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GUIDELINES FOR PREVENTING MOSQUITO BREEDING PROBLEMS IN AREAS 
OF EXTRACTIVE INDUSTRY IN THE TOP END OF THE NORTHERN TERRITORY 
 
Medical Entomology, NT Department of Health. Prepared December 1998 
 
 
1.0 BACKGROUND 
The Medical Entomology Branch (MEB) of the (previous) Territory Health Services 
was set up in 1973 to counter a perceived threat of mosquito borne disease. One of 
the initial reasons for the establishment of the unit was to combat the potential of the 
re-establishment of malaria in the new mining development on the Gove peninsular 
650 km east of Darwin. Initial surveys had revealed that the proposed town and mine 
facilities were to be established near a prolific source of malaria mosquitoes. This 
threat was basically the result of poor urban planning by locating urban residential 
areas next to significant sources of vector mosquitoes. 

 

Malaria was only eradicated in the NT in 1969 and there was considerable concern 
that the Gove area was both vulnerable and receptive for malaria to become 
established again. Past outbreaks of malaria in the NT were often associated with 
mining developments and the associated factors such as the importation of workers 
from overseas malarious areas, the creation of new breeding sites with land 
disturbance, primitive living conditions and exposure to mosquito attack, and the 
reduced availability of medical services in new development areas. 

 

Soon after the establishment of the MEB, the initial focus on malaria was changed to a 
focus on general mosquito borne disease after the Australian wide outbreak of 
Australian encephalitis in 1974, which included cases in the NT.  

 

One of the first findings of the branch was the considerable mosquito problems in 
Darwin associated with a lack of consideration of the effect of locating residential 
areas near significant natural or artificial mosquito breeding sites.  There were a 
number of suburbs located near large swamps such as Leanyer swamp and Ludmilla 
swamp which were persistent sources of mosquitoes.   

 

At first the problems were tackled by mosquito larval control with insecticides and later 
by adult fogging operations, but it was clear that the problems could not be solved by 
these methods alone.  A mosquito engineering program was started in 1978 to fill and 
drain swamps and nondraining areas in close proximity to urban areas. It was also 
apparent that as soon as one mosquito  breeding site was rectified there were other 
developments which created new problem areas.  

 

The Medical Entomology Branch sought additional involvement in the planning 
process specifically to prevent new residential areas being built close to existing 
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natural mosquito breeding sites and to prevent developments creating new breeding 
sites. 

 

One of the first involvements of the Branch in urban planning was in 1974 in the 
planning for the new satellite town of Palmerston. Certain alternative sites near Darwin 
were rejected because of the proximity to large brackish and freshwater swamps. The 
Palmerston development was designed with a buffer of 1.6 km from the mangrove 
boundary and incorporated urban drain designs specifically to prevent mosquito 
breeding. Palmerston is one of the few major urban areas in Australia that has been 
located and specifically designed to minimise biting insect problems. 

 

The MEB involvement in urban planning led to involvement in rural residential 
planning as the demand for rural living areas increased and mosquito problems were 
being encountered by the rural residents from both natural and artificial mosquito 
breeding sites. 

 

Guidelines were formulated by MEB as guides in the development process to reduce 
mosquito problems and disease problems. the governing principles of these 
guidelines was  to;  

 

• reduce the risk of  biting insect pests 
• reduce the risk of  mosquito borne disease 
• recognise and avoid areas of biting insect breeding or harbourage 
• avoid costly and environmentally undesirable rectification methods 
• avoid costly and ongoing mosquito or insect control programs 

 

The avoidance of existing mosquito problem areas can be achieved by adequate 
consideration of biting insects in the initial planning process, with development 
location, easements, buffer zones, drainage considerations, and sub division design 
and layout in relation to existing natural and artificial mosquito breeding sites. 

 

One of the significant artificial mosquito breeding sites being encountered by new rural 
residents was associated with the extractive industry.  This was particularly evident in 
the Howard River area where considerable sand mining operations were taking place 
in a seasonally flooded wetland. 

 

As further urban and rural developments have encroached near former and present 
areas of extractive industry, it has been increasingly evident that residential 
developments are being subject to new mosquito problems from these artificial 
sources. The need for judicious planning involving extractive areas and residential 
areas is required to reduce these new potential mosquito problems.  

 

At a meeting between the (previous) DLP&E and THS and M&E in October 1998, the 
Mines representative expressed the desire for guidelines for preventing mosquito 
breeding in extractive industry areas.   
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These guidelines have been formulated in response to this request. These guidelines 
are an attempt to improve the planning process and to reduce the impact of pest and 
mosquito borne disease on the people of the NT 

 

Although these guidelines have been formulated for the extractive industry, many of 
the principles are applicable to other mining developments.  They are primarily 
applicable to the Top End of the NT, but are also generally applicable to other areas of 
the NT and possibly to other areas in Australia. 

 
2.0 MOSQUITOES AND DISEASE 
There are over 100 species of mosquitoes in the NT. Of these, there are about 20 
species that can occur in sufficient numbers and which attack people to cause a 
significant pest problem. A number of these pest species can also be vectors of 
disease.  

 

The major vector species in the Top End of the NT is the common banded mosquito 
Culex annulirostris. The common banded mosquito is a carrier of mosquito borne 
viruses such as Ross River virus, Barmah Forest virus and Murray Valley encephalitis 
virus. These viruses can cause either severe illness or prolonged symptoms that can 
result in people being unable to work for considerable periods. This mosquito breeds 
in natural and artificial flooded freshwater sites often in association with grass and 
reeds.  New breeding sites are created when depressions are made, particularly in 
sand mining areas where the depressions are in areas of a high water table which are 
flooded for considerable periods in the wet season and are subsequently colonised by 
aquatic and semi aquatic plants such as reeds. 

 

Another important vector species is the common floodwater mosquito Ochlerotatus 
normanensis.  This species breeds in natural and artificial flooded freshwater areas, 
often in muddy areas devoid of grasses and reeds. It can carry Ross River virus and a 
number of the viruses that can cause human disease.  New breeding sites can be 
created in mining areas by damming small creeks and drainage lines, and excavations 
in low lying areas that become flooded in the wet season. 

 

Other important species include the water hyacinth mosquito Mansonia uniformis, the 
orange mosquito Coquillettidia xanthogaster, and the Anopheles mosquitoes such as 
the black malaria a mosquito Anopheles bancroftii, the malaria mosquito Anopheles 
farauti s.l., and the reed swamp anopheles Anopheles meraukensis. These species 
can be extreme pests but the most important of these species from a disease point is 
the malaria mosquito, Anopheles farauti s.l. This species is a good vector of malaria 
and THS has advised that there should be no appreciable breeding areas of this 
species within 1.6 km of urban areas in order to reduce the potential of malaria 
making a comeback in the NT. This species can exploit shallow, newly created 
flooded depressions found in extractive areas, as well as shallow flooded freshwater 
and brackish water swamps. 
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The major potential mosquito breeding areas are tidally influenced and inundated 
brackish reed swamps and the upper margin areas of mangrove or tidal swamps that 
are only flooded by the highest tides of the year. The major pest mosquito, the salt 
marsh mosquito Ochlerotatus vigilax breeds in these areas. This species is a major 
carrier of Ross River virus and Barmah Forest virus. This species can be found in new 
breeding sites when the margins of tidally influenced areas are disturbed by mining, 
extractive industry or vehicle access. 

 
3.0 GUIDELINES  FOR EXTRACTIVE INDUSTRY 
 
3.1 Comment on prospective areas for extractive industry 
Comment on the potential of specific areas for proposed extractive industry or mining 
operations to breed mosquitoes can be obtained from the Medical Entomology Branch 
(MEB) prior to the selection of an area for lease or operation. For large mining projects 
this is usually picked up in the EIS process. However for smaller mining or extractive 
industry operations, these aspects may not be adequately addressed in a formal 
environmental approval process until a problem becomes evident and subsequent 
costly rectification measures are required. Informed Medical Entomology Branch 
comment on proposals require plans, maps or other information as outlined below. 

 

• A locality map indicating all adjacent wetlands and tidal areas and residential 
areas. 

 
• A contour map showing the Q100 line and/or seepage areas and maximum tidal 

limit. 
 
• Contour intervals of 1 m between maximum tide limit and 5 m above maximum 

tide limit  near tidal areas. 
 
•  At least 2 m contour intervals for all other areas, and particularly around wetlands 

and seepage areas.   
 
• Position of roads and access tracks. 

 

3.2 Siting of operations 

There are a number of recommendations for the siting of mining and extractive 
industry. These include; 

  

• All extractive operations must be above the Q100, seepage line, or maximum tide 
limit unless specific clearance has been approved from mining, environment and 
health authorities.   

 

• There should be no new extractive operations within 1.6 km of existing or planned 
urban residential areas unless specific biting insect investigations have been 
carried out. 
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• There should be no actual or planned soil, sand or gravel mining operations or 
mining leases within 1.6 km of existing and planned urban or rural residential 
areas unless mined areas can be rehabilitated to the stage where they are not 
potential mosquito breeding sites. 

 

• Any extractive operation bordering freshwater swamp, lagoons, and other 
wetlands, waterways and tidal or tidally affected areas should maintain a 40 m 
easement between the area of operations and the Q100 or highest tide levels to 
minimise disturbance that would create new mosquito sites. 

 

3.3  Surface Drainage  

Surface drainage guidelines include;  

• The final surface of mine waste dumps, extractive industry overburden, or mining 
and extractive areas  should be contoured so that the surface area is free draining 
and has no surface depressions. 

• Any storm water runoff from an operational area or waste dump should be directed 
to a silt trap to prevent any siltation of natural creek lines.  Siltation in creek lines 
can promote the formation of isolated pools or disrupt fish ecology and may lead 
to the subsequent establishment of mosquito breeding sites. 

• Borrow pits, costeans or scrapes must be rehabilitated such that they do not hold 
water for a period greater than 5 days.  These sites can be rectified either by filling 
or rendering them free draining. 

 

• Deep excavations over 2m that can not be drained should have steep sides and, if 
they fill with rain or ground water, they should be stocked with native fish. 

 
 

3.4 Natural  drainage paths and natural wetlands 

• Natural drainage patterns should be maintained where possible.   

• Culverts must be fitted to access roads to prevent the unnecessary retention of 
water which could cause the formation of mosquito breeding sites following 
periods of rain.   

 

• Drainage reserves or easements should be left over the full wet season extent of 
permanent and semi-permanent swamps, lagoons, creek lines, or other wet 
season inundated areas within or adjacent to the extractive area. 

 

• Drainage easements should be left between water features that will be connected 
during the wet season, to prevent the impedance of water along natural flow lines 
within or adjacent to the development. 
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3.5 Artificial drains 
 
 Drains may be required within the operation area if there is likely to be surface pooling 
and the extractive operation is within 1.6 km of urban or rural residential areas. 
Guidelines for drains include; 

 

• Drains for mosquito control only need to be of dimensions that will drain an actual 
or potential flooded mosquito breeding site over a period of days, ie. the drain 
should be as small as possible to achieve the desired aim. 

 

• All freshwater areas should drain within five (5) days.  If a drain overflows its 
banks during periods of heavy rainfall, the overflow water should drain back into 
the drain within the above times.  When drains are constructed in low lying or 
level areas, any berm of spoil should have regular breaks to allow lateral drainage 
into the drain such that no pooling occurs outside the drain.  In other situations 
the berm should be placed on the downhill side of the drain to prevent ponding 
uphill of the berm. 

 

• End points for drains that have a potential to breed mosquitoes should be such 
that the drains discharge directly into daily flushed tidal areas, to a formalised 
channel or creek that drains directly into a daily flushed tidal area, or a large body 
of water, without flowing through or into any low lying areas of restricted flow. 

 

• Earth sided drains should be formalised, straight, smooth, have broad U shaped 
inverts where practical and flow direct to suitable end points.  Maintenance 
access should be included alongside all major open earth lined drains. 

 

• The end point for flood drains that flow into tidal areas should be constructed to 
just below the maximum high tide level or to the fringe of the mangroves, 
whichever is lower. 

 

• Drain maintenance such as silt removal, weediciding or vegetation and debris 
removal for earth lined drains should be programmed on an annual basis.  Drains 
that discharge into dams or lakes will require periodic silt removal at the discharge 
point into the water body to prevent the establishment of aquatic and semi aquatic 
vegetation. 

 

• Open earth lined drains should have erosion prevention drop structures of stone 
and mesh gabions installed wherever there is a likelihood of erosion within the 
drain. 
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• Erosion prevention structures and silt retention facilities should be constructed 
where appropriate (eg. on the down stream side of culverts, dam spill ways or 
along storm water drains) to prevent erosion and siltation of water features that 
will promote the creation of mosquito breeding sites. 

 

• Silt traps should be constructed in major drains before the drains enter freshwater 
or tidal creek lines.  This is considered necessary before a new area is 
developed, particularly if the constructed drainage discharges into relatively wide 
level areas or to a creek or other water body.  Any silt trap should have access for 
regular maintenance and silt removal. 

• Sediment traps need to be designed so that they are free draining within a period 
of 5 days after flooding.  

• Sediment traps should be maintained by silt and vegetation removal on an annual 
basis. 

 

• Any land clearing operation should include the rectification of small depressions, 
particularly in low lying areas or near creek lines, such that no pooling will remain 
for more than five (5) days after flooding or rain. 

 

3.6 Water features and dams 
 
Artificial water features and dams have a great capacity to be colonised be aquatic 
and semi aquatic reeds and other plants, and become significant sources of 
mosquitoes. Guidelines on these include; 

  

• Dams, ponds or other constructed water features within or adjacent to a 
residential development should be constructed with steep sides (45° or greater) 
and be relatively deep (1.8 m) to prevent the establishment of marginal semi-
aquatic vegetation (eg. Typha and Eleocharis reeds) that promote mosquito 
breeding.  Management procedures for wetlands or water features should be in 
place to monitor and control 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 margin of vegetation. 

 

• The bottom of any dam or water feature should be graded as level as possible, 
with a deeper section for low water periods.  This will remove the potential for the 
formation of isolated pools as the water level recedes in the dry season. 
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• Areas surrounding any dam or water feature that will be flooded during the wet 
season should be graded to enable water to drain freely into the dam as the water 
level recedes, without the formation of isolated pools that are capable of retaining 
water for a period greater than 5 days. 

• There must be no islands formed within any dam or water feature.   All areas of 
impounded water should have a relatively deep (2 m) wet season stabilised water 
level to prevent the emergence of semi-aquatic vegetation. 

• Any drainage line directed into a dam or water feature must be fitted with a 
sediment trap or erosion prevention structures.  This is necessary to prevent the 
formation of “alluvial fans” that will promote the establishment of semi-aquatic 
vegetation in the area of the fan where silt will be progressively deposited. 

• Local native fish should be introduced or have access into any dams or water 
feature where the water quality is suitable for their survival, to provide natural 
predators for the control of mosquito larvae. 

• Any spillways must be fitted with erosion prevention structures to prevent 
scouring and siltation of creek lines during periods of overflow. 

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

 

  3.7 Wet land filters 

Constructed wetland filters may be required in extractive industry or mining areas by 
environmental authorities. Constructed wetland filters are generally ponded areas that 
have semi aquatic vegetation to polish storm water drainage or other sources of water 
to prevent silt and pollutants before disposal to natural creek or dam or tidal areas. 

Wetland filters have the potential to provide prolific breeding sites for mosquito 
species of pest and disease significance.  Shallow water and thick semi aquatic 
vegetation, which are the usual characters required in wetland filters, are the same 
characters that promote prolific mosquito breeding. Guidelines for wet land filters 
include; 

• Plans for wetland filter design, location  construction and maintenance provisions 
should be forwarded to the Territory Health Services Medical Entomology Branch 
at the planning stage to ensure that their potential impact on the health of present 
or future residents within mosquito flight range is minimised. 

• Wet land filters should incorporate the features required for water storage areas 
or dams, namely deep ponds, with steep margins, graded bottoms for draining, 
minimum marginal vegetation, vegetation with thin upright stems for fish and 
insect predation, considerable areas of open water, persistent pools for the 
sustaining of predator populations, and annual or regular management abilities 
such as water level manipulation to alternatively flood or strand marginal 
vegetation. 
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• A wetland filter should incorporate the ability to annually reduce the build up of 
any dead vegetation. 

• Annual maintenance for wetland filters. Annual maintenance could be achieved 
by dividing a wetland filter into sections.  A dual pond system will enable water to 
be directed into one side of the filter while vegetation is burnt or other 
maintenance measures are performed in the other side.   

• There should be a capacity to manipulate water levels in the filter. An ability to 
manipulate the water level in the filter to strand or drown vegetation would be 
beneficial for the management of both vegetation and mosquito numbers. 

• Stock the wetland filter with local native fish to provide a significant control of 
mosquito larvae.  The provision of fish however will not remove the need for 
annual maintenance of the wetland filter.   

• Where appropriate, consideration should be given to the provision of a fish ladder 
on any overflow facility to enable the natural dispersal of fish into and upstream of 
the filter. 

• Wetland filters may need to be removed after mining or development operations 
are completed to enable the development of adjacent land. 

 
3.8 Mosquito control 
 

There may be instances where mosquito breeding occurs in dams, depressions or 
water features in extractive areas and mining areas.  If such breeding is within 1.6 km 
of urban or rural residential areas the mosquitoes will need to be controlled by the 
landholder or leaseholder under the Public Health Act. 

 

The onus is on the landholder or leaseholder to carry out monitoring and inspections 
to ensure their premises or areas are free of mosquito breeding. This will usually 
require some form of regular inspection program and awareness of potential mosquito 
breeding sites and a sampling method to determine if mosquitoes are present. 

 

Generally the mosquito breeding should be rectified by engineering methods. 
Temporary control of larval mosquitoes can be controlled by insecticides with those 
insecticides registered for this use in the NT. The mosquito larvicides of choice are Bti 
(Bacillus thuringiensis var. israelensis), methoprene or temephos. These insecticides 
have low mammal toxicity and at recommended rates are non toxic to other aquatic 
life with Bti and methoprene having the least toxicity and the greatest specificity for 
mosquito larvae. They can be applied by hand sprayer for small areas and by 
helicopter for large areas. Medical Entomology is available for advice on mosquito 
control. 
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3.9 Site Rectification and Rehabilitation 
 

There should be a plan for site rectification and rehabilitation. Guidelines include; 
  

• The natural flow of surface water must not be impeded by mining operations (eg. 
construction of access roads). Any disruption of surface drainage should be 
rectified at the end of the mining operation. 

 

• Any artificial depressions within the mining area that are capable of holding water 
for a period greater than 5 days and are conducive to mosquito breeding must be 
rectified by filling or rendered free draining. 

 

• There should be an assessment by MEB of extractive industry areas after mining 
to determine if there are potential mosquito breeding areas remaining. Deep 
persistent water filled steep sided depressions and lakes and other water bodies 
are generally not mosquito problems. However particular sites in these areas may 
become mosquito breeding sites over the medium to longer term (>5 years) as 
vegetation becomes established. All artificial dams and depressions should be 
assessed and siltation areas and other areas capable of becoming mosquito 
breeding sites rectified. 

 

 
4.0 CONSULTATION  
 
There should be an assessment of the potential to create mosquito breeding in the 
planning stage by evaluation of site and topography and plans for mining. 

 
There should be qualitative assessments of mosquito breeding by an inspection of the 
site during and immediately after mining. 

 

A quantitative evaluation of mosquito population by mosquito trapping and larval 
surveys before and after mining should be carried out. 

 

Medical Entomology of the NT Department of Health is available for consultation and 
advice on these aspects. Such consultation is best done before plans for mining are 
drawn up, and certainly before the extraction process has begun. Consultation on 
these aspects should be done in coordination with the other relevant government 
departments involved in planning, the environment and mining in the Northern 
Territory Government. 
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Plate 1 This tidally flooded ex-sand mining borrow pit at Casuarina Coastal Reserve 
Darwin. 

 It was a prolific breeding site for Ochlerotatus vigilax and Anopheles farauti 
mosquitoes.This site was rehabilitated by filling with sand by loader scraper from low 
tide areas nearby and recontouring. 
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