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Guidelines for Preventing Mosquito 
Breeding Sites Associated with 

Aquaculture Developments in the NT 
 

1.0 Introduction 
Development and operational processes associated with aquaculture developments 
can lead to the creation of new mosquito breeding sites, or the exacerbation of 
existing mosquito breeding sites, if mosquito breeding is not taken into consideration 
during the design process. The following guideline is provided for developers and 
regulators to ensure development processes are carried out in a manner that 
minimises the creation or exacerbation of mosquito breeding. 

 

All aquaculture developments need to include a mosquito prevention/control section 
as part of any Environmental Impact Statement, Public Environmental Report or 
Environmental Management Plan. Alternatively, a separate Biting Insect 
Management Plan should be prepared. This is necessary because of the potential for 
aquaculture development sites to provide extensive breeding sites for endemic 
mosquitoes of pest and disease significance. Aquaculture sites also provide the 
potential for the introduction of mosquito species that are exotic to the NT. 

 

2.0  Common mosquito species likely to affect 
aquaculture developments 

There are many species of mosquitoes that could breed in the various constructed 
water structures associated with aquaculture developments. Mosquitoes are also 
likely to disperse to the development area from adjacent natural breeding sites. The 
most common species are listed below. The biology and diseases associated with 
these mosquito species are found in Whelan 1997a. Images of potential mosquito 
breeding sites associated with aquaculture developments are shown in Appendix 1. 

 

The northern salt marsh mosquito Aedes vigilax  
This species breeds in tidal to brackish swamps or tidal pools in creeks, and 
depressions in the upper high tide zone (Whelan 1997a). Aedes vigilax lays their 
eggs on damp mud, which hatch soon after flooding with water.  Potential breeding 
sites created by aquaculture developments include salt/brackish water discharge 
areas, drains subject to shallow tide and rain ponding, disused brackish and 
saltwater ponds subject to shallow ponding, sediment ponds, and borrow pits 
adjacent to the high tide zone. Site disturbance such as the construction of 
embankments, machinery disturbance and poor site grading could also create new 
breeding sites for this mosquito.  
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The common banded mosquito Culex annulirostris 
This species typically breeds in vegetated margins and pools in permanent and semi-
permanent swamps, creeks and floodways, temporary vegetated ground pools in the 
wet season, and in high nutrient water (Whelan 1997a). Potential breeding sites 
created by aquaculture developments are likely to be any vegetated margins of 
freshwater impoundments, stormwater drains with vegetation and dry season flows, 
grassy depressions, freshwater sediment ponds, borrow pits, effluent reuse areas 
and effluent ponds. Disused freshwater production ponds with shallow water and 
vegetation growth could also become breeding sites for Cx. annulirostris.  

 

The saltwater Culex mosquito Culex sitiens 
This species breeds in similar areas to Aedes vigilax, but is more likely to be found in 
areas of prolonged saltwater/brackish water ponding. 

 
The North Australian malaria mosquito Anopheles farauti s.l. 
This species breeds in brackish and fresh water swamps or creeks (Whelan 1997a). 
Potential breeding sites created by aquaculture developments include vegetated 
margins of brackish/freshwater impoundments, stormwater drains, sediment traps 
and other depressions with shallow ponding and vegetation. Disused ponds with 
shallow water are also likely to become breeding sites for this mosquito. 

 

The brown house mosquito Culex quinquefasciatus 
This species breeds in polluted stormwater drains, effluent ponds with 
vegetation/floating sludge, unsealed septic tanks, depressions with high organic 
content and domestic receptacles such as polluted rainwater tanks, buckets, drums 
etc (Whelan 1997a). Potential breeding sites created by aquaculture developments 
could be stormwater drains with dry season flows, septic tanks with 
cracked/unsealed lids and breather pipes, and stored or disused receptacles of all 
types that can hold water. 

 
The receptacle mosquito Aedes notoscriptus 

This species breeds in artificial receptacles and tree holes (Whelan 1997a). Potential 
breeding sites created by aquaculture developments are likely to be disused 
receptacles of all types that hold water. 

 

2.1 Mosquito monitoring 
A 12 months baseline mosquito assessment should be carried out for any new 
aquaculture development, and should include monthly trapping and a ground 
assessment of actual and potential breeding sites within the development area. The 
baseline program would provide an indication of the seasonal distribution of the 
mosquito species present, an indication of actual and potential breeding sites within 
the development area, and the risk for mosquito borne disease. The program should 
also include the examination of development plans, to allow informed comment to be 
made during the design phase. The baseline assessment would allow mosquito 
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mitigation strategies to be developed, and allow construction and operations to be 
carried out in a manner that minimises the potential to create new mosquito breeding 
sites. If the project is to occur near tidal mangrove areas, biting midges would also 
need to be included in the baseline assessment. Any baseline biting insect 
monitoring program should be conducted in consultation with Medical Entomology, 
Department of Health. 

 

2.2 Health risks of mosquitoes associated with aquaculture 
projects 
Culex annulirostris is the most important vector of arboviruses in the NT (Whelan & 
Weir 1993). It is recognised as a good vector of pathogens that cause Murray Valley 
encephalitis virus (MVEV) disease, Kunjin virus (KUNV) disease, Ross River virus 
(RRV) disease and Barmah Forest virus (BFV) disease (Merianos et al 1992, Whelan 
et al 1993). Many other arboviruses have been isolated from this species (Whelan & 
Weir 1993). Culex annulirostris is most common within 3-4km of breeding sites, but 
can disperse up to 10km from breeding sites (Whelan 1997). 

 

Aedes vigilax is a vector of RRV disease (Tai et al. 1993, Whelan & Weir 1993) and 
BFV disease (Merianos et al. 1992, Whelan et al. 1993). This species is most 
common within 5km of breeding sites, but can fly up to 60km in pest numbers from 
large breeding sites (Whelan 1997). 

 

Culex sitiens and Aedes notoscriptus are regarded as potential vectors of RRV 
disease (Whelan 1997). Culex sitiens is most common within 2km of breeding sites, 
but can fly up to 5km from breeding sites (Whelan 1997). Aedes notoscriptus is most 
common within 500m of breeding sites (Whelan 1997). 

 

Culex quinquefasciatus is regarded as a potential vector of MVEV disease (Whelan 
1997). This species is most common within 500m of breeding sites, but can disperse 
up to 1km from breeding sites (Whelan 1997). 

 

Anopheles farauti s.l. is regarded as a potential vector of malaria, and will pose a 
potential malaria transmission risk if a worker with the infectious stages of malaria is 
bitten by this species at the aquaculture development site. This mosquito is usually 
most common within 1.5-2km of breeding sites (Whelan 1997). 

 

Due to the long flight range of Aedes vigilax and Culex annulirostris, which are both 
important mosquito species in regards to disease potential, it will be very important 
for those aquaculture facilities within 5km of human populated areas to prevent the 
creation of mosquito breeding, not only to protect staff, but to ensure the facility does 
not impact on residential areas. 

 

3. Mosquito Control 
The monitoring and control of mosquito larvae should be an ongoing process for the 
life of the aquaculture development.  Good design and management should limit the 
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potential for mosquito breeding. However, depending on larval survey results, 
mosquito larvae may need to be controlled with an approved mosquito larvicide 
(Bacillus thuringiensis var. israelensis or methoprene). Areas to check for mosquito 
larvae would include stormwater drains and drain end points, water discharge sites, 
waste water disposal areas, sediment ponds, borrow pits, the margins of all water 
impoundments, disused ponds and water channels, initially filled ponds, and any 
depression created by development activities. Any mosquito control program should 
be developed in discussion with Medical Entomology, with the details included in a 
biting insect management plan. Artificial receptacles should also be inspected, with 
control of larvae best achieved via the removal of the breeding site. 

 

4.0 Recommendations for specific facilities 
 
4.1 Water dams 

• All freshwater or saltwater dams should be constructed with relatively steep 
internal sides (1:3 slope or greater), to minimise the establishment or restrict the 
subsequent extent of semi-aquatic vegetation (e.g. Typha and Eleocharis reeds 
in freshwater, Schoenoplectus reeds in brackish water). Restricting the growth of 
semi-aquatic vegetation should minimise the creation of suitable habitat for 
mosquito breeding. 

 

• Dam margins should be as straight as possible to minimise the linear area 
available for the establishment of semi-aquatic vegetation. Where possible, any 
closely grouped dams should be joined together, to minimise the linear area 
available for the establishment of semi-aquatic vegetation. 

 

• The bottom of any dam should be graded to be free from depressions, with a 
slight slope to one end to form a deeper section for periods of low water.   

 

• Catchment areas and upland margins of any dam that will be flooded during the 
wet season should be appropriately graded, to remove depressions and enable 
water to drain freely into the dam as the water level recedes. 

 

• There should be no islands formed within any dam. All areas of impounded water 
should have a relatively deep (>1.8m) wet season stabilised water level to 
minimise the potential for semi-aquatic vegetation growth. 

 

• Any drainage line directed into a dam should be fitted with a sediment trap and 
have suitable erosion prevention structures. This is necessary to prevent the 
formation of “alluvial fans” that will promote the establishment of semi-aquatic 
vegetation and mosquito breeding at the drain discharge point. 

 

• Local native fish should be introduced or have access into dams to provide 
natural predators for the control of mosquito larvae. Species that are good 
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predators of mosquito larvae include the delicate blue eye Pseudomugil tenellus, 
the blue backed blue eye (Pseudomugil cyanodorsalis), black lined rainbow fish 
(Melanotaenia nigrans) and other native rainbow fish (Melanotaenia sp.), glass 
perchlets (Ambassis nalua, Ambassis vachaelli), and various goby, gudgeon and 
grunter species (Dr. H. Larson pers comm.).   

 

• The seasonally flooded extent of any water dam should have a vegetation 
management program such as herbiciding, vegetation removal, slashing or 
burning annually before the beginning of each wet season, to remove vegetation 
that could provide breeding areas for mosquito larvae. 

 

• Short growing grass species can be planted on both the internal and external 
sides of water dams, to prevent erosion. The grass should be slashed regularly to 
prevent accumulation of live or dead grass at the water interface. Medium to long-
term facilities can have internal margins lined with plastic sheeting or concrete to 
the dry season water level, to prevent margin vegetation growth and mosquito 
breeding, and reduce maintenance requirements. 

 

4.2 Production ponds - general design and maintenance 
• Production ponds should be constructed with steep internal margins (1V:3H slope 

or greater), to prevent the establishment of semi-aquatic vegetation. 
 

• Ponds should be constructed with a flat, slightly sloping floor towards the water 
release point, to enable water to completely drain out of the ponds when the 
ponds are not in operation, to prevent the creation of mosquito breeding in non-
operational ponds. 

 

• The external pond walls should be stabilised with erosion prevention structures or 
vegetation, to prevent erosion of the pond walls and siltation of downstream water 
features.  

 

• Any seepage of water from pond walls should be rectified as soon as possible, to 
prevent seepage water from ponding and breeding mosquitoes. 

 

• Any sludge removed from production ponds should be stored in a manner that 
does not lead to water pooling within sludge storage areas, or high nutrient water 
runoff from sludge storage areas ponding in any nearby depressions or drainage 
paths. 

 

• The internal water margins of production ponds should be maintained free of 
vegetation, or have semi-aquatic vegetation such as Typha and Eleocharis reeds 
and grass kept to a very narrow margin. 
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• Production ponds can have short grasses on the internal banks for erosion 
control, but the grass must be under a regular management program to keep 
grass short and prevent dense grass growth at the water interface, and prevent 
lodged grass providing wave shelter or predator refuge for mosquito larvae. 

 

• Production ponds that are not in use should be checked weekly during the wet 
season for shallow water ponding, and for tidally affected ponds, 2-3 days after 
the monthly high tide. Any water ponding and associated mosquito breeding 
should be controlled with a suitable mosquito larvicide until the pond is re-
commissioned, or until the dis-used pond is rectified to prevent shallow ponding. 

 

• The creation of wave action will greatly minimise the potential for mosquito 
breeding, by discouraging egg laying and disrupting larvae from breathing at the 
water surface. Therefore ponds with mechanical aeration that results in wave 
action are unlikely to breed mosquitoes. 

 

4.3 Production ponds – filling with water process  
There is the possibility of short term mosquito breeding in the production ponds after 
filling with water, particularly for salt water and brackish water ponds. Ponds that 
have fertilisers added to promote an algal bloom may also initially breed mosquitoes.  

 

• Ponds should be checked 3 days after being filled with water for mosquito 
breeding (to locate Ae. vigilax larvae). Any larvae will require control on the day of 
the survey or early the next morning with a suitable mosquito larvicide. Areas to 
check would be sheltered areas of the pond protected from wave action. 

 

• An inspection should also be made 3 days after the water level has stabilised (to 
locate Ae. vigilax larvae), and 5 days after the water level has stabilised (to locate 
Cx. sitiens larvae), with any larvae controlled immediately or the next morning. 
One final check should be made 10 days after the water level has stabilised, if no 
breeding is detected then it is likely that conditions are not suitable for mosquito 
breeding. 

 

• Ponds that have been found breeding mosquitoes after filling with water should 
be routinely checked and controlled every 5 days until no more breeding is 
detected, or until aeration devices are installed (which will promote wave action 
and minimise mosquito breeding), or until the ponds are stocked with aquaculture 
fish.  

 

4.4 Sediment pond, waste water ponds, exchange water 
treatment dams and other water treatment ponds 
• Any sediment pond, waste water pond, exchange water treatment dam and any 

other water treatment pond should be constructed with steep internal margins 
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(1V:3H slope or greater), and have deep water (1.8m), to minimise the potential 
for semi-aquatic vegetation growth. 

 

• In tidal areas, water should be release directly to a tidal creek, to the sea, or to a 
daily flushed tidal area (3m AHD) via a well-defined channel.  

 

• In freshwater areas, water can be discharged into rivers and incised creeklines 
during high flow periods in the wet season. In the dry season, discharge water 
should not be released into rivers and creeks, as the increased nutrient input can 
lead to increased algal growth and mosquito breeding. If there are no suitable dry 
season water discharge sites, a suitable option could be irrigation disposal via 
moving irrigators or in rotated (i.e. week on/week off) irrigation plots. 

 

• Any sludge removed from treatment ponds should be stored in a manner that 
does not lead to water pooling within sludge storage areas, or high nutrient water 
runoff from sludge storage areas ponding in any nearby depressions or drainage 
paths. 

 

• The internal banks of any treatment pond should be inspected annually for semi-
aquatic vegetation growth. Any dense areas of semi-aquatic vegetation should be 
controlled with herbicides or physically removed/slashed, to prevent the 
vegetation from creating suitable mosquito breeding habitat. 

 

• There should be a capacity to alter water levels, to strand water margin 
vegetation growth when necessary. This would minimise mosquito breeding and 
allow maintenance such as weed removal. 

 

• Short growing grass species can be planted on both the internal and external 
sides of the sediment pond/waste water pond/exchange water treatment dam, to 
prevent erosion. The grass should be slashed regularly to prevent accumulation 
of live or dead grass at the water interface. Medium to long-term facilities can 
have internal margins lined with plastic sheeting or concrete to the dry season 
water level, to prevent margin vegetation growth and mosquito breeding, and 
reduce maintenance requirements. 

 

4.5 Sediment traps 

Sediment traps should be designed in accordance with the relevant NT Government 
regulations. However, where possible, they should also be designed to be free from 
mosquito breeding, particularly any permanent sediment trap. 

• To prevent mosquito breeding in sediment traps, the sediment trap should be 
designed to completely drain within 5 days after flooding.  
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• Sediment traps that can not be free draining within 5 days should be steep sided 
(1V:3H), deep (>1.8m) and have a sloping bottom base to one end, with erosion 
protection (e.g. reno mattress) at the inflow and overflow. 

• Sediment traps should be maintained by silt and vegetation removal on an annual 
basis. There should be a designated machinery access path for silt removal. 

• Sediment traps with dry season low flows should be sampled for mosquito larvae 
monthly in the dry season, with control carried out until the sediment trap is 
modified to be free from mosquito breeding. 

 

4.6 Weirs 

• Any spillway should be suitably constructed to prevent erosion and siltation in the 
downstream waterway. 

• Fish ladders should be constructed where appropriate, to enable the upstream 
dispersal of fish following periods of dam overflow. 

 

4.7    Site Drainage 
• Any constructed stormwater drains should have erosion prevention structures at 

any erosion vulnerable points within the drains. This will include significant water 
entry points, bends in drains and drain end points. Drains should discharge to a 
suitable end point, such as a daily flushed tidal area, dam or river/creek channel.  

 

• Drains should be inspected annually for maintenance requirements such as 
herbiciding, desilting or erosion stabilisation. 

 

• The construction of access roads must not lead to the upstream impoundment of 
water for periods greater than five consecutive days. Culverts should be of a 
sufficient size to prevent upstream ponding for periods greater than five 
consecutive days. 

 

• The development site should be suitably graded so that there are no areas 
capable of ponding water for periods greater than five days. 

 

4.8 Borrow Pits 

• Borrow pits, costeans or scrapes should be rehabilitated, where possible, such 
that they do not hold water for a period greater than 5 days.   

• Borrow pits that cannot be rehabilitated should be made deep (>1.8m), steep 
sided (1V:3H), and have a sloping floor to one end. 
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• No borrow pits should be constructed within and adjacent to the tidal zone, unless 
provision is made to prevent ecological changes. Borrow pits adjacent to tidal 
areas should not be excavated to a base level below maximum high tide level 
(4m AHD). 

 

4.9 Construction Activities 
• Vehicle disturbed areas such as wheel ruts and compacted soil areas should be 

rectified as soon as practical to prevent water ponding. 
 

• Cover material and vegetation should not impede natural drainage paths, to 
prevent the upstream impoundment of surface water flows. This is particularly 
important for tidal areas. Construction activities in tidal areas should be in 
accordance with Medical Entomology, DOH guidelines (Whelan 1988). 

 

• Where possible, construction activities should be conducted in a manner that 
removes any pre-existing mosquito breeding sites within the development 
boundary. 

 

• There should be a restricted access area from the mangrove margin to just above 
the 4m AHD level or maximum tidal limit, to prevent mosquito breeding sites from 
being created by artificial disturbances in this sensitive zone. Any vehicle ruts and 
other disturbance that could pond tide or rainwater would require rectification to 
prevent mosquito breeding. 

 

4.10 Waste Water Disposal 

• Septic tanks and other wastewater treatment and disposal systems would need to 
be installed to Environmental Health, DOH guidelines and regulations. Septic tank 
lids and breather pipes should be routinely inspected to ensure they remain 
appropriately sealed from mosquitoes.  

• Discharge, overflow or excess effluent from sewage treatment systems or high 
organic content waste water must be disposed of in a manner that prevents 
mosquito breeding, and be approved by Environmental Health.  

 

4.11 Artificial receptacles 

• Rainwater tanks must be adequately screened to prevent the entry of mosquitoes. 
This includes all vents and inlets. 

• Any receptacle capable of holding water, eg. machinery tyres, drums, disused 
tyres, tanks, pots, etc. should be stored under cover, be provided with drainage 
holes, emptied on a weekly basis, treated with an appropriate residual insecticide 
on an appropriate schedule, or disposed of at an appropriate dump site to prevent 
the formation of mosquito breeding sites. 
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• No used tyres, machinery or other receptacles that have previously held rain water 
should be brought to the NT from North Queensland unless the receptacles or 
machinery has been thoroughly treated with chlorine or an appropriate insecticide 
to remove the possibility of the introduction of drought resistant eggs of exotic 
Aedes mosquito species. 

 
4.12 Buildings (accommodation and work areas) 
• Accommodation for personnel should be sited as far as possible from the most 

important mosquito breeding sites, and be adequately insect screened or 
otherwise protected to reduce the impact of mosquitoes. As a general rule, 
accommodation buildings should be sited at least 1.6km from major swamps and 
wetlands. 

 

• Aquaculture developments sited near mangrove areas are likely to be affected by 
pest biting midges. Where possible, accommodation buildings should be sited at 
least 1.6km from the landward mangrove margin.  

 

4.13 Decommissioning and Rehabilitation 

• A decommissioning and rehabilitation plan should be in place for all aquaculture 
operations to ensure no actual or potential mosquito breeding sites remain after 
cessation of operations. All disturbed areas should be rehabilitated to be free 
draining where practical. The proponent should consult Medical Entomology for 
input when preparing this document. 

• Aspects to consider when decommissioning and rehabilitating an aquaculture site 
include removing and appropriately grading all production ponds, water treatment 
ponds/dams and other ponds, and removing all other infrastructure and artificial 
receptacles that could pond water and breed mosquitoes.  

• Water dams can be left as water holding pits if they are relatively deep (1.8m) and 
have steep sides (1V:3H slope or greater), and are stocked/verified to contain 
suitable native fish. 
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