mortalities (n= 30-50, c. 15-25%) in these prawns. In contrast, the results from the NT
broodstock were anomalous, given their excellent health and the lack of detection of WSSV in several
thousand other broodstock P. monodon sampled from the NT during routine disease screening during the
2022-23 growing pre-season. Hence the WSSV detections in the NT broodstock prawns appear most likely
due to cross contamination of animals, water, or equipment within the quarantine room.
Interviews with farmers at all three prawn farms at Yamba revealed that biosecurity will be increased for
the 2022-23 growing season. Biosecurity upgrades include treatment of intake water, storage and
recirculation of water, reduced stocking densities, reduced water exchange and increased surveillance.
Quarantine infrastructure in the hatchery at Farm A should also be improved to reduce risk of cross
contamination between broodstock tanks. One farm did not have a written biosecurity plan, but this is
being developed at the time of publication. For all farms, erection of permanent perimeter fencing is
recommended to prevent unauthorised access in order to reduce sabotage risk.
This incursion suggests that caution is required, as absence of WSSV in wild prawn populations near Yamba
cannot be presumed based on the limited surveillance data currently available. To increase confidence of
WSSV absence in the region, additional targeted active surveillance of wild crustacean populations both
within the Clarence River and offshore from its river mouth is required. Surveillance should preferably be
undertaken during the late Summer /early Autumn period (March-May 2023), as this is the time of year
when WSSV infections are most prevalent in wild crustaceans in Moreton Bay.
Keywords
White Spot Disease, WSSV, NSW, Yamba, Penaeus, Metapenaeus, Biosecurity
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1. Introduction
White spot disease (WSD) is an internationally notifiable disease of crustaceans caused by White Spot
Syndrome Virus (WSSV), a double-stranded DNA virus of the genus Whispovirus within the Family
Nimaviridae that emerged from China in the early 1990’s (Lightner 2003). WSD causes devastating
epizootics (up to 100% mortality within 3-10 days) on prawn farms throughout Asia, the Americas, and
the Middle East, with many affected prawns displaying characteristic white spots on the carapace
(Lightner 2003; WOAH 2021). WSSV infects a wide range of decapod crustaceans (Bateman et al. 2012;
Desrina et al. 2022) and is exotic to Australia, but international trade in crustacean commodities has
resulted in several incursions. The first WSSV incursion into Australia involved its detection in
broodstock prawns (Penaeus monodon) and mud crabs (Scylla serrata) at an aquaculture hatchery in
Darwin Harbour in December 2000 after they were fed frozen prawns imported from Indonesia (East
et al. 2004; Scott-Orr et al. 2017). In that case, wild mud crabs and prawns adjacent to the hatchery
outlet were transiently infected with WSSV, but subsequent testing indicated the virus did not become
established (East et al. 2004, 2005; DAWE 2020).
A second WSSV incursion was reported in black tiger prawns (Penaeus monodon) cultured on a prawn
farm taking water from the Logan River, in Moreton Bay, SE QLD on 22rd November 2016, with the
WSD outbreak confirmed by the Australian Centre for Disease Preparedness (ACDP), Australian Fish
Diseases Laboratory on 1 December 2016 (Diggles 2017, 2020a; Scott-Orr et al. 2017; Moody et al.
2022). The exotic virus proved to be highly contagious for cultured P. monodon and despite attempts
at containment and eradication, over the next 3 months the disease spread downriver to infect all 6
operational prawn farms in the area by February 2017 (Diggles 2017, 2020a). Delimiting surveillance
undertaken by Biosecurity Queensland in March 2017 also detected WSSV in wild commercially caught
prawns (greasyback prawns Metapenaeus bennettae, brown tiger prawns Penaeus esculentus, banana
prawns Penaeus merguiensis) and crabs (mud crabs Scylla serrata, mangrove crab Thalamita crenata)
in the Logan River and/or north-western parts of Moreton Bay (over 70 km north of the Logan River),
but only in the late summer or early autumn months (Biosecurity Queensland 2017, 2020). By 2020 it
appeared that WSSV was established and firmly embedded within the lower trophic levels of aquatic
food chains in Moreton Bay, and was even causing mortality in wild prawns (Diggles 2020b). Outbreaks
of WSD remain a risk for prawn farms along the Logan River, with major risk factors appearing to
include intake of water from the Logan River after significant rainfall events (Diggles 2020b).
Genetic analysis suggests that the WSSV strains found in Moreton Bay have relatively small “shrunken”
genomes typical of more recent WSSV strains isolated from China (Oakey and Smith 2018; Kawato et
al. 2019; Oakey et al. 2019). This, together with the historical absence of WSD on prawn farms along
the Logan River, suggests a recent introduction of WSSV into the Moreton Bay region sometime prior
to November 2016 (Diggles 2017, 2020b; Oakey et al. 2019). Because over a quarter of Australian
recreational fishers use uncooked imported prawns from supermarkets as bait (Kantar Public 2019),
and large quantities of WSSV infected imported prawns were available for sale to the public in 201516 after a massive biosecurity breakdown at the international border (Scott-Orr et al. 2017), the most
likely pathway for introduction of WSSV into Moreton Bay is through substantial usage of imported
frozen uncooked WSSV positive prawns as bait or burley by recreational fishers (Durand et al. 2000,
2003; Hasson et al. 2006; Diggles 2017, 2020a, 2020b).
National disease surveillance surveys of wild prawn populations in many parts of Australia have found
no evidence of WSSV in any other locations besides Moreton Bay. However, in August 2022 WSSV was
detected in wild caught Penaeus monodon broodstock held in a prawn farm hatchery quarantine room
in Yamba, on the NSW north coast (Figure 1). This report was prepared to examine the circumstances
surrounding the WSSV incursion at Yamba, and to document the biosecurity upgrades that have been
subsequently planned or already implemented by prawn farms at Yamba to reduce their risk of future
WSSV incursions.
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Figure 1: Map showing the location of Yamba in northern NSW, c. 200 km south of the White Spot
Biosecurity Area in Moreton Bay, SE Queensland.
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2. Objectives
This project was initiated to establish the circumstances surrounding the WSSV incursion into the
affected prawn hatchery at Yamba in August 2022, and interview prawn farmers at all three
operational prawn farms in the region to document the biosecurity upgrades that have been
subsequently planned or already implemented to reduce the risk of future WSSV incursions.
The three main project objectives were therefore as follows:
1.

Interview prawn farmers at the affected farm at Yamba to provide a timetable of events
leading up to the detection of WSSV in broodstock P. monodon in the hatchery in August
2022, including details of the subsequent eradication process;

2.

Interview prawn farmers at all three operational prawn farms in the region to document the
biosecurity upgrades that have been subsequently planned or already implemented to
reduce the risk of future WSSV incursions during the 2022-23 growing season; and

3.

Develop a report which summarises the circumstances surrounding the WSSV incursion and
outlines the on-farm biosecurity upgrades that have been implemented to improve prawn
farm biosecurity at Yamba to reduce the risk of WSSV incursions in northern NSW prawn
farms in the future.
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3. Methods
Upon request from the APFA and FRDC, and after obtaining permissions from prawn farmers at Yamba,
Dr Ben Diggles visited all three operational prawn farms at Yamba on the 8th and 9th of September 2022
(Figure 2). The visit was structured to ensure that unaffected prawn farms (Farms B and C) were visited
first, prior to visiting the WSSV affected prawn farm (Farm A).
Upon arriving at each farm, the farm owner and/or manager and veterinarian was interviewed to
obtain information on how the farm operates and the existing biosecurity planning processes already
in place. Any planned changes or upgrades to on-farm biosecurity practices for the 2022-23 growing
season following the WSSV incursion were then discussed, and a tour of each farm was undertaken to
ascertain its layout. In the case of Farm A, an inspection of the hatchery building where the WSSV
incursion took place was also undertaken.

Figure 2. Map showing the locations (red pins) of the 3 prawn farms at Yamba in northern NSW. The Yamba
region is c. 200 km south of the White Spot Biosecurity Area in Moreton Bay, SE Queensland. All three farms
are no more than 7 km apart “as the crow flies”, and are hydrodynamically connected via local waterways
which are used as a source of intake water, and for disposal of effluent water.
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4. Results
4.1 WSSV Incursion at Farm A -Incident Report
Interviews with the owner, farm manager and farm veterinarian at Farm A on the afternoon of Friday
9 September 2022 revealed details about the events leading up to and during the detection and
eradication of White Spot Syndrome Virus (WSSV) in broodstock black tiger prawns (Penaeus
monodon) in their broodstock quarantine room. This information is presented in Table 1.
Table 1. Chronology of events leading up to the detection of WSSV in broodstock P. monodon at Farm
A, including details of the subsequent eradication process.
Date

Event

July 2022

Three batches of wild-caught black tiger prawn (Penaeus monodon) broodstock
captured by trawlers operating out of Yamba offshore from the mouth of the Clarence
River and transported into broodstock quarantine room at Farm A. Many broodstock
in poor condition after being exposed to rough seas and low water temperatures while
being held in small uninsulated containers on the trawler deck.

Tues 2 Aug 2022

Farm A veterinarian was present during arrival of the last of 4 batches of wild-caught
black tiger prawn (Penaeus monodon) broodstock (n = c. 200 in total) captured by
trawlers operating out of Yamba offshore from the mouth of the Clarence River and
placed into tank 6 in broodstock quarantine room. Each batch of broodstock is treated
as per the Farm A Biosecurity Plan prior to entering the broodstock quarantine room
(50 mg/L formalin bath followed by iodine dip (10 mg/L for 30 seconds)). All intake
water into the broodstock quarantine room is chlorinated 30 mg/L >24 hrs), then
filtered (1µm) and disinfected (ozone), and held in enclosed storage tanks before
further filtration (1 µm) and UV disinfection before entering the broodstock holding
tanks. All wastewater from the broodstock quarantine room is retained in the hatchery
effluent treatment pond, where it is treated with a minimum of 30mg/L active chlorine
for at least 24 hours and then the chlorine allowed to dissipate prior to any release into
the environment.

3-8 Aug 2022

Yamba caught broodstock acclimated to quarantine tanks, fed extruded feed, and
frozen polychaete worms, NZ mussels and squid. Some mortalities (n = 30) occur and
these are placed in the quarantine freezer for later disposal.

Tues 9 Aug 2022

120 pairs of wild-caught Penaeus monodon broodstock received from the NT via air
and road transport in good condition and placed into tanks 3 and 4 in broodstock
quarantine room.

10-11 Aug 2022

All P. monodon broodstock from Yamba and NT eye tagged and pleopods clipped and
pooled (n = 5 prawns per pool) for diagnostic screening (Genics Shrimp MultiPath) as
per NSW DPI Broodstock Translocation Health Protocol requirements 1. After
sampling NT broodstock replaced into tanks 3 and 4, while Yamba broodstock replaced
into tank 6. All samples sent to Genics for testing by Toll courier.

Mon 15 Aug 2022

Genics receive samples for Shrimp MultiPath testing.

1

https://www.dpi.nsw.gov.au/fishing/aquatic-biosecurity/aquaculture/2021-health-protocol-for-thetranslocation-of-prawn-~-larvae-for-stocking-into-nsw-prawn-farms
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Wed 17 Aug 2022

Trickling mortalities (n = 2-3 per day) still being observed in Yamba broodstock in
tank 6.

Thurs 18 Aug 2022
AM

Wild-caught Penaeus monodon broodstock (n = c. 200 in total) captured by trawlers
out of Cairns (North QLD broodstock) arrive into hatchery quarantine after air and road
transport . They are in good condition and are placed in quarantine tanks 1 and 2.
Broodstock tank 5 was never used as it had a leak.

Thurs 18 Aug 2022
PM

WSSV positive results communicated by Genics to NSW DPI late in day. Three ‘high’
WSSV and five ‘medium' WSSV positive results for Yamba broodstock out of 10 pools
(80% pool prevalence). Also four ‘low’ WSSV positive results for NT broodstock held
in tank 4 (4 out of 54 pools, 7.4% pool prevalence).

Fri 19 Aug 2022

Farm A informed of the detection of WSSV by NSW DPI. NSW DPI field officers visit
Farm A and collect samples of frozen dead prawns as well as more samples from live
prawns for retesting by NSW DPI diagnostic lab (EMAI) and Australian Fish Diseases
Laboratory (AFDL) at the Australian Centre for Disease Preparedness (ACDP).

Sun 21 Aug 2022

EMAI testing confirms WSSV in samples taken from tanks 4 and 6. Farm A notified
of confirmation and all operations in broodstock quarantine room ceased as of 2 pm.
160 L of 12% chlorine applied to hatchery effluent treatment pond (>30 mg/L) and
aeration applied via paddlewheel to distribute chlorine around pond.

Mon 22 Aug 2022

Trickling mortalities (n = 2-3 per day) still being observed in Yamba broodstock in
tank 6. Effluent pond rechlorinated to maintain >30 mg/L active chlorine. Still waiting
for NSW DPI officers to attend to oversee destruction and eradication process. Samples
arrive at ACDP AFDL later in the day to begin process of confirmatory retesting of
samples originally tested by Genics and EMAI.

Tues 23 Aug 2022

AFDL confirm WSSV infection. Two NSW DPI fisheries officers and a DPI
veterinarian arrive at Farm A and begin eradication process. Additional samples
(including polychaetes and extruded feed) and other data also collected for diagnostic
purposes. All broodstock in the quarantine room (remaining prawns from Yamba, all
prawns from NT and North QLD, total n = 378) were then destroyed by cooking in
boiling water for >5 minutes. Disposal was undertaken by double bagging the carcasses
in plastic bags before they were removed from the premises for burial in landfill,
consistent with guidelines outlined in the Aquavetplan WSSV Disease Strategy
Manual2, and the Aquavetplan Operational Procedures Manual - Disposal3.
Every 5000 L broodstock tank was then decontaminated by adding 250 ml of 13%
hypochlorite (liquid chlorine) to the water and aerating. All other equipment in the
broodstock quarantine room then decontaminated using >200 mg/L chlorine for >24
hours, consistent with guidelines outlined in the Aquavetplan WSSV Disease Strategy
Manual, and the Aquavetplan Operational Procedures Manual - Decontamination4.

Wed 24 Aug 2022

AFDL diagnostic results reported to World Organisation for Animal Health (WOAH)
and listed in the World Animal Health Information System (WAHIS) as a first
occurrence of WSSV in a new zone or compartment within Australia. Manager of
Farm A added an additional 200 L of 13% liquid chlorine to hatchery effluent treatment
pond to maintain >30 mg/L active chlorine. Aeration applied via paddlewheel to

2

https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/animalplant/aquatic/aquavetplan/white-spot.pdf
3
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/animalplant/aquatic/aquavetplan/disposal-manual.pdf
4
https://www.agriculture.gov.au/sites/default/files/sitecollectiondocuments/animalplant/aquatic/aquavetplan/decontamination-manual.pdf
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distribute chlorine around pond. Also added an additional 2.5L of 13% liquid chlorine
to broodstock tank 1 to maintain >60 mg/L active chlorine.
Thurs 25 Aug 2022

Manager of Farm A added an additional 2.5L of 13% liquid chlorine to broodstock
tanks 1, 2, 4 and 6 to maintain >60 mg/L active chlorine. Added 4 L of 13% liquid
chlorine to tank 3 as chlorine readings in that tank were lower. Additional 700 L of
13% liquid chlorine added to hatchery effluent treatment pond to maintain >30 mg/L
active chlorine.

Fri 26 Aug 2022

Manager of Farm A added an additional 3 L of 13% liquid chlorine to broodstock tanks
1, 2, 3, 4 and 6 to maintain >100 mg/L active chlorine. Added an additional 10kg of
granulated chlorine to the hatchery effluent treatment pond to maintain >30 mg/L
active chlorine. NSW DPI collect samples of fresh dead chilled P. monodon (n = 52)
caught from the Clarence River at the Maclean Fisherman's Co-op.

Mon 29th Aug
2022

Manager of Farm A added an additional 2 L of 13% liquid chlorine to broodstock tanks
1, 2, 3, 4 and 6 to maintain >100 mg/L active chlorine. Added an additional 400L of
13% liquid chlorine to the hatchery effluent treatment pond to maintain >30 mg/L
active chlorine.

Fri 2 Sept 2022

NSW DPI staff attend Farm A to supervise final steps of decontamination process
including scrubbing of all wall surfaces of tanks, internal walls of broodstock
quarantine room, freezers and fridges with 1200 mg/L chlorine. NSW DPI also collect
diagnostic samples from wild populations of prawns (n = 190 Metapenaeus spp.) inside
the Clarence River as well as outside the mouth of Clarence River (n = 180 P. monodon
and n = 190 Metapenaeus spp.).

Mon 5 Sept 2022

Manager of Farm A added an additional 1 L of 13% liquid chlorine to broodstock tanks
1, 2, 3, 4 and 6 to maintain >100 mg/L active chlorine, then released into effluent pond.
Also added an additional 500 L of 13% liquid chlorine to the hatchery effluent
treatment pond to maintain >30 mg/L active chlorine (subsequent testing confirms
actual chlorine concentration used in effluent pond is >100 mg/L for >7 days).

Wed 7 Sept 2022

South Australia enact border restrictions on the importation of prawn and polychaete
worm bait products from NSW. EMAI testing finds that all wildcatch prawn samples
examined (n = 612) are negative for WSSV by qPCR, as are all samples of prawn feed.
NSW DPI Biosecurity Direction over Farm A activities completed and revoked 19 days
after the WSSV infection was confirmed.

Thurs 8 Sept 2022

Dr Ben Diggles begins biosecurity upgrade interviews at Yamba prawn farms.

Fri 9 Sept 2022

NSW DPI publicly notifies that surveillance testing of wild prawn stocks did not detect
WSSV in local estuary and offshore prawns, declaring "This surveillance reaffirms
NSW as free from White Spot in wild prawn populations." They also note that
"preliminary genetic analysis using whole genome sequencing undertaken by ACDP
indicates that the White Spot that was detected in northern NSW is highly different from
the White Spot detected in south-east Queensland between 2016 and 2020 and is likely
to be of a separate origin."
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4.1.1 Comments on the WSSV incursion at Farm A
The detection and subsequent eradication of WSSV in black tiger prawns (Penaeus monodon) held in
the broodstock quarantine room at Farm A was the first confirmed record of WSD in NSW. WSSV is an
internationally notifiable disease of crustaceans that was considered exotic to Australia prior to 20165.
However, due to biosecurity breakdowns at the international border 6 (Scott-Orr et al. 2017), WSSV has
become established in SE QLD within the Moreton Bay White Spot Disease Biosecurity Control Zone,
around 200 km north of Yamba7 (Biosecurity QLD 2020; Diggles 2020b, Figure 1). Until this incident,
WSSV had never previously been reported from NSW. Fortunately, this incident was an example of a
“best case” detection of WSSV in a new region, as it occurred in an enclosed broodstock quarantine
room of a hatchery building on Farm A under circumstances where high levels of control were being
exerted on intake water, effluent water, and the holding tanks themselves. The infection was detected
during routine disease surveillance for broodstock as part of NSW DPI Broodstock Translocation Health
Protocol requirements, and prompt destruction, disposal and decontamination was subsequently
applied as described in the relevant Aquavetplan documents (Department of Agriculture 2013; DAFF
2022; DAWE 2022). Hence, there is a very high likelihood of effective eradication of WSSV from the
farm, although regular follow-up surveillance testing will be required over the next 2 years to confirm
this to fulfil international requirements for freedom from WSSV within the farm compartment.
Further evidence of this ‘best case” scenario relates to the fact that the WSSV was isolated from
broodstock prawns held in a quarantine room, and the ponds on the farm were completely empty at
the time of the incursion (Figure 3). The only exception to this was 2 high density polyethylene (HDPE)
lined water supply ponds which hold sanitised seawater used for broodstock quarantine and hatchery
activities (Figure 4). The water in these ponds contained no production animals and biosecurity
protocols at Farm A require it is firstly treated with 30 mg/L chlorine for > 24 hrs, then aerated until
negative chlorine test results are achieved in the water supply pond. Then prior to use in the
broodstock quarantine room or in the hatchery, the water is pumped through a sand filter, 5 micron
cartridge filter, 1 micron cartridge filter, then ozonated and then stored in 20,000 L or 30,000 L closed
top poly tanks (150,000 L total storage capacity). The stored water is then pumped through 2 activated
carbon filters, then through another 1 micron cartridge filter, then through a UV treatment system
prior to delivery to broodstock holding tanks. Because of this high level of intake water treatment,
there is very high confidence that broodstock P. monodon at Farm A were not exposed to WSSV via
the water supply. Given that the available samples of prawn feed also tested negative for WSSV (NSW
DPI data), it also appears unlikely that the broodstock prawns were exposed to WSSV via their feed.
Farm A has operated under an effective biosecurity plan for several years. The Farm A Biosecurity Plan
was developed in March 2019 to fulfil the requirements of the farmers’ General Biosecurity Duty as
well as their farm licensing conditions under the NSW Biosecurity Act (2015). The Biosecurity Plan had
been updated several times since March 2019, most recently being updated and audited on 2 August
2022 through the NSW DPI Prawn Farm Biosecurity Audit/inspection process required under Sections
3 a) and 4 of the NSW DPI Broodstock Translocation Health Protocol.

5

https://www.agriculture.gov.au/sites/default/files/documents/field-guide-5th-edition.pdf
https://www.igb.gov.au/uncooked-prawn-imports-effectiveness-biosecurity-controls
7
http://digsfish.com/DigsFishreportWSSVvectors.pdf
6
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Figure 3. The growout ponds on Farm A were completely empty at the time of the WSSV incursion in the
broodstock prawns held in the quarantine room. The puddles of water in the bottom of this pond were from
overnight rain that fell less than 12 hours before this photo was taken.

Figure 4. The only seawater on site at Farm A during the time of the WSSV incursion was held in 2
HDPE lined water supply ponds containing chlorine sanitised seawater (30 mg/L chlorine for > 24 hrs).
The water in these ponds contains no production animals, and following additional filtration and
disinfection steps, it is only used in the broodstock quarantine and hatchery area.
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The biosecurity planning and procedures enacted by Farm A leading up to, during and following the
detection of WSSV in the broodstock quarantine room, mean that there is extremely high confidence
of effective eradication of WSSV from the farm. NSW DPI staff helped oversee destruction and disposal
of all broodstock prawns on the farm, and helped supervise Farm A staff to ensure effective
decontamination of all tanks and water, including water in the effluent pond. The effectiveness of
these prompt, comprehensive responses resulted in revocation of the Biosecurity Direction over Farm
A activities by NSW DPI on 7 September 2022, only 19 days after confirmation of the presence of WSSV
in the quarantine room.
While the original source of the WSSV incursion at Farm A cannot be absolutely verified with 100%
certainty, by a process of elimination the most likely source of entry of WSSV into the facility appears
via the wild caught P. monodon broodstock collected by trawlers operating out of Yamba offshore from
the mouth of the Clarence River. Many P. monodon broodstock collected off Yamba were reportedly
received in poor condition after being exposed to rough seas and low water temperatures while being
held in small uninsulated containers (Figure 5) on the trawler deck. These conditions would represent
a significant stress test (Corsin et al. 2001, 2003, 2005). Reports of mortalities (n = 30 between 3-8th
August 2022, and trickling mortalities over the subsequent 2 weeks) in the days following their
introduction into the quarantine tanks, together with the medium to high WSSV loads recorded in 80%
of sample pools, suggest that clinical WSD may have been occurring in tank 6 holding Yamba
broodstock.

Figure 5. Photo of one of the containers with the battery operated aerators used for live transport of
broodstock P. monodon collected by trawlers operating out of Yamba offshore from the mouth of the
Clarence River. The small size, and lack of insulation of the containers means the broodstock prawns were
likely exposed to a significant stress test prior to their introduction into quarantine.
Detection of low level WSSV in 4 of 54 pools (7.4%) of samples from broodstock from the NT is
suspicious, as these remained clinically healthy with no mortalities following transport and stress
testing. None of the many thousands of wild caught broodstock P. monodon taken from NT suppliers
over many years have ever been confirmed as positive for WSSV during routine disease surveillance,
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including those supplied to all other farms around Australia in the leadup to the 2022-23 growing
season (M. Sellars, Genics Pty Ltd., Pers. Comm., 10 Sept 2022). Hence, it appears the WSSV detection
in some pools of samples from NT broodstock prawns at Farm A are most likely due to cross
contamination of animals, water, or equipment due to them being held near the WSD affected Yamba
broodstock within the close confines of the same quarantine room (Figure 6).

Figure 6. Broodstock quarantine room at Farm A. Low level WSSV positive results recorded from 7.4%
(pooled prevalence) of NT sourced broodstock held on site may be due to cross contamination of samples,
water or equipment from holding NT broodstock near the WSD affected Yamba broodstock within the close
confines of the quarantine room.
Full genome sequencing reportedly found that the strains of WSSV isolated from both the Yamba and
NT broodstock were identical, but they differed significantly (c. only 94% sequence similarity, Ian Lyell,
Pers. Comm. 7 Sept 2022) from the strain identified in Moreton Bay, 200 km to the north. This genomic
evidence strongly suggests that this event was a separate WSSV incursion that is not due to southward
spread of WSSV from the Moreton Bay White Spot Disease Biosecurity Control Zone.
4.2 Biosecurity upgrades to be implemented at Farm A for the 2022-23 growing season
Interviews with the owner, manager and veterinarian of Farm A on the afternoon of Friday 9
September 2022 revealed the following information which is relevant to biosecurity planning on this
farm for the 2022-23 growing season:
1.

Farm A has operated under an effective biosecurity plan since March 2019. The biosecurity
plan was developed to fulfil the requirements of the farmers’ General Biosecurity Duty as well
as their farm licensing conditions under the NSW Biosecurity Act (2015). The Biosecurity Plan
was updated and audited on 2 August 2022 through the NSW DPI Prawn Farm Biosecurity
Audit/inspection process required under Sections 3 a) and 4 a) of the Health protocol for the
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translocation of prawn broodstock into NSW and production of post-larvae for stocking into
NSW prawn farms for the 2021 season8.
2.

In view of the now known non-negligible risk of exposure of the farm to WSSV from the
adjacent environment, staff at Farm A have undertaken, in consultation with their veterinarian,
to further revise and upgrade their biosecurity planning for the 2022-23 growing season. The
planned upgraded to biosecurity on the farm are summarised below:

3.

Treatment of hatchery water: No changes are planned to the treatment of water used for
broodstock quarantine and hatchery activities. The two HDPE lined water supply ponds hold
sanitised water which is firstly treated with 30 mg/L chlorine for > 24 hrs, then aerated until
negative chlorine test results are achieved in the water supply pond. Then for use in
broodstock quarantine area or in the hatchery, the water is pumped through a sand filter, 5
micron cartridge filter, 1 micron cartridge filter, then ozonated and then stored in 20,000 L or
30,000 L closed top poly tanks (150,000 L total storage capacity). The stored water is then
pumped through 2 activated carbon filters, then through another 1 micron cartridge filter, then
through a UV treatment system prior to delivery to broodstock holding tanks. Because of this
high level of intake water treatment, there is high level of confidence that broodstock P.
monodon at Farm A were not exposed to WSSV via the water supply during the August 2022
WSSV incursion.

4.

Treatment of growout water: Under “business as usual” conditions, water used to fill growout
ponds is only coarsely screened (350-500 micron shade cloth) to exclude fish. Hence, increased
biosecurity for the water supply used in growout ponds appears desirable in order to reduce
the risk of intake of potential WSSV vectors (planktonic arthropods, including larval
crustaceans) which may occur in the Clarence River. In the absence of availability on short
notice of adequately sized drum filters or ozonation of all intake water, Farm A proposes
chemical treatment of all intake water using 1 mg/L trichlorfon (0.5 mg/L active) as per the
conditions for treatment of incoming water prior to use which are detailed in Australian
Pesticides and Veterinary Medicines Authority (APVMA) Minor Use Permit Number PER91178 9.
This will be done by completely filling the intake canals and all growout ponds on the farm with
water from the Clarence River, then treating all water bodies with 1 mg/L trichlorfon (1 ml of
trichlorfon (Imtrade Tyranex, 50% active ingredient) per m3 of water, 10 L of trichlorfon per ha
of pond area and meter of water depth (1 ha at 1 m depth = 10,000 m3 = 10 ML of intake water).

5.

Storage and treatment of intake water: To ensure that all intake water entering Farm A is
appropriately treated and then decontaminated prior to entering production ponds (see point
5 above), the water flow into ponds 1-7 will be altered in order to use them for water storage
and treatment (Figure 7). Consequently, the water in ponds 1-7 will not contain any production
animals. After treatment, the treated water will then be moved into the central water supply
channel, to allow water exchange in growout ponds as required later in the growing cycle. The
choice of ponds 1-7 for water storage and treatment will provide further additional
improvements in biosecurity. This is because ponds 1-7, by virtue of the original design of their
intake water canals, are likely to be at higher risk of WSSV incursion compared to ponds
drawing intake water directly off the main inlet channel. For the rationale behind this
assessment, see the evidence of the spread of WSD on the Logan River prawn farms as
documented by Diggles (2017). Standard operating protocols for these revised pond filling and
water treatment activities have been incorporated into the updated biosecurity plan.

8

https://www.dpi.nsw.gov.au/fishing/aquatic-biosecurity/aquaculture/2021-health-protocol-for-the-translocationof-prawn-~-larvae-for-stocking-into-nsw-prawn-farms
9
https://permits.apvma.gov.au/PER91178.PDF
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Figure 7. Map of Farm A showing the direction of intake (blue) and effluent (red) water flows prior to the 2022-23 growing season. Biosecurity upgrades for the 202223 growing season will include 0.5 mg/L (active) trichlorfon treatment of all intake water and all filled ponds on site (ponds 1-23) prior to stocking with PL. Stocking
rates will be reduced by c. 40-50% to 20 PL/m2 to reduce water flow requirements and all top-up water from the Clarence River will be treated with 0.5 mg/L trichlorfon
to exclude WSSV vectors and stored in dedicated storage reservoirs (ponds 1-7) prior to use.
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6.

Once a minimum of 17 days has elapsed since water treatment, the remaining production
ponds (8-23) will be stocked with P. monodon post larvae (PL) that have been tested and
certified free from WSSV and other specified diseases as per the NSW DPI Health protocol for
the translocation of prawn broodstock into NSW and production of post-larvae for stocking into
NSW prawn farms for the 2021 season. The stocking density used for the 2022-23 growing
season will be reduced by c. 40-50% to 20 PL/m2 to reduce water flow requirements during the
later stages of growout.

7.

Entry of other potential WSSV vectors onto the farm (namely crabs) is known to be primarily
by crawling up effluent drains, so these are to be cleaned out of all crabs via chlorination prestocking and inspected on a regular basis during the growout period. Standard operating
protocols for crab control activities have been/will be incorporated into the updated
biosecurity plan.

8.

There is no settlement pond on this farm for growout, as one of first in industry approved, so
there is no legal requirement to create one, due to grandfathering of EPA approvals. Effluent
water from production ponds will therefore drain out into the Clarence River during the later
stages of the production cycle when prawns are approaching market size. However, in the case
of suspicion of any significant disease outbreak, there is capacity to stop effluent flow from
individual ponds, as well as from the effluent drains to river via flood gates. Standard operating
protocols for activities relating to cessation of effluent flow from individual ponds or the entire
farm while disease diagnosis is being performed have been incorporated into the updated
biosecurity plan.

9.

The farm will have trichlorfon available to terminate a WSSV infected pond if needed, as per
the conditions for eradication of production prawns which are detailed in Minor Use Permit
Number PER91178 (APVMA 2021). Standard operating protocols for activities relating to
eradication of prawn production ponds using trichlorfon have been incorporated into the
updated biosecurity plan.

.
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4.3 Biosecurity upgrades to be implemented at Farm B for the 2022-23 growing season
I conducted an interview with the manager of Farm B on Thursday 8 September 2022 at Farm B. We
discussed the detection and subsequent eradication of WSSV in P. monodon broodstock quarantine at
Farm A, which is around 1.7 km to the north-west (Figure 2). We then discussed earlier email
correspondence I had with the veterinarian of Farm B which summarised their plans to upgrade
biosecurity at the farm for the 2022-23 growing season. Following that, the manager of Farm B took
me around the farm showing me the various operational features of the 3 farm compartments that
make up the Farm B operation (Figures 8, 9). The farms were all filling with water (Figure 10), however
pond conditioning has not yet been undertaken, and no PL were on site. A hatchery building was
formerly on site, however this had been completely dismantled and removed at the time of my visit. I
was informed that the farm will receive PL from the company’s hatchery in Proserpine in north QLD,
and that ponds would be stocked with around 60 PL/m2.

Figure 8. Map of Farm B showing the direction of intake (blue) and effluent (red) water flows prior to
the 2022-23 growing season. Biosecurity upgrades for the 2022-23 growing season will include 0.5
mg/L (active) trichlorfon treatment of all intake water for all production ponds, and potentially
reductions in stocking densities of high WSSV risk ponds (ponds 7, 14, 21, 22, 27, 33, 36 and 39).
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Figure 9. The Farm B biosecurity plan disclosed how the farm is operated as 3 separate farm
compartments with their own equipment, water intakes and discharge points with intake and discharge
at different times.

Farm B has operated under a comprehensive biosecurity plan for several years. The Farm B biosecurity
plan was developed in 2019 to fulfil the requirements of the farmers’ General Biosecurity Duty as well
as their farm licensing conditions under the NSW Biosecurity Act (2015). The hard copy of the
biosecurity plan I observed at the time of my visit was dated 5 November 2019, however Farm B's
veterinarian has since advised me that the biosecurity plan has been updated on 16 September 2022,
as per the NSW DPI Prawn Farm Biosecurity Audit/inspection process required under Sections 3 a) and
4 of the NSW DPI Broodstock Translocation Health Protocol 10.

10

https://www.dpi.nsw.gov.au/fishing/aquatic-biosecurity/aquaculture/2021-health-protocol-for-thetranslocation-of-prawn-~-larvae-for-stocking-into-nsw-prawn-farms
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Figure 10. Farm B was in the process of pond filling at the time of my visit. All water on the farm will
be treated with trichlorfon (0.5 mg/L active) at least 17 days prior to stocking of PL at a rate of around
60 PL/m2. Operating at such high stocking densities requires significant paddlewheel aeration. Fully
automated centrally controlled feeders are also utilised.

The following information is relevant to biosecurity planning on Farm B for the 2022-23 growing
season:
1.

The farm has operated as three separate farm compartments under a comprehensive
biosecurity plan since November 2019. The Farm 3 Prawn Health Management Plan was
developed to fulfil the requirements of the farmers’ General Biosecurity Duty as well as their
farm licensing conditions under the NSW Biosecurity Act (2015). The Biosecurity Plan has been
updated as of 16 September 2022 through the NSW DPI Prawn Farm Biosecurity
Audit/inspection process required under Sections 3 a) and 4 a) of the Health protocol for the
translocation of prawn broodstock into NSW and production of post-larvae for stocking into
NSW prawn farms for the 2021 season.

2.

In view of the now known non-negligible risk of exposure of the farm to WSSV from the
adjacent environment, staff at Farm B have undertaken, in consultation with their veterinarian,
to revise and upgrade their biosecurity planning for the 2022-23 growing season as
summarised below:

3.

Treatment of growout water: Under normal conditions, water used to fill growout ponds is
only coarsely screened (350-500 micron shade cloth) to exclude fish. However, going forwards
Farm B plan to incorporate use of 120 micron filter socks on all water outlets into ponds.
Nevertheless, farm management recognise that further increased biosecurity for the water
supply used in growout ponds appears desirable in order to reduce the risk of intake of
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potential WSSV vectors (planktonic arthropods, including larval crustaceans) which may occur
in the Clarence River.

11

4.

Electrical engineers have indicated that appropriate electrical infrastructure is available to
install drum filters, disc filters and ozonation at Farm B, and quotes for their procurement are
currently being sought. However, in the absence of availability on short notice of adequately
sized drum filters or ozone units sized to treat all intake water, Farm B proposes use of chemical
treatment of all intake water using 1 mg/L trichlorfon (0.5 mg/L active) as per the conditions
for treatment of incoming water prior to use which are detailed in APVMA Minor Use Permit
Number PER9117811. This will be done by completely filling the intake canals and all growout
ponds on the farm with water from the Clarence River, then treating all water bodies with 1
mg/L trichlorfon (1 ml of trichlorfon (Imtrade Tyranex, 50% active ingredient) per m3 of water,
10 L of trichlorfon per ha of pond area and meter of water depth (1 ha at 1 m depth = 10,000
m3 = 10 ML of intake water). Standard operating protocols for these revised pond filling and
water treatment activities have been incorporated into the updated Biosecurity Plan.

5.

My site inspection found that several ponds in each of the 3 farm compartments (ponds 7, 14,
21, 22, 27, 33, 36 and 39), by virtue of their location in relation to their respective intake water
canals (Figure 8), are likely to be at higher risk of WSSV incursion compared to ponds drawing
intake water off the middle of the inlet channels. For the rationale behind this assessment, see
the evidence of the spread of WSD on the Logan River prawn farms as documented by Diggles
(2017). It appears prudent, therefore, that Farm B undertakes further risk reduction in these
particular ponds, including consideration of lowering stocking density, or (especially if drum
filters and ozonation cannot be procured in time before additional water intake is needed later
in the production cycle) perhaps even not stocking prawns into some or all of these ponds, but
instead using them for water storage.

6.

Once a minimum of 17 days has elapsed since water treatment, production ponds will be
stocked with P. monodon post larvae (PL) that have been tested and certified free from WSSV
and other specified diseases as per the NSW DPI Health protocol for the translocation of prawn
broodstock into NSW and production of post-larvae for stocking into NSW prawn farms for the
2021 season. The stocking density used for the 2022-23 growing season will be unchanged at
60 PL/m2 .

7.

Entry of other potential WSSV vectors onto the farm (namely crabs) is known to be primarily
by crawling up effluent drains. All effluent drains are to be cleaned out prior to farm stocking
and inspected on a regular basis during the growout period. Standard operating protocols for
crab control activities will be incorporated into the updated Biosecurity Plan.

8.

In the case of suspicion of any significant disease outbreak, there is capacity to stop effluent
flow from individual ponds, as well as from the effluent drains to river via flood gates. Standard
operating protocols for activities relating to cessation of effluent flow from individual ponds or
the entire farm while disease diagnosis is being performed will be incorporated into the
updated Biosecurity Plan.

9.

Farm B will have trichlorfon available to terminate a WSSV infected pond if needed, as per the
conditions for eradication of production prawns which are detailed in Minor Use Permit
Number PER91178 (APVMA 2021). Standard operating protocols for activities relating to
eradication of prawn production ponds using trichlorfon will be incorporated into the updated
Biosecurity Plan.

https://permits.apvma.gov.au/PER91178.PDF
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4.4 Biosecurity upgrades to be implemented at Farm C for the 2022-23 growing season
Veterinarian Matt Landos and I conducted an interview with the manager of Farm C on the morning of
Friday 9 September 2022 at Farm C. We firstly discussed the detection and subsequent eradication of
WSSV in P. monodon broodstock quarantine at the nearby Farm A which is located around 7 km to the
north (Figure 2).
We then discussed how Farm C fared in the previous 2021-22 growing season, which was interrupted
by the largest floods which the region has experienced in the previous 30 years since prawn farming
began on the Clarence River. Such was the volume of rainfall in early March 2022, Farm C staff could
not access their farm for several days, due to local roads being cut off. External floodwaters did not
access the ponds. During this time it appears that many ponds simply overflowed when rainwater
filling of ponds overtopped the walls and could not be released. The conditions were such that a large
proportion of the 2021-22 P. monodon crop did not come through to harvest.
Potential links between flood mediated losses of P. monodon from various prawn farms on the
Clarence River during the flood interrupted 2022-22 growing season, and the subsequent collection of
P. monodon captured by trawlers operating out of Yamba offshore from the mouth of the Clarence
River during August and early September 2022, should be investigated and their genetic provenance
determined. It is also relevant to note that the trawl fleet were also reportedly catching tropical banana
prawns at the same time, possibly due to warmer than usual water temperatures offshore from Yamba
over the winter months (M. Landos, personal communication).
The manager of Farm C informed us they had received biosecurity plan templates from the NSW
Government, but to date have not had the time or resources to develop a biosecurity plan and adapt
it to the way Farm C manages its on-farm activities. Our interview determined that staff at Farm C
already have a sound understanding of pathogen entry routes and the relationship between prawn
health/stress and disease expression. On the back of the recent detection and eradication of WSSV at
the nearby Farm A, only 7 km to the north, Farm C sees much value in developing a written biosecurity
plan to formally describe biosecurity arrangements at Farm C for the 2022-23 growing season. I
proposed that given that he lives nearby and is already familiar with the farm staff and layout, that
veterinarian Matt Landos would be the most appropriate person to assist Farm C to develop a
biosecurity plan for the 2022-23 growing season. I understand that this arrangement has been
approved by APFA, and that a biosecurity plan is currently being developed utilising funding from FRDC
Project 2022-072.
The manager at Farm C informed us that they operate under a fundamentally different growout
strategy compared to the other two prawn farms on the Clarence River. Farm C runs extensive ponds
with a very low stocking density (c. 5 PL/m2) combined with an “organic” approach to prawn farming,
aiming to grow fewer but larger prawns with a large percentage of water recirculation within the farm
(via the large array of settlement ponds in the south-east corner of the farm, see Figure 11). This low
stocking density combined with the extensive growout method results in fewer inputs and a need for
little, if any, water discharge during a typical (non-drought) growing season. During dry years,
however, some water exchange is needed in order to prevent development of excessively high
salinities in production ponds. Furthermore, during wet years some mid-crop releases of effluent from
settlement ponds and channel system can be necessary.
A discussion took place around risk factors for WSSV entry to farms and stress based drivers of
expression of WSD in ponds. The options for inlet water treatment with filtration, ozone or chemicals
(e.g. trichlorfon) were discussed. Farm C are not planning to use initial trichlorfon treatment of intake
water at this stage, but are reserving this as an option should circumstances change in the future.
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Figure 11. Map of Farm C showing the direction of intake (blue) and effluent (red) water flows prior to
the 2022-23 growing season. Biosecurity upgrades for the 2022-23 growing season could include 0.5
mg/L (active) trichlorfon treatment of water used in high WSSV risk ponds (ponds 10, 15, and 20) prior
to stocking at 5 PL/m2, or remediation works to the ends of channels to create some overflow to reduce
concentration and degeneration of organic matter in ‘dead spots’
Following our interview, the manager of Farm C took us out to the farm showing us its various
operational features, including how water is remediated and recycled through the settlement ponds
for reuse in production ponds. The production ponds were all empty at the time of our visit (Figure
12), with the only water on site being in the intakes and settlement ponds (Figures 13, 14). For the
2022-23 growing season, Farm C is planning to receive enough PL from north QLD, to be able to stock
all ponds with their usual 5 PL/m2, depending on stock availability and the quality of PLs. Due to this
low stocking density, and establishment of healthy food webs in production ponds, there is no need to
feed the larvae and early juvenile prawns for the first 2 months of growout, after which they are fed a
commercial extruded feed for the remainder of the 5 to 6 month growout period.
Being further upriver compared to the other two prawn farms, intake water at Farm C tends to be
cooler and lower salinity, especially when water is obtained from Palmers Channel using the southern
intake. Higher salinity water is obtained from the north eastern intake pumps which obtain water from
the Micalo Channel (Figure 11). Under normal conditions, water used to fill growout ponds from both
northern and southern inlet channels is only coarsely screened (500 micron shade cloth) to exclude
fish before it is mixed and matched to obtain the desired salinity in the growout ponds.
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Figure 12. The production ponds at Farm C were all empty at the time of our visit.

Figure 13. The southern intake canal at Farm C was filled at the time of our visit. Based on experience
from the WSSV outbreaks along the Logan River in 2016-17, the ponds located at the downwind ends of
long intake canals (ponds 10, 15, and 20) are identified as having increased WSSV risk where additional
risk mitigation should be considered (see Figure 11).
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Figure 14. The settlement ponds in the south-east corner of Farm C were filled at the time of our visit.
These allow a large percentage of water recirculation within the farm during growout.
With significant earthworks and plumbing, in the future Farm C could theoretically be separated into
two separate compartments if the northern ponds (ponds 15-37) were maintained separate from the
southern ponds (1-10) by diverting effluent water from the northern ponds back towards the northern
water reservoir (Figure 11). However, the benefit of such changes in light of aerosol and bird based
vectors may not add significantly to risk reduction in this system. In its present configuration, effluent
water from all ponds is directed into the large settlement ponds situated in the south eastern corner
of the farm for remediation and recycling. Because of this, the farm operates essentially as one single
compartment with recycled water. The manager of Farm C informed us there are no plans to change
this arrangement in the short term, as it has operated well to maintain a healthy pond environment to
grow large prawns in the past.
Interviews with the manager of Farm C on Friday 9 September 2022, revealed the following
information which is relevant to biosecurity planning on this farm for the 2022-23 growing season.
1. In view of the now known non-negligible risk of exposure of the farm to WSSV from the
adjacent environment, staff at Farm C have undertaken, in consultation with veterinarian Matt
Landos, to revise and upgrade their biosecurity planning for the 2022-23 growing season. The
planned upgrades to biosecurity on the farm are summarised below:
2. Development of a written biosecurity plan: A new biosecurity plan will be developed using the
national prawn farm biosecurity plan template in order to fulfil the requirements of the
farmers’ General Biosecurity Duty as well as their farm licensing conditions under the NSW
Biosecurity Act (2015).
3. Treatment of growout water: Under normal conditions, water used to fill growout ponds is
only coarsely screened (500 micron shade cloth) to exclude fish. However, going forwards
Farm C is considering the use of finer filter socks on all water outlets into ponds. Nevertheless,
further increased biosecurity for the water supply used in growout ponds appears desirable in
order to reduce the risk of intake of potential WSSV vectors (planktonic arthropods, including
larval crustaceans) which may occur in the Clarence River. In the medium term, procurement
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of adequately sized drum filters and/or ozone units sized to treat all intake water are an option,
as is the strategic use of trichlorfon.
4. My site inspection found that several ponds (ponds 10, 15, and 20), by virtue of their location
in relation to their respective intake water canals (Figure 11), may be at higher risk of WSSV
incursion compared to ponds drawing intake water off the middle of the inlet channels. For
the rationale behind this assessment, see the evidence of the spread of WSD on the Logan
River prawn farms as documented by Diggles (2017). This presents an opportunity for Farm C
to consider risk mitigation options that may include consideration of not stocking prawns into
some or all of these identified ponds, but instead using them for water storage. Alternatively,
chemical treatment of all water in high risk ponds (ponds 10, 15, and 20) could be considered
using 1 mg/L trichlorfon (0.5 mg/L active) as per the conditions for treatment of incoming
water prior to use which are detailed in APVMA Minor Use Permit Number PER91178 12. This
would be done by filling the pond with water from storage or the Clarence River, then treating
with 1 mg/L trichlorfon (1 ml of trichlorfon (Imtrade Tyranex, 50% active ingredient) per m 3 of
water),= 10 L of trichlorfon per ha of pond area and meter of water depth (1 ha at 1 m depth
= 10,000 m3 = 10 ML of intake water). Some modification for overflows at ends of inlet
channels can also be considered to eliminate concentration of organic matter in the ‘dead
spot’ of the end of the channel. Standard operating protocols for any revised pond filling and
water treatment activities would be incorporated into the new biosecurity plan.
5. Should trichlorfon be used, a minimum of 17 days must elapse prior to stocking all production
ponds with P. monodon post larvae sourced from north QLD that have been tested and
certified free from WSSV and other specified diseases as per the NSW DPI Health protocol for
the translocation of prawn broodstock into NSW and production of post-larvae for stocking into
NSW prawn farms for the 2021 season. The stocking density used for all ponds during the
2022-23 growing season will be low at around 5 PL/m2, depending on the availability of stock
and the quantity of PLs.
6. Entry of potential WSSV vectors onto the farm (namely crabs) is known to occur primarily by
crawling or swimming up effluent drains and standpipes. Standard operating protocols for crab
control activities will be incorporated into the new biosecurity plan.
7. A standard operating protocol for disease surveillance, disease notification and diagnostic
testing activities will be incorporated into the new biosecurity plan.
8. In the case of suspicion of any significant disease outbreak, there is capacity to stop effluent
flow from individual ponds, as well as from the effluent drains to river via flood gates. Standard
operating protocols for activities relating to cessation of effluent flow from both individual
ponds and the entire farm while disease diagnosis is being performed will be incorporated into
the new biosecurity plan.

12

https://permits.apvma.gov.au/PER91178.PDF
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Table 2. Biosecurity upgrades implemented for the 2022-23 growing season at the three operational prawn farms along the Clarence River, Northern NSW.
Farm

Ponds filled
during site
inspection

Intake
water
treatment

Intake
water
storage

Water
recirculation
on farm

Effluent
water
treatment

Existing
Biosecurity
Plan

Enhanced
surveillance

Yes

New or
updated
Biosecurity
Plan
Yes

Farm A

No

Yes

No

No

Farm B

Yes

No

No

Farm C

No

Yes
(1 mg/L
Trichlorfon)
Yes
(1 mg/L
Trichlorfon)
No

Yes

Yes

No

Yes

Yes

No
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Reduced
stocking
densities
(PL/ m2)
Yes
15-20 m2

Extruded
feed used

Discharge
on runout
tide

Yes

PL
supply
disease
tested
Yes

Yes
(Ridley)

Yes

Yes

Yes

Yes

No
60 m2

Yes
(Skretting)

Yes

Yes

Yes

Yes

Yes
5 m2

Yes
(CP)

Not applic.

5. Discussion
5.1 Incursion incident description
The incursion of WSSV in P. monodon broodstock in the quarantine room at Farm A was the first detection
of this internationally notifiable pathogen in the jurisdiction of NSW. Once the diagnosis was confirmed by
AFDL on 23 August 2022, it was reported to World Organisation for Animal Health (WOAH) on 24 August
2022 and was listed in the World Animal Health Information System (WAHIS) as a first occurrence of WSSV
in a new zone or compartment within Australia. Full genome sequencing has reportedly found that the strain
of WSSV isolated from Farm A differed significantly (c. only 94% sequence similarity, Ian Lyell, Pers. Comm. 7
Sept 2022) from the strain identified in Moreton Bay, 200 km to the north. This genomic evidence strongly
suggests that this event was a separate WSSV incursion that was not due to southward spread of WSSV from
the Moreton Bay White Spot Disease Biosecurity Control Zone.
Fortunately, this incident was an example of a “best case” detection of WSSV in a new region, as it occurred
only in broodstock prawns housed in an enclosed broodstock quarantine room under circumstances where
high levels of biosecurity control were being exerted on intake water, effluent water, and the holding tanks
themselves, and at a time when the growout ponds on the farm were completely empty. The infection was
detected during routine broodstock disease surveillance and prompt destruction, disposal and
decontamination was subsequently applied as described in the relevant Aquavetplan documents
(Department of Agriculture 2013; DAFF 2022; DAWE 2022) allowing the NSW DPI Biosecurity Direction on
the affected farm to be revoked 19 days later on 7 September 2022. This prompt and effective biosecurity
response means there is a very high likelihood of effective eradication of WSSV from the farm, although
regular follow-up surveillance testing will be required over the next 2 years to confirm this to fulfil
international requirements for freedom from WSSV within the farm compartment.
The WSSV positive results from the NSW sourced broodstock were unexpected, but consistent with a disease
outbreak in their quarantine holding tank following a stressful capture process, resulting in moderate
mortalities (c. 15-25%) in these prawns. In contrast, the results from the NT broodstock were anomalous,
given their excellent health and the lack of detection of WSSV in several thousand other broodstock P.
monodon sampled from the NT during routine disease screening during the 2022-23 growing pre-season.
Hence the WSSV detections in the NT broodstock prawns appear most likely due to cross contamination of
animals, water, or equipment within the quarantine room.
5.2 Results of surveillance testing
The original source of the WSSV incursion at Farm A cannot be absolutely verified with 100% certainty.
However, by process of elimination of intake water, available prawn food (though samples of food eaten
earlier were not available for testing), and considering the good health and extensive prior WSSV-free history
of NT sourced broodstock (and the high risk of cross contamination within the confines of the broodstock
quarantine room), the remaining potential source of entry of WSSV into the facility appears to be the wild
caught P. monodon broodstock collected off Yamba. The surveillance conducted to date by NSW DPI has
found no evidence of WSSV infection in wild commercial prawn populations in northern NSW at this time.
However, given the circumstances, this limited surveillance does not rule out the possibility that one or more
of the c. 200 wild caught Yamba broodstock taken into quarantine at Farm A were infected with WSSV prior
to their entry into quarantine (i.e. at a prevalence of less than 2%13).
Certainly, the suboptimal conditions that existed during collection of the Yamba broodstock would have
represented a significant stress test, which is a process known to express subclinical WSSV infections (Corsin
et al. 2001, 2003, 2005). The c. 15-25% mortalities reported in the days and weeks following their
introduction into the quarantine room, together with the medium to high levels of WSSV detected, suggest

13

https://epitools.ausvet.com.au/freecalctwo
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that clinical WSD may have been occurring in Yamba broodstock held in tank 6. However, this remains
speculative without histological confirmation of WSD lesions in affected animals.
Although further genetic research is undoubtedly required, at this early stage a plausible hypothesis for
introduction of new strains of WSSV into northern NSW is through substantial usage of imported frozen
uncooked WSSV positive prawns as bait or burley by recreational fishers during a significant breakdown of
quarantine biosecurity at the international border in 2015-16 (Diggles 2017, 2020a, 2020b; Scott-Orr et al.
2017). It is notable that both Moreton Bay in SE QLD, and the Clarence River in northern NSW are popular
recreational fishing destinations, whilst surveys in Queensland have shown over a quarter (27%) of
recreational fishers still specifically purchase raw (uncooked) imported prawns from supermarkets for use as
bait (Kantar Public 2019). These data demonstrate the ongoing, unacceptably high risks (exceeding
Australia’s domestic Appropriate Level of Protection (ALOP), see Diggles 2022) involved with this pathway of
direct introduction of uncooked imported seafood products into Australia’s coastal waterways.
Furthermore, interpretation of the negative results obtained by NSW DPI surveillance of wild prawns near
Yamba in August-September 2022 requires acknowledgement of the fact that to date there have never been
any WSSV detections in commercial prawns and crabs caught in the Moreton Bay White Spot Disease
Biosecurity Control Zone during the winter or spring months (Biosecurity Queensland 2020; Diggles 2020a).
This is despite the fact that the virus has become established there and is embedded in the lower trophic
levels of aquatic food chains in northern Moreton Bay and on the Logan River (Diggles 2020b).
These circumstances suggest that caution is required, as high confidence in the absence of WSSV in wild
prawn populations near Yamba cannot be presumed based on such limited short term surveillance. To
increase confidence of WSSV absence (or confirm its presence) in wild commercial prawn populations in the
region, additional targeted active surveillance of prawn populations both within the Clarence River and
offshore from its river mouth is required. This surveillance should preferably be undertaken during the next
late Summer /early Autumn period (March-May 2023), as this is the time of year that WSSV infections are
active, detectable and most prevalent in wild crustaceans in Moreton Bay (Biosecurity Queensland 2020;
Diggles 2020a, 2020b).
5.3 Biosecurity improvements on Clarence River prawn farms
Interviews with farmers at Farms A, B and C revealed that in light of the now non-negligible risk of WSSV in
the adjacent environment, biosecurity will be increased for the 2022-23 growing season at all farms. A range
of biosecurity upgrades were being planned, including treatment of intake water (Farms A and B), storage
and recirculation of water (Farms A and C), reduced stocking densities (Farms A and C), reduced water
exchange (Farms A and C) and increased surveillance (Farms A, B and C). Quarantine infrastructure in the
hatchery at Farm A should also be improved to reduce risk of cross contamination between broodstock tanks.
Farm C did not have a written biosecurity plan, but this is being developed at the time of publication. Finally,
because security is an important part of biosecurity, erection of permanent perimeter fencing is also
recommended for all farms to prevent unauthorised access in order to reduce sabotage risk.
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6. Conclusion and implications
The detection and subsequent eradication of WSSV in broodstock P. monodon at Farm A was the first
confirmed record of WSD in NSW. Fortunately, this incident was an example of a “best case” detection of
WSSV in a new region, as it occurred in an enclosed broodstock quarantine room of a hatchery building under
circumstances where high levels of control were being exerted on intake water, effluent water, and the
holding tanks themselves. The disease was picked up during routine disease surveillance and prompt
destruction, disposal and decontamination was subsequently applied, ensuring a very high likelihood of
effective eradication of WSSV from the farm.
WSD is an internationally notifiable disease of crustaceans that was considered exotic to Australia. However,
due to biosecurity breakdowns at the international border (Scott-Orr et al. 2017), WSSV has become
established in SE QLD within the Moreton Bay White Spot Disease Biosecurity Control Zone, around 200 km
north of Yamba. Genomic evidence suggests this event was a separate WSSV incursion and was not due to
southward spread of WSSV from the Moreton Bay White Spot Disease Biosecurity Control Zone. While the
original source of the WSSV incursion at Farm A cannot be absolutely verified with 100% certainty, by process
of elimination the most likely source of entry of WSSV into the facility at this time appears to be the wild
caught P. monodon broodstock collected offshore from Yamba.
It thus appears prudent that the prawn farms at Yamba take note of how prawn farmers on the Logan River
in SE QLD have adapted after the WSSV incursion in that jurisdiction. During dry out between production
cycles they pay particular attention to completely eliminating all potential sources and reservoirs of WSSV
from their intakes and production ponds. They then attempt to start each growout cycle with zero (or as
near to zero as possible) WSSV in the culture water and stock with conservative densities of robust,
domesticated, disease free PL. They try to minimise stress due to water quality fluctuations throughout the
entire growout period (particularly following periods of high rainfall when water temperature and salinity
may change quickly), and try to keep WSSV vector populations as low as possible during water exchanges for
as long as possible, with the aim of getting the farmed prawns harvested as soon as possible, preferably
before water temperatures begin to decline from their summer peaks.
The most likely source of these WSSV incursions in Australia is through substantial usage of imported frozen
uncooked WSSV positive prawns as bait or burley by recreational fishers during a significant breakdown of
quarantine biosecurity at the international border in 2015-16 (Diggles 2017, 2020a, 2020b; Scott-Orr et al.
2017). These incidents demonstrate the ongoing, unacceptably high risks (exceeding Australia’s domestic
Appropriate Level of Protection (ALOP), see Diggles 2022) involved with this pathway of direct introduction
of imported raw seafood products into Australia’s coastal waterways. Furthermore, the risk mitigation
methods suggested in the current prawn Import Risk Analysis (IRA) (DAWE 2020) represent little change
compared to those that failed at the international border following the 2009 IRA (Biosecurity Australia 2009).
The risk mitigation methods detailed in DAWE (2020) are demonstrably inconsistent with Australia’s
domestic ALOP (Diggles 2022). This is because the domestic ALOP has been demonstrated to be a
requirement for either cooking or gamma irradiation of prawns originating from regions where WSSV is
endemic (Department of Agriculture 2014, Diggles 2020b, 2022). The risk mitigation measures being used at
the international border cannot be relied upon to protect Australia’s environment against not only WSSV,
but also other known emerging diseases (e.g. decapod iridescent virus (DIV1)), as well as future (currently
unknown) emerging diseases to a level of risk that meets the domestic ALOP. For these reasons, a highly
precautionary approach to on-farm biosecurity is recommended on prawn farms along the Clarence River,
as well as elsewhere throughout Australia.
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8. Recommendations
Recommendations for biosecurity improvements to reduce risk of WSSV incursions in prawn farms on the
Clarence River can be summarised as follows:
•

Biosecurity plans should be compulsory for all operational prawn farms. These should be updated
and audited on a regular (preferably annual) basis to reflect changes to relevant infrastructure and
procedures.

•

Quarantine of broodstock held within prawn hatcheries should be improved to prevent cross
contamination of broodstock of different origins. This can be done by ensuring quarantine is
conducted in dedicated buildings (completely separate from hatcheries), and/or in quarantine rooms
with internal walls to ensure effective physical separation of broodstock of different origins.

•

Disease testing should be required of broodstock of all origins, not only those from interstate.

•

Intake of untreated (raw) water from the Clarence River into prawn ponds should now be considered
an extremely risky activity, especially after rain events which reduce water temperature and salinity.
Intake water for farms and ponds should be extracted from moving water bodies (e.g. “ring mains
approach”), and not be taken from the “dead ends” of water supply channels, as those locations
appear to concentrate WSSV vector organisms (Diggles 2017, 2020b).

•

The risk of WSSV incursion into prawn ponds will be reduced the more stringent treatment of intake
water becomes. Chemical treatment (0.5 mg/L active trichlorfon as per APVMA Minor Use Permit
Number PER91178 (APVMA 2021)), chlorination or physical filtration (by sock or drum filter) of all
intake water to the lowest practicable particle size (preferably 50µm or even less) is recommended.

•

Growout ponds and water supply channels need to be thoroughly dried to remove all potential WSSV
vectors between each growing season.

•

Increased surveillance is recommended including regular testing of farm stock for WSSV throughout
the growing season and/or prior to drain harvesting ponds. To increase confidence of WSSV absence
(or confirm its presence) in wild commercial prawn populations in northern NSW, additional targeted
active surveillance is required and should be undertaken during March-May 2023, as this is the time
of year that WSSV infections are active, detectable and most prevalent in wild crustaceans in
Moreton Bay

•

Given the continued retail availability of uncooked imported prawns, complete perimeter fencing is
recommended for all farms to prevent unauthorised access to intake channels or production ponds
by members of the public in order to reduce sabotage risk.

•

If WSSV is detected in any production pond, immediate eradication (2 mg/L active trichlorfon as per
APVMA Minor Use Permit Number PER91178 (APVMA 2021)) or harvest into cooking is
recommended, followed by treatment of all water from affected ponds with >30 mg/L chlorine (with
>5 mg/L residual after 24 hours, then allow to dissipate to drinking water standards) prior to its
release into the environment.
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9. Extension and Adoption
This report has been made available to the FRDC, the APFA as well as all prawn farmers operating along the
Clarence River. It has also been made available to the Government of NSW (Through NSW DPI) and the
Australian Federal Government (through the Department of Agriculture and Water Resources).
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