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1. Introduction 
Phillips Petroleum Company Australia Pty Ltd (now ConocoPhillips Australia Pty Ltd) were given 
approval by both the NT and Commonwealth environmental ministers in 1998 for the construction and 
operation of a proposed 3 Million Tonnes Per Annum (MTPA) LNG facility at Wickham Point, in 
Middle Arm of Darwin Harbour. This project was deferred, and in March 2002 Darwin LNG Pty Ltd 
(a subsidiary company of ConocoPhillips) submitted a Public Environmental Report for an expanded 
10MTPA LNG plant.  
 
The project was approved after going through a rigorous environmental impact assessment, which 
included a 12-month biting insect assessment of the proposed development site conducted by the 
Medical Entomology Branch (MEB) of the Department of Health and Community Services (Warchot 
and Whelan 2004). Construction of the Darwin LNG Pty Ltd 10MTPA LNG plant began in late 2003. 
As part of the biting insect assessment for the proposed development, the Medical Entomology Branch 
was also commissioned in late 2002 to conduct a post construction inspection of the development site 
and immediate surrounds, to locate any new mosquito breeding sites created by construction activities. 
 
Post construction inspections were carried out by MEB in January and March 2006. Sites of particular 
interest were stormwater drains, stormwater drain end points, stormwater pits, sediment basins and 
discharge points, disturbed tidal areas and landscaped areas. As this report is based on the post 
construction inspection only, discussion on mosquito species is limited to the major potential pest and 
vector species. For further information on mosquito species mentioned in this report readers should 
refer to the Wickham Point Baseline Biting Insect Report (Warchot and Whelan 2004). 

2. Aims 
The aim of the post construction inspection was to identify any potential mosquito breeding sites 
created by development activities at Wickham Point, and provide recommendations on the 
rectification of these sites. Artificially disturbed areas are often productive breeding grounds for 
various mosquito species, such as the salt marsh mosquito Ochlerotatus vigilax and the North 
Australian malaria mosquito Anopheles farauti s.l. in tidal and brackish water areas, and the common 
banded mosquito Culex annulirostris in stormwater drains and grassy depressions.  
 
Another aim of the post construction inspection was to inspect bunded areas and water holding pits 
within the development site, to locate any potential breeding sites that may require further inspection 
and treatment in the event of an incursion of exotic mosquito species such as Aedes aegypti in the 
facility locality. 
 
Future post construction adult biting insect trapping is also proposed to occur one day before the full 
moon in September 2006, to assess post construction peak season biting midge numbers, and 10 days 
after the November 2006 spring high tide, to assess post construction peak season salt marsh mosquito 
numbers. The post construction biting insect trapping is designed to highlight any significant changes 
in biting insect populations that could be attributed to development activities, although it has 
limitations due to the trapping only being once off instead of over a five day period, and not repeated 
over several months when peaks are expected to occur. 

3. Methods 
Two post construction inspections were conducted, one in the mid wet season on the 18th January 
2006, and one in the late wet season on the 15th March 2006. Potential breeding sites were sampled 
using a 270ml ladle, painted white on the inside to aid in the location of larvae. Potential breeding sites 
were marked on a rectified aerial photograph of Wickham Point with an overlay of the development 
facilities, provided by ConocoPhillips. Natural breeding sites were not surveyed, as they have already 
been described in the Wickham Point Baseline Biting Insect Report (Warchot and Whelan 2004). 
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4. Results 
Results of the 18th January 2006 and 15th March 2006 field investigations are displayed in Table 1, 
with site locations shown in Figure 1. Actual and potential mosquito breeding sites present at the 
Darwin LNG Plant are described below. 

Larval Site 1 
Sediment Pond 3. The pond was steep sided and relatively deep, with no vegetation growth in the 
water or at the waters edge. Water flowed out of the sediment pond via an internal drainage structure, 
designed to maintain a stable wet season water level in the pond, through the western pond wall via a 
pipe and into the adjacent upper tidal zone.  Emergency overflow provisions were also allowed via a 
rock armoured overflow point on the western wall of the sediment pond, which directed flows down 
the same path as the pipe discharge. No mosquito breeding was located in the sediment pond during 
the January site visit, and the pond was not sampled during the March site visit, as a visual assessment 
indicated it was not currently conducive to mosquito breeding. 

Larval Site 2 
This site was the discharge point from Sediment Pond 3, with water flowing through a short section of 
terrestrial vegetation before reaching the mangrove margin. Several small eroded pools were evident 
between the water discharge point and the mangrove margin. Water was flowing during both site 
visits, and no mosquito larvae were located during both site visits. 

Larval Site 3 
This site was a small remanent upper tidal mangrove area cut off by the construction of an access road 
embankment, located to the south of Sediment Pond 1 (Larval Site 4). Water imperfectly drained from 
this area to the adjacent pipe culvert located downstream of this site, adjacent to Sediment Pond 1. 
Rock check dams constructed in the remnant mangrove area were also contributing to water ponding 
at this site. A single salt marsh mosquito Ochlerotatus vigilax larvae was located during sampling in 
January. This site was not sampled in March, as a visual assessment indicated it was not currently 
conducive to mosquito breeding.. 

Larval Site 4 
Sediment Pond 1. The internal layout of this pond was similar to Sediment Pond 3. Water discharged 
from the sediment pond into a remnant cut off upper tidal mangrove area (Larval Site 3), and then 
through a pipe culvert under the adjacent access road to a tidal flat area. Sediment Pond 3 was free 
from semi-aquatic and water-margin vegetation growth during the January site visit, but during the 
March site visit it was noticed that Typha sp. reeds had colonised the sediment pond. No mosquito 
sampling was undertaken at this site, as visual assessments indicated it was not currently conducive to 
mosquito breeding. 

Larval Site 5 
This site was the downstream side of the access road pipe culvert, which collects stormwater overflow 
from Sediment Pond 1 and stormwater runoff from a remnant hill area. The area downstream of the 
pipe culvert was rock armoured to minimise erosion. Water flowed from the pipe culvert onto the 
adjacent tidal flat, and flowed along the east side of the flat past the sand spit and into a regularly 
flushed tidal mangrove area. No larval mosquito sampling was undertaken at this site, as visual 
assessments indicated it was not currently conducive to mosquito breeding.  

Larval Site 6 
Larval Site 6 was a mudwave area created by fill activities during the early construction phase of the 
development (Kate Atkinson pers. comm.). Many of the mudwaves had naturally levelled out (Kate 
Atkinson pers. comm.), although a few shallow mudwaves were still present during the January and 
March field visits. Those remaining mudwaves were being treated with methoprene residual 
briquettes, which were evident during the January site visit. No mosquito larvae were located during 
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sampling in January, and no sampling was undertaken in March, as a visual assessment indicated it 
was not currently conducive to mosquito breeding. Fish were evident in the mudwave pools. 

Larval Site 7 
This site was a pipe inlet collecting stormwater flows from the adjacent cleared area and discharging 
the water into the adjacent mangrove margin. No formal inlet structure had been provided. Stormwater 
was flowing into the pipe during both site visits. No larval sampling was undertaken, as visual 
assessments indicated it was not currently conducive to mosquito breeding. 

Larval Site 8 
Sediment Pond 2. This pond was similar in design to Sediment Ponds 1 & 3, with the exception of the 
emergency overflow point, which discharged to a different area than the formal sediment trap 
discharge point. No semi-aquatic or water-margin vegetation growth was evident in the sediment pond 
during both field visits. This site was not sampled for mosquito breeding in March, as a visual 
assessment indicated it was not currently conducive to mosquito breeding, and no mosquito breeding 
was located in January. 

Larval Site 9 
Larval Site 9 was the discharge points from Sediment Pond 2. The formal pipe discharge point was 
rock armour protected and showed minimal signs of erosion. The emergency overflow discharge point 
was rock armoured but there were signs of scouring between the mangrove margin and emergency 
overflow point, which resulted in shallow water ponding. No mosquito breeding was located in 
January, and this site was not sampled in March, as a visual assessment indicated it was not currently 
conducive to mosquito breeding. 

Larval Site 10 
Larval Site 10 was the clean water open unlined drain that captured water runoff from an adjacent 
remnant hill, and redirected the water to a pipe culvert adjacent to Sediment Pond 1 on the north side 
of the remnant hill, and a pipe culvert located at the southern corner of the remanent hill. Water was 
ponding in the entire drainage system, mainly due to the presence of rock check dams in the section of 
the drain located on the southern side of the remnant hill, and due to minimal grade in the section of 
drain located on the northern side of the remnant hill. Grass was growing in most sections of the 
drainage system, but was relatively sparse and standing. The north-east section of the drain was 
surveyed in January, no breeding was located. The drainage system was not surveyed in March, as a 
visual assessment indicated it was not currently conducive to mosquito breeding. 

Larval Site 11 
This site was the propane sump. It was approximately 6m x 6m in dimension and deep, with vertical 
concrete sides. Water was ponding in the pit in January, with no sampling undertaken as a visual 
assessment indicated it was not currently conducive to mosquito breeding. The pit was not inspected in 
March as water was observed flowing into the pit during the time of the survey. 

Larval Site 12 
This site was a water holding pit in the underground drainage system adjacent to the jetty. Water was 
present in the pit in January, and this site was not inspected in March. This site was not sampled for 
mosquito breeding. 

Larval Site 13 
Larval Site 13 was a natural flowline in the narrow interdune area adjacent to the disturbance 
envelope. Water ponding was evident in April. This site was not sampled for mosquito breeding, 
although has been previously identified as a small breeding site for the salt marsh mosquito 
Ochlerotatus vigilax (Warchot & Whelan 2004). 
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Larval Site 14 
Larval Site 14 was the clean water open drain that runs along the base of the remnant northern part of 
the main island of Wickham Point. Water from this drain was informally directed to the tidal area 
adjacent to Larval Site 13, with some water from this drain also flowing into the Larval Site 13 
flowline. Sparse areas of standing grass were growing in the drain. This site was not sampled for 
mosquito breeding, as visual assessments indicated it was not currently conducive to mosquito 
breeding. 

F:\ENTO\ento_files\public_information\branch_reports\baseline_studies\wickham_point\Post construction Wickham Point\Report post 
constuction Wickham Point.doc 7



5. Discussion 

5.1 Potential mosquito breeding sites created by the development (see Figure 1) 
Potential mosquito breeding sites created by the development are listed below. For further information 
on the mosquito species mentioned, please refer to Appendix 1 ‘Problem Mosquito Species in the Top 
End of the NT – Pest and Vector Status, Habitats and Breeding Sites’. 

5.1.1 Cut off mangrove area (Larval Site 3) 
This site was likely to have been a significant breeding site prior to the January 2006 field survey. 
Although the cut off mangrove area was relatively small, the mosquito species found breeding in the 
area, Ochlerotatus vigilax, can breed in very high densities in tidal and brackish water pools with or 
without vegetation. This species can breed in densities of several thousand larvae per square metre.  
Potential Oc. vigilax breeding at this site is likely to occur from September to January inclusive after 
the monthly high tides, and from October to January inclusive after rainfall over 25mm. 
 
Other mosquito species that may take advantage of this site are the saltwater Culex mosquito Culex 
sitiens and the saltwater Anopheles mosquito Anopheles hilli. Anopheles farauti, which belongs to the 
species complex Anopheles farauti s.l., is a brackish water species and may also breed at this site. 
Breeding of these species is likely to occur during the wet season months of December to April. 

5.1.2 Sediment ponds (Larval Sites 1, 4 & 8) 
The sediment ponds could become potential wet season and early dry season mosquito breeding sites 
if they become heavily colonised with semi-aquatic reeds, such as the Typha sp. reeds that are 
currently growing in Sediment Pond 1. Mosquito species that could take advantage of habitats created 
by semi-aquatic reeds include the common banded mosquito Culex annulirostris, the golden mosquito 
Coquillettidia xanthogaster, the waterlily mosquito Mansonia uniformis, the Australian Anopheles 
mosquito Anopheles annulipes s.l., the North Australian malaria mosquito Anopheles farauti s.l. and 
the black malaria mosquito Anopheles bancroftii.  

5.1.3 Sediment pond discharge and other stormwater discharge sites (Larval Sites 2, 5, 7, 9 & 13) 
There was evidence of minor erosion at the discharge sites for Sediment Ponds 2 & 3. The erosion was 
located in upper high tide areas, and although the erosion was minimal, tidal water ponding or 
rainwater ponding in these eroded areas could promote Oc. vigilax breeding in the months of 
September to early January. By mid January until the end of the wet season, continual water flows 
from the silt trap will most likely prevent mosquito breeding, although there may be dry spells in these 
wet season months when water can pool for more than 7 consecutive days, which may allow Cx. 
sitiens and An. farauti s.l. breeding. 

5.1.4 Stormwater drains (Larval Sites 7, 10 & 14) 
Stormwater drains within the development site were generally well designed. Water runoff from 
operational areas was conveyed to the various silt traps via stormwater pipes and open concrete lined 
drains. Clean water runoff from remnant vegetation areas was conveyed to the mangrove margin via 
open unlined drains.  
 
The potential for mosquito breeding would arise if drains were not maintained on an annual basis to 
maintain the free flow of water. Silt deposition in open drains could lead to the upstream 
impoundment of water or the formation of isolated pools, which could become breeding sites for the 
common banded mosquito Cx. annulirostris, particularly if the water is high in nutrient or if 
vegetation growth is present in the drains.  Silt deposition also encourages vegetation growth in 
concrete lined drains, increasing the possibility of mosquito breeding. Erosion, silt deposition and 
vegetation growth at drain end points can also lead to the creation of mosquito breeding sites for 
species such as the salt marsh mosquito Oc. vigilax if the drains are subject to tidal influence. 
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Larval Site 7, which was a concrete pipe collecting overland flows in the revegetation area, on the NW 
side of the development site, was either incomplete at the time of the March 16 survey, or 
inappropriately designed from an erosion point of view. No formal inlet structure was provided, which 
had resulted in erosion around the pipe and probably some deposition of silt at the pipe outfall at the 
mangrove margin. Silt deposition into tidal areas has the potential to create areas of ponding water and 
mosquito breeding. 

5.1.5 Stormwater pits (Larval Sites 11 & 12) 
There were large stormwater pits  present in the development area, most notably the propane sump and 
the sump in the drainage line near the jetty, although there may be other large stormwater pits in other 
areas of the development site that were not located. Mosquito breeding is unlikely to occur in the 
propane sump unless the water becomes stagnant, the same applies to other large, deep, concrete lined 
water holding pits in the development area.  
 
However, small stormwater pits in the development area, such as grate inlet pits, could become 
potential mosquito breeding sites if they have been designed to hold water. One grate inlet pit was 
examined during the field surveys, which was shown to be free draining, although it is possible that 
other grate inlet pits in the development area may have been designed with a sump. Mosquito species 
that have been found breeding in stormwater pits in NT include Cx. annulirostris and Cx. 
quinquefasciatus. Stormwater pits subject to dry season water flows have the greatest potential to 
become mosquito breeding sites. 
 
Bunded areas in the development site have the potential to breed mosquitoes such as Cx. annulirostris, 
if they are subject to dry season water influence, or pond water for extended periods in the wet season. 
They could also breed Cx. quinquefasciatus if there is higher levels of organic material e.g. rotting 
vegetation etc. 

5.1.6 ‘Mud Wave’ area (Larval Site 6) 
Several relatively small areas of ponding were present in the mud wave area, and are likely to silt over 
in the near future. In the meantime, mosquito species likely to take advantage of the these depressions 
include Oc. vigilax, Cx. sitiens and An. hilli, when tide or rainwater ponds in the depressions. 

5.1.7 Depressions in open areas 
Numerous small areas of shallow water ponding were observed in various open areas of the 
development site. These sites are likely to be rectified with ongoing rehabilitation. The areas of 
ponding were mainly located on bare earth and as such do not pose a high potential for mosquito 
breeding in their current state. If they become vegetated with prostrate or dead grass they may become 
breeding sites for Culex annulirostris and Anopheles annulipes s.l., and if affected by salt spray may 
become breeding sites for Oc. vigilax, Cx. sitiens and An. farauti s.l. 

5.1.8 Sewage disposal 
Although not in operation, the proposed effluent irrigation area could create mosquito breeding. It 
needs to be designed and operated in accordance to Department of Health and Community Services 
guidelines, subject to the approval of the Manager, Environmental Health Darwin Urban. 

5.1.9 Road embankment 
Although the road embankment into Wickham Point is not part of the development site, it is worth 
noting that mosquito breeding sites were created by the construction of the road embankment 
(Warchot & Whelan 2004, Figure 3). These sites have not been surveyed since 2003, but were still 
present on the 15th March 2006.  
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5.2 Management measures to prevent mosquito breeding 
The best method to control mosquitoes in the development area is to prevent or remove breeding sites. 
Mosquito control using larvicides should only be seen as a temporary solution. Management measures 
discussed below relate to preventing mosquito breeding and not treating mosquito breeding with 
insecticides. 

5.2.1 Cut off mangrove area 
This site should be filled, starting from the 4m AHD level upstream of the cut off mangrove area to the 
pipe culvert, with a suitable grade maintained to ensure water flows to the pipe culvert without 
ponding. Alternatively, if levels allow, a drain could be constructed through the cut off mangrove area 
to the downstream pipe culvert. 

5.2.2 Sediment ponds 
The sediment ponds have been constructed in a manner that minimises mosquito breeding potential. 
The walls of the ponds are steep and have been constructed using a coarse gravel type fill, which will 
delay the colonisation and growth of dense areas of grass at the waters edge. The steep sides also 
encourage wave action, which prevents mosquito breeding by disrupting larvae and pupae at the water 
surface. Annual inspections of the sediment ponds will be required however to assess the requirement 
for maintenance, such as vegetation removal or herbiciding. The sediment ponds should also be 
assessed annually for desilting requirements, to ensure the ponds remain deep, to minimise the 
potential for semi-aquatic vegetation growth. 
 
Management measures should be implemented to control or eliminate all semi-aquatic reeds such as 
Eleocharis and Typha sp. growing in sediment ponds as soon as practical, to prevent the establishment 
of dense areas of reeds that will encourage mosquito breeding. This can be achieved by physically 
removing the reeds in the dry season, or eliminating the reeds with repeat rounds of a herbicide. 
 
Fish can be utilised for mosquito control, but are unlikely to be required if the above maintenance 
measures have been implemented. 
 
If the sediment ponds are to be decommissioned, they should be removed and rehabilitated such that 
the rehabilitated surface is free from depressions capable of ponding water for periods greater than 
five consecutive days. 

5.2.3 Sediment pond discharge areas 
Sediment pond discharge areas should be checked for erosion at the end of each wet season. Areas of 
erosion should be rectified by filling and protecting with rock armour or other suitable erosion 
prevention structures such as reno mattresses. 

5.2.4 Stormwater drains 
Stormwater drains should be inspected annually at the end of the wet season for maintenance 
requirements such as silt removal, erosion prevention or herbiciding. Cleanwater drain end points 
should also be inspected annually at the end of the wet season for erosion, siltation or excess 
vegetation growth, with appropriate maintenance or rectification measures implemented. Stormwater 
drain end points should be inspected annually for maintenance requirements such as desilting, 
vegetation control/removal or erosion protection. 

5.2.5 Stormwater pits 
Grate inlet pits at the development site should be assessed for the potential to hold water. This can be 
achieved by reviewing the stormwater design plans for the development, or a visually inspecting 
individual pits by looking at the invert of the outlet pipe in relation to the floor of the pit. Those pits 
with the potential to pond water, and serve no specific purpose, should be rectified by filling the floor 
of the pit with concrete such that the invert of the pit matches the invert of the outlet pipe.   
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The propane sump and large water holding pit adjacent to the jetty, and any other large concrete lined 
water holding pit in the development area, are likely to remain mosquito free unless they become 
polluted with organic content water, or accumulate with vegetation debris. Keeping pits free from 
vegetation debris and preventing organic water entering pits will prevent mosquito breeding. Pits 
should be routinely inspected for organic water or the accumulation of debris, with appropriate 
measures implemented to prevent mosquito breeding when necessary. Management measures can 
include draining the large water holding pits when required and removing debris, with water from the 
pits discharged to the sediment ponds or to a daily flushed tidal area. Water holding pits should be 
treated with methoprene pellets or briquettes as a short term solution when mosquito breeding occurs 
and the pits cannot be drained in time to prevent the emergence of adult mosquitoes. 
 
Bunded areas are subject to a management plan to ensure rainwater does not pond for extended 
periods (Kate Atkinson Pers. Comm.). This will prevent potential wet season mosquito breeding. 
Bunded areas subject to dry season water influence, such as from condensation runoff, can become 
mosquito breeding sites. Any bunded area subject to dry season water influence should be placed on a 
management program to ensure water is drained on a weekly basis. 

5.2.6 ‘Mud wave’ area 
The mud wave area will self stabilise so no rectification works are required. The depressions in the 
mud wave area have previously been treated with methoprene 150 day briquettes (Kate Atkinson Pers. 
Comm). This treatment should continue until there are no longer any depressions capable of ponding 
water and breeding mosquitoes. 

5.2.7 Depressions in open areas 
Ongoing rehabilitation works at the development site should include filling all low lying areas and 
appropriately grading these areas such that there are no depressions capable of ponding water for 
periods greater than 5 days. 

5.2.8 Sewage disposal 
The proposed irrigation area to the west of the LNG Storage Tank (Train 1) should be appropriately 
graded to be free from depressions, to allow adequate drainage during rainfall periods. Periodic checks 
of the disposal area should be conducted during the wet season, to identify any areas of ponding water 
that require rectification. Areas that receive surface water runoff from the irrigation area should also 
be periodically inspected during the wet season for water ponding, with any areas of water ponding 
rectified to prevent mosquito breeding. 

5.2.9 Road embankment 
The tidal mangrove areas on the upstream side of the road embankment should be visually inspected 
3-4 days after the monthly high tide in the months of September to December for water ponding and 
mosquito larvae. If mosquito larvae are detected, the authority responsible for the road embankment 
should be notified and rectification of these sites requested. Any mosquito breeding sites alongside the 
road embankment should be treated with methoprene 150 day residual briquettes until rectification is 
achieved.  

5.3 Natural mosquito breeding site control 
Some smaller mosquito breeding sites highlighted in the Wickham Point Baseline Biting Insect Report 
have been removed by the development. There are still several significant mosquito breeding sites that 
remain on the Wickham Point Peninsular and are likely to be periodic sources of the salt marsh 
mosquito Ochlerotatus vigilax. These sites are described in greater detail in the Wickham Point 
Baseline Biting Insect Report, and are briefly described below. 
 
The major nearby salt marsh mosquito breeding site is located in a Peltophorum pterocarpum forest 
near the south-west corner of the development area (Figure 1). Two recommendations on rectifying 
this site were suggested in the Wickham Point Baseline Biting Insect Report.  
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a) Fill and appropriately level the forest. There may be environmental constraints with this method, it 
is advised that the relevant environment authority be contacted to discuss the suitability of this method 
of rectification.  
 
b) The second rectification suggestion was to install a short sub-soil pipe through the sand spit from 
the lowest point of the Peltophorum sp. forest, to drain the forest. This method is probably the most 
environmentally suitable. The pipe would have to be of suitable dimensions to drain the forest within 3 
days. Inspections would be required the following wet season after heavy monsoon rainfall to assess 
the capabilities of the pipe, and to locate any small residual pools that would require rectification by 
spot filling. The Medical Entomology Branch and Parks and Wildlife Commission of the NT has had 
success in draining a similar but more extensive habitat in Casuarina Coastal Reserve using this 
method. 
 
If water ponding in the Peltophorum pterocarpum forest is not rectified, the area should be treated 
with methoprene 150 day residual briquettes from mid December to early March. One treatment 
should last the entire salt marsh mosquito breeding season at this site. 
 
The other significant mosquito breeding site highlighted in the Wickham Point Baseline Biting Insect 
Report was the mudflat area adjacent to the North Island on the Wickham Point Peninsular. Two upper 
high tide areas on the mudflat, vegetated with salt tolerant herb species, were identified as significant 
salt marsh mosquito breeding sites. It is recommended that these sites be controlled with methoprene 
150 day residual briquettes during the months of September to January inclusive. One treatment 
should last the entire salt marsh mosquito breeding season at this site. Please refer to the Wickham 
Point Baseline Biting Insect Report for further details on this site. 
 

F:\ENTO\ento_files\public_information\branch_reports\baseline_studies\wickham_point\Post construction Wickham Point\Report post 
constuction Wickham Point.doc 12



6. Conclusions 
The construction of the Darwin LNG Plant has not created any extensive mosquito breeding sites, 
although there were some potential mosquito breeding sites created by the development which can be 
easily rectified or managed to prevent mosquito breeding. Potential mosquito breeding sites created by 
the development are listed below: 
 
• The cut off mangrove area adjacent to Sediment Pond 1 is the most significant potential mosquito 

breeding site created by the development. Mosquito species likely to breed in this area include the 
salt marsh mosquito Ochlerotatus vigilax, the saltwater Culex mosquito Culex sitiens, the North 
Australian malaria mosquito Anopheles farauti s.l. and the saltwater Anopheles mosquito 
Anopheles hilli. 

 
• Open stormwater drains have the potential to breed mosquitoes if affected by silt and vegetation 

growth. This includes both the concrete lined open drains and the cleanwater drains. 
 
• Stormwater drain end points have the potential to become mosquito breeding sites if affected by 

erosion, silt accumulation or excess vegetation growth. 
 
• The large stormwater pits in the development area, such as the propane sump and the water 

holding pit adjacent to the jetty, are unlikely to become mosquito breeding sites unless the water 
within the pits contains organic matter. There may be small stormwater pits within the 
development site that could be potential mosquito breeding sites. 

 
• Bunded areas could become potential mosquito breeding sites if subject to dry season water 

influence. 
 
• The sediment ponds could become mosquito breeding sites if semi-aquatic vegetation is allowed 

to grow in the ponds. This was beginning to occur in Sediment Pond 1. The design of the ponds 
with steep sides and deep water will discourage mosquito breeding. 

 
• Minor erosion was evident at the Sediment Ponds 2 & 3 discharge points, which could become 

small mosquito breeding sites. Further erosion will create further potential mosquito breeding 
sites. 

 
• The mud wave area created during the early stages of development has progressively become level 

and will continue to do so until it no longer represents a mosquito problem. 
 
• Numerous small depressions located in various open areas of the development site have the 

potential to become mosquito breeding sites.  
 
• The effluent disposal area and any depressions receiving surface water runoff from this area have 

the potential to become mosquito breeding sites if not designed and operated in accordance to 
DHCS guidelines. It needs to be approved by the Manager, Environmental Health Darwin Urban. 

 
• The development site will be affected by salt marsh mosquitoes breeding arising from the 

Peltophorum forest adjacent to the south west corner of the development site, the upper tidal flats 
adjacent to the North Island of Wickham Point, and several tidal areas cut off by the construction 
of the road embankment to the Darwin LNG Plant. 
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7. Recommendations 
• The cut off mangrove area should be rectified by filling from the 4m AHD mark upstream of the 

cut off mangrove area to the downstream pipe culvert, or draining to the downstream pipe culvert, 
to remove this area as a potential  mosquito breeding site. 

 
• All open drains should be placed on an annual maintenance program to remove silt and herbicide 

vegetation growth within the drains when necessary. 
 
• Stormwater drain end points should be inspected annually for maintenance requirements such as 

desilting, vegetation removal/control or erosion protection. 
 
• Sediment ponds should be maintained free from semi-aquatic vegetation growth, to prevent the 

creation of suitable mosquito breeding habitat. Overflow and discharge points from the sediment 
ponds should be inspected annually after the wet season for erosion, with any areas of erosion 
rectified. If the ponds are to be removed, they should be rectified such that the finished surface is 
free from depressions capable of ponding water for periods greater than five consecutive days. 

 
• Large concrete lined water holding pits within the development site should be periodically 

inspected for the presence of organic water or the accumulation of debris. If organic water is 
located, the pits should be drained to prevent mosquito breeding and the source of the organic 
water located and rectified. Debris should also be removed when present. The pits should be 
treated with methoprene pellets or briquettes if mosquito breeding becomes a problem and the pits 
cannot be drained in time to prevent the emergence of adult mosquitoes.  

 
• Small stormwater pits such as grate inlet pits should be inspected for the potential to hold water, 

with any pit capable of holding water rectified by raising the floor of the pit with concrete so that 
it is level with the outlet pipe. 

 
• Any bunded areas that are subject to dry season water influence should be drained on a weekly 

basis. 
 
• Water ponding in the Peltophorum forest should be minimised by installing a pipe through the 

sand spit from the lowest point in the forest. The forest should then be inspected after heavy 
monsoon rainfall the following wet season to assess the effectiveness of the pipe, and to locate any 
small localised depressions that require rectification by spot filling. 

 
• If mosquito breeding in the Peltophorum forest is not rectified, it should be controlled with 

methoprene 150 day residual briquettes from mid December to early March. Other significant salt 
marsh mosquito breeding sites located adjacent to the North Island of Wickham Point should also 
be controlled with methoprene 150 day residual briquettes during the months of September to 
January inclusive. One treatment should last the entire salt marsh breeding season at these sites. 

 
• The upstream side of the road embankment to Wickham Point should be visually inspected 3-4 

days after the monthly high tide in the months of September to December inclusive for the 
presence of water ponding and mosquito larvae. The authority responsible for the road 
embankment should be notified if water ponding and mosquito breeding is located, and requested 
to rectify these areas. 
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Figure 1 : Darwin LNG Plant post construction mosquito sampling points
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Table 1: Darwin LNG Plant post construction mosquito breeding inspections 18th January and 15th March 2006 (see Figure 1 for site locations)
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LN01572 18-Jan-2006 Larval Site 1 - Sediment Pond 3 Flooded No 1600 0 5 0 Nil mosquitoes 0 0 0 0 0 0
LN01589 18-Jan-2006 Larval Site 10 - Clean water open unlined drain south section of LNG Plant Pooling No 50 0 10 0 Nil mosquitoes 0 0 0 0 0 0
LN01590 18-Jan-2006 Larval Site 11 - Propane sump Pooling N/C 30 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01591 18-Jan-2006 Larval Site 12  - Underground stormwater pit adjacent to Jetty Pooling N/C N/C 0 N/C 0 Not sampled 0 0 0 0 0 0

LN01593 18-Jan-2006 Larval Site 14  - clean water open unlined drain north part of development site Flowing N/C N/C 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01574 18-Jan-2006 Larval Site 2 - Sediment Pond 3 discharge area Flowing No 4 0 5 0 Nil mosquitoes 0 0 0 0 0 0
LN01576 18-Jan-2006 Larval Site 3 - cut off mangrove area adjacent to Sediment Pond 1 Pooling Yes 30 1 5 0.2 Oc. (Och) vigilax 1 0 0 1 0 0
LN01578 18-Jan-2006 Larval Site 4 - Sediment Pond 1 Flooded N/C 1600 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01580 18-Jan-2006 Larval Site 5 - Sediment Pond 1 overflow Flowing N/C N/C 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01582 18-Jan-2006 Larval Site 6 - mudwave area, west side of development Pooling No 10 0 5 0 Nil mosquitoes 0 0 0 0 0 0
LN01584 18-Jan-2006 Larval Site 7 - pipe inlet, vacant land on west side of development site Flowing No 0 0 N/C 0 Nil mosquitoes 0 0 0 0 0 0
LN01586 18-Jan-2006 Larval Site 8 - Sediment Pond 2 Flooded No 1600 0 5 0 Nil mosquitoes 0 0 0 0 0 0
LN01588 18-Jan-2006 Larval Site 9 - Sediment Pond 2 overflow Flowing No 6 0 4 0 Nil mosquitoes 0 0 0 0 0 0
LN01577 15-Mar-2006 Larval Site 3 - cut off mangrove area adjacent to Sediment Pond 1 Pooling N/C 30 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01575 15-Mar-2006 Larval Site 2 - Sediment Pond 3 discharge area Flowing No 4 0 2 0 Nil mosquitoes 0 0 0 0 0 0
LN01573 15-Mar-2006 Larval Site 1 - Sediment Pond 3 Flooded N/C 1600 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01579 15-Mar-2006 Larval Site 4 - Sediment Pond 1 Flooded N/C 1600 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01581 15-Mar-2006 Larval Site 5 - Sediment Pond 1 overflow Flowing N/C 0 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01583 15-Mar-2006 Larval Site 6 - mudwave area, west side of development Pooling N/C N/C 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01592 15-Mar-2006 Larval Site 13 - Interdune flowline Flooded N/C 20 0 N/C 0 Not sampled 0 0 0 0 0 0
LN01585 15-Mar-2006 Larval Site 7 - pipe inlet, vacant land on west side of development site Flowing N/C N/C 0 N/C 0 Nil mosquitoes 0 0 0 0 0 0

/larval_mosquito_Darwin LNG Plant/larval inspections Medical Entomology Branch DHCS 15/08/2006
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PROBLEM MOSQUITO SPECIES IN THE TOP END OF THE NT 
PEST AND VECTOR STATUS HABITATS 

AND BREEDING SITES 
 

Peter Whelan 
Senior Medical Entomologist 

NT Department of Health and Community Services  
1997 

Minor update January 2004 
 

These summary tables are intended as a guide and for assistance to environmental health 
officers and other public health officers involved in mosquito awareness, surveillance and 
control programs. They are of a general nature only. They are based on selected literature and 
my 25 years of field experience as an entomologist in the NT.  

 
Flight range 
Adult mosquitoes generally disperse in reasonable numbers, at least 1.6 km from their 
breeding site.  However, some fly much longer distances in search of blood meals (eg. Oc. 
vigilax, Oc. normanensis and Cq. xanthogaster) and some generally do not fly far at all (eg. 
Ve. funerea, Oc. kochi, Oc. tremulus, Cx. quinquefasciatus and Ma. uniformis) 
   
Species identities 
Where there are species complexes which are difficult or impossible to separate 
morphologically, there is no data regarding the vector capacity of the individual members of 
the complex.  For example, An. farauti  (formerly An. farauti No. 1) is a probable vector of 
malaria in New Guinea and was probably responsible for the Cairns epidemic in 1942. 
However, there is no indication of the vector performance of An.hinesorum (formerly An. 
farauti No. 2) or An. torresiensis (formerly An. farauti No. 3) in Australia. 
 
Pest levels 
Pest level is very subjective and depends on the population of people subjected to attack and 
their habits/clothing/location at sunset in an overall setting of size and productivity of nearest 
breeding sites.  CO2 trap levels below the threshold may still be a localised nuisance but are 
not regarded as at a significant pest level. CO2 trap thresholds generally hold for the Top End 
of the NT but may vary under different local conditions such as, proximity to breeding site 
and productivity of breeding site, the topography and vegetation between breeding sites and 
residential areas, and location and exact position of mosquito traps. 
 
Total of all species present at a given location gives an indication of the total pest level. For 
protected people, (people inside screened houses at night after sundown) there is no real pest 
problem even at very high levels. Before sundown the pests in residential areas are primarily 
Ochlerotatus vigilax and Ochlerotatus notoscriptus within flight range of breeding sites and 
on a seasonal basis. Other species can be pests in shaded/heavily vegetated areas at times 
during the day but generally have peak biting levels in the first two hours after sundown. 
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  MAJOR PEST AND VECTOR MOSQUITO SPECIES  

IN THE TOP END OF THE NT* 

Peter Whelan, Medical Entomology Branch, Department of Health and Community 
Services 1997 

SPECIES PEST STATUS 1 VECTOR STATUS 
An. annulipes s.l. 2
 

Widespread pest, bites at night and will enter 
houses. 

Potential malaria vector. 

An. bancroftii 
 

Major pest, widespread, bites anytime near 
breeding site, nightly or shaded areas 
elsewhere. 

Potential malaria vector. 
 

An. farauti s.l. 2

 
Local pest, bites at night.  Uncommon, 
except near mostly sub-coastal and extensive 
freshwater or brackish swamps. 

Major potential vector of malaria. 
 

An. hilli 
 

Coastal pest, bites at night, enters houses. 
Common near brackish water swamps. 

Potential malaria vector. 

An. meraukensis 
 

Local pest, bites after dark.  Very common 
near extensive freshwater swamp. 

Not potential malaria vector. 

Cx. annulirostris 
 

Major pest, very common and widespread in 
both urban an rural areas.  Bites mainly in 
evening and at night.  

Major arbovirus vector of Murray 
Valley encephalitis virus (MVEV), 
Kunjin virus, Ross River virus (RRV) 
and Barmah Forest virus (BFV) and 
dog heart worm.  Vector of numerous 
other arboviruses. 

Cx. quinquefasciatus 
 

Major urban pest, bites at night, indoors, 
rests indoors, populations common with 
polluted water in dry season. 

Potential arbovirus vector (MVEV).  
Vector of heartworm of dogs. 

Cx. sitiens 
 

Localized coastal pest, breeds in brackish or  
tidal waters, disperses widely, bites at night. 

Probably no diseases.  Possible RRV 
disease. 

Cq. xanthogaster 
 

Major localized pest near extensive reed 
swamps, disperses widely, bites at night, or 
in dense shade in day, attracted to lights. 

No diseases. Filariasis in frill neck 
lizard 

Ma. uniformis 
 

Localized pest, bites at night near the 
breeding site, attracted to lights, does not 
disperse far from breeding sites. 

No diseases. 

Fl. kochi 
 

Local pest at breeding site, does not 
disperse.  Restricted to Pandanus thickets. 

No diseases. 

Oc. normanensis Major pest, bites in evening and night within 
3 km of breeding sites.  Plagues in inland 
areas a week after widespread flooding rains 
in wet season. 

Major vector of Ross River and 
Barmah Forest viruses. Potential 
vector of MVEV.  Potential vector of 
many other arboviruses. 

Oc. notoscriptus 
 

Local urban pest, receptacle or tree hole 
breeder, bites persistently, anytime in cool 
shade.  Found naturally in forest areas. 

Potential Ross River virus vector. 
Major vector of heartworm of dogs. 

Oc. tremulus 
 

Local urban pest, receptacle or tree hole 
breeder, bites at sundown and dawn.  Often 
caught in forest areas. 

No diseases. 

Oc. vigilax 
 

Major pest, bites day or night within 5 km of 
breeding sites.  Plagues associated with high 
tides in late dry season, early wet season. Fly 
up to 60 km in pest numbers. 

Major vector of Ross River and 
Barmah Forest virus diseases and dog 
heartworm. 
Potential vector of many other 
arboviruses. 

Ve. funerea 
 
 
 
 
 

Local pest near breeding grounds, does not 
disperse.  Common by day only locally 
inclosed forrest near tidal brackish swamps 
& Creeks. 

Potential RRV and BFV arbovirus 
vector. 

* Adapted and revised from P. Liehne et al. “Mosquitoes and biting midge investigation, Palmerston 
1982 -85”. 
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  BIOLOGICAL ATTRIBUTES OF THE MAJOR PEST AND VECTOR MOSQUITO SPECIES 
IN THE TOP END^ OF THE NT* 

Peter Whelan, Medical Entomology Branch, Department of Health and Community 
Services 1997 

SPECIES IMMATURE STAGES ADULT STAGES 
An. annulipes s.l. 
 

Eggs laid singly on water surface; any 
freshwater body but numerous near Eleocharis 
reed swamps; temporary or permanent; some 
receptacles; larvae float on water surface and 
feed on particles on top of water. 

Feeds on a variety of mammals include 
cattle and humans.  Bites at night, especially 
dawn and dusk.  Flies up to 2 km from 
breeding site; rests in cool shady locations 
such as stream margins, drains etc. 

An. bancroftii 
 

Eggs laid singly.  Dark larvae, feeds at water 
surface; found in heavily shaded fresh to 
slightly brackish ground pools or swamps, 
especially in paperbark or Eleocharis reed 
swamps.  

Feeds on all mammals readily; will fly up to 
4 km from breeding site; bites any time near 
breeding site, nightly or in shade elsewhere. 

An. farauti s.l. 
(Includes An. 
farauti, An. 
hinesorum and An. 
torresiensis) 
 

Eggs laid singly on surface; larvae feed on 
water surface.  An. farauti breeds in brackish 
water; An. hinesorum and An. torresiensis 
breed in freshwater swamps and pools.  
Larval habitat often sunlit. 

Bites readily at night; feeds on humans, 
other mammals and birds.  Will fly 
approximately 2 km from the breeding site. 

An. hilli 
 

Eggs laid singly on surface; larvae feed at 
surface; sunlit or shaded brackish to saline 
ground pools or swamps.  Numerous in 
Schoenoplectus reed swamps near coast. 

Bites humans, cattle and horses; mainly after 
sunset.  Disperses up to 4 km from breeding 
site. 

An. meraukensis 
 

Eggs laid singly on surface of water; larvae 
feed at the surface; usually in freshwater 
Eleocharis reed swamps, sunlit or shaded. 

Bites readily at dusk, feeds on humans and 
other mammals. 

Cx. annulirostris 
 

Eggs deposited as rafts of up to 200 on the 
water surface; larvae hang from surface and 
feed on suspended particles; breed in 
freshwater pools and swamps with emergent 
vegetation temporary or permanent; will 
colonize domestic receptacles and breed 
readily in semi polluted water in storm 
drains or sewage effluent with vegetation. 

Adults are the most common species 
encountered in the NT and are present 
throughout the year; feed at night and will 
bite humans, other mammals and birds; will 
fly distances of up to 10 km from the 
breeding site, although common up to 4 km 
from breeding site. 

Cx. 
quinquefasciatus 
 

Eggs laid as rafts on the surface; breeding 
grounds are polluted to fresh domestic 
waters; major sources are septic tanks, leach 
drains, primary sewage ponds and other 
polluted ground waters. 

Severe domestic pest of humans but will 
feed on poultry and dogs as well; will feed 
and rest indoors; bites at night; flies up to 
1 km from breeding site. 

Cx. sitiens 
 

Eggs laid as rafts on surface; brackish 
coastal ground pools under tidal influence 
with or without vegetation; larvae hang from 
the surface and rest on bottom.  Feed on 
suspended matter or on substrate. 

Bites mammals and birds at night; pest near 
coast, will fly up to 5 km but common 
within 2 km of breeding site. 

Cq. xanthogaster 
 

Eggs laid as small raft on the surface; larvae 
attach themselves to the stems of aquatic 
plants by a modified siphon and obtain 
oxygen from the plants; breed in semi-
permanent to permanent swamps with 
emergent vegetation; associated with 
Eleocharis and Typha reeds, water lilies and 
paperbark; larvae feed on suspended 
material in the water. 

Adults are strong fliers and will disperse 
widely up to 3 - 5 km.  Readily feed on birds 
and mammals including humans; rest in cool 
vegetation and bite mainly at dusk, also 
shade during day.  Strongly attracted to light 
and easily disturbed. 
 

Ma. uniformis 
 

Eggs laid as small cluster attached to the 
under surface of floating leaves water lilies 
and plant stems; larval habitats and breeding 
area similar to Cq. xanthogaster. 
 

Adults bite humans, other mammals and 
birds readily at night.  Severe pest in cool 
shade near breeding site during the day and 
evening; generally does not fly more than 1 - 
2 km from breeding sites; strongly attracted 
to light; adults rest in dense vegetation; pest 
in the wet season near breeding areas only. 
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SPECIES IMMATURE STAGES ADULT STAGES 
Oc. vigilax 
 

Eggs deposited singly in the mud or near 
plant stems in suitable habitats; breeds in 
tidal pools and marshes, usually those filled 
by tides in upper tidal zone associated with 
Schoenoplectus littoralis or landward ill 
draining mangrove areas; larvae browse on 
substrate. 

Major and severe pest species; adults feed 
very readily on humans, other mammals and 
birds, day or night; will fly up to 60 km; 
shelter in thick vegetation. 

Fl. kochi 
 

Eggs laid singly on the axils of Pandanus 
leaves.  Larvae feed on detritus and debris in 
the water collected in the axil space. 

Severe pests near the breeding sites. Do not 
disperse far from the breeding habitat. 

Oc. normanensis 
 

Eggs deposited singly in drying mud 
substrate in poorly draining floodways.  Pale 
larvae can be inconspicuous in colloidal clay 
suspension water.  Tend to dive to bottom 
when disturbed.  Feed by browsing on 
substrate.  Mainly inland rural habitats. 

Major pest species.  Extreme numbers after 
flooding rains for 1- 2 weeks.  Feeds readily 
on humans and other mammals, mainly in 
evening and night.  Will fly 3 - 5 km in pest 
numbers. 

Oc. notoscriptus 
 

Eggs laid singly on the sides of tree holes.  
Dark larvae hang from the surface by siphon 
and feed by browsing on the substrate.  
Common in domestic receptacle habitats. 

Feeds on humans and all mammals; bites 
day or evening in the cool shade.  Does not 
disperse widely. 

Ve. funerea 
 

Eggs laid singly on moist substrate at edge 
of breeding area, usually shaded with some 
salt influence.  Dark larvae hang from water 
surface, generally feeding by browsing on 
the bottom of the water body. 

Vicious biter in cool shaded vegetation near 
breeding site in day and in evening.  Does 
not continue biting in sun.  Do not disperse 
far from the breeding habitat. 

* Adapted, revised and expanded from P. Liehne et al. “Mosquitoes and biting midge investigation, 
Palmerston 1982-85”.   
 ^ Applicable for general area of Top End north of and including Mataranka, Larrimah, from Victoria 
River to Roper River mouths. 
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   SEASONAL PREVALENCE OF THE MAJOR PEST AND VECTOR MOSQUITO 

SPECIES IN THE TOP END OF THE NT* 

Peter Whelan Medical Entomology Branch, Department of Health and Community 
Services 1997 

SPECIES SUMMARY OF BIOLOGY & SEASONAL PREVALENCE 
An. annulipes s.l. 
 

Freshwater streams and vegetated swamps.  Low to moderate numbers in the wet 
season, the persistence of populations after the wet season dependent on surface 
water. 

An. bancroftii 
 

Freshwater, paperbark and Eleocharis reed swamps and creeks.  High to very high 
numbers at post wet and early dry season, when emergent vegetation at peak and 
standing water starting to recede. 

An. farauti s.l. Brackish and freshwater species, in vegetated swamps or creeks.  Low to moderate 
numbers in late wet and early post wet season. 

An. hilli Brackish/saltwater breeder, often associated with Schoenoplectus reed swamps or 
creeks or remnant pools in landward mangroves.  Low numbers except near 
extensive brackish water swamps in late wet and early dry season. 

An. meraukensis Open shallow freshwater Eleocharis reed swamps and creeks.  Moderate to high 
numbers in the late and immediate post wet season, 

Ma. uniformis 
 

Same as Cq. xanthogaster but more associated with floating vegetation, (water 
lilies).  Moderate to very high numbers near habitats in late wet, early dry season. 

Cx. annulirostris 
 

Breeds in the vegetated margins and pools in permanent and semi-permanent 
swamps, creeks and floodways  Exploits temporary vegetated ground pools in wet 
season.  High numbers in polluted or wastewater with vegetation in dry season.  High 
to very high numbers in the early to mid dry season. 

Cx. quinquefasciatus Domestic water sites, often with organic pollution.  Moderate numbers in mid to late 
dry season, but can be present all year. 

Cx. sitiens Breeds in salt to brackish coastal pools or swamps.  Low numbers except locally in 
tidal pools in upper tide zone in late dry, early wet season, and late wet season. 

Cq. xanthogaster Breeds in freshwater Eleocharis reed swamps and creeks.  Very high numbers in mid 
to late dry season when maximum plant growth present in permanent and semi 
permanent swamps and creeks. 

Fl. kochi Breeds in Pandanus axils.  Moderate numbers in wet season in Pandanus thickets. 
Oc. normanensis Floodwater, ground pool breeder in poorly draining floodways associated with creeks 

and rivers.  Very high numbers during wet season, absent at other times. 
Oc. notoscriptus Tree hole or artificial receptacle breeder.  Low numbers in wet season but persists in 

dry season with artificial breeding sites. 
Oc. tremulus Tree hole or receptacle breeder.  Low numbers in wet season and early dry season. 
Oc. vigilax Breeds in tidal to brackish swamp or tidal pools in creeks.  Extreme numbers in the 

very late dry and early wet season. 
Ve. funerea Brackish to tidal ground pools in tidal creeks and swamps, often in shade.  Localised 

pest numbers in the pre wet and wet. 
* Adapted, revised and expanded from P. Liehne et al. “Mosquitoes and biting midge investigation, 
Palmerston 1982-85”. 
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PROBLEM MOSQUITO SPECIES IN THE TOP END OF THE NT 
PEST AND DISEASE VECTOR STATUS 

Peter Whelan 1997 
Medical Entomology Branch, Department of Health and Community Services 

 
Species/ Nuisance 

status 
Disease Vector Status Potential vectors 

in the NT 
Peak Abundance 

(Common Name)  Current Potential   
Ochlerotatus vigilax 
(Salt marsh mosquito) 

 +++++  +++  ++++ RRV  
BFV  

September - January 

Ochlerotatus normanensis 
(Floodwater mosquito) 

 +++++  +++  ++++ RRV 
BFV  

January - April 

Culex annulirostris 
(Common banded mosquito) 

 +++++  +++++  +++++ MVEV, KUN 
RRV, BFV, JEV, 

others 

January - August 

Culex gelidus 
(The frosty mosquito) 

 +  +  +++ MVEV, KUNV, 
RRV 

BFV, JEV, others 

January-April 

Culex palpalis 
(Freshwater banded mosquito) 

 +++  ++  +++ MVEV, KUNV 
RRV, BFV, JEV, 

others 

January-August 

Anopheles bancroftii 
(Black malaria mosquito) 

 +++  Nil  + Malaria 
(possible) 

February - July 

Coquillettidia xanthogaster 
(The golden mosquito) 

 +++  Nil  Nil None  
known 

March - August 

Mansonia uniformis 
(Waterlily mosquito) 

 +++ Nil Nil None 
known 

March - June 

Anopheles farauti s.l. 
(Australian malaria mosquito) 

 +  Nil  +++++ Malaria 
(probable) 

March - June 

Culex quinquefasciatus 
(Brown house mosquito) 

 +++ + + MVEV 
(possible) 

January - Jun 

Ochlerotatus notoscriptus 
(Receptacle mosquito) 

+  +  ++ RRV 
(probable) 

Jan - June 

Verallina funerea 
(Brackish water moquito) 

+++ + ++ RRV, BFV 
(probable) 

Oct - Jan 

LEGEND 
RRV - Ross River virus 
 
BFV - Barmah Forest virus 

MVEV - Murray Valley encephalitis 
virus 
 
JEV - Japanese encephalitis virus 
 
KUNV - Kunjin virus 

+ Minor pest on 
Disease Potential 

+++++ Major pest on 
Disease Potential 
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PROBLEM MOSQUITO SPECIES IN THE TOP END OF THE NT 

INDICATIVE PEST LEVELS 
Peter Whelan 2002 

Medical Entomology Branch, Department of Health and Community Services 
 
Species Main distribution Peak Period CO2  Trap  

 at 
Residence * 

CO2  Trap  
 at Monitoring 

Site # 

Ochlerotatus vigilax Top End, north of  Wave Hill, 
Larrimah and Borroloola 

September - January 20 50 

Ochlerotatus normanensis Subcoastal Top End south to Ti 
Tree 

January - April 30 50 

Culex annulirostris NT wide January to August 50 100 

Anopheles bancroftii Top End north of Victoria and 
Roper River, south to Larrimah 

February - July 30 60 

Coquillettidia xanthogaster Top End north of Victoria and 
Roper River, south to Larrimah 

March - August 30 60 

Mansonia uniformis Top End south to Larrimah March - June 30 60 

Anopheles  farauti s.l. Top End north of Port Keats, Pine 
Creek, and Numbulwar 

March - June 30 50 

Culex quinquefasciatus NT wide, primarily near 
residential areas 

January - June 20 30 

Ochlerotatus notoscriptus NT wide, generally near 
residential areas 

January - June 30 30 

Verrallina funerea Top End primarily  coastal and 
sub-coastal but occasionally south 
to Larrimah 

Nov - March 20 100 

Pest Levels   
* Indicative significant pest threshold levels (mosquitoes per CO2 trap per night) at residence for relatively unprotected 
people at peak biting times.   
 
# Indicative significant pest threshold levels (mosquitoes per CO2 trap per night) in residential areas from monitoring 
sites close to but outside of residential areas, and for monitoring sites between the residential areas and major mosquito 
breeding areas that are within 2km of residential areas. 
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Problem Mosquito Species In The Top End Of The NT  

Habitat and Flight Range  
Peter Whelan 1997  

Medical Entomology Branch, Department of Health and Community Services 
Species/Common name Habitat Description Habitat Indicators Flight Range & Pest 

Solutions 
Ochlerotatus vigilax 
(Salt marsh mosquito) 
 

Brackish reed swamps
Upper mangrove 
margin and tidal creek 
extremities 

Extensive mangrove areas with freshwater 
creek entry.  Tidally or sea spray affected 
rock pools, depressions in coastal sand 
dunes and vegetated areas above tidal 
limit.  Disturbed upper tidal areas.  Tidal 
brackish swamps with Schoenoplectus 
reeds. 

0 - 5 km  major pest 
5 - 50 km  pest numbers 
50 - over 200 km  dispersal 

Ochlerotatus normanensis
(Floodwater mosquito) 

Flooded freshwater 
sub-coastal or inland 
floodways and creeks

Broad, flat sub-coastal and inland 
drainage floors of minor and major 
creeks. 

0 - 2 km  major pest 
2 - 5 km  pest numbers 

Culex annulirostris 
(Common banded 
mosquito) 

Freshwater and 
coastal reed swamps. 
Streams, storm drains, 
and sewage effluents 

Extensive reed swamps with Eleocharis 
or Typha reeds.  Temporary flooded 
grasslands in sub-coastal and inland areas 
with organic matter. Sewage effluent and 
organic waste water with grass, Lemna 
(Duckweed), Azolla (water fern). 

0 - 3 km  major pest 
2 - 10 km  pest numbers  
10 - 15 km  dispersal 

Verrallina funerea               
(brackish mosquito) 

Upper reaches of 
mangroves with fresh 
water inflow. Rain 
filled coastal swamps 

Brackish mangroves & mangrove fern. 
Schoenoplectus reed swamps. Shaded 
rainfilled coastal depressions & 
creeklines. Under beach hibiscus & 
Casuarina trees 

0-500m minor pest                 
Day pest in closed forrest 
near breeding sites. 

Anopheles bancroftii 
(Black malaria mosquito) 

Freshwater and 
coastal reed swamps. 
Shaded streams and 
swamps 
 

Extensive seasonally inundated Melaleuca 
paperbark swamps. 
Eleocharis and Typha reed swamps. 

0 - 3 km  major pest 
3 - 5 km  pest numbers 
 

Coquillettidia 
xanthogaster 
(The golden mosquito) 

Freshwater swamps 
with reeds 
Vegetated streams 

Extensive Eleocharis and Typha reed 
swamps. 
Paperbark creek lines. 

0 - 3 km  major pest  
3 - 5 km pest numbers 

Mansonia uniformis 
(Waterlily mosquito) 

Extensive freshwater  
reed swamp 

Extensive Eleocharis and Typha reed 
swamps 
with water lilies. 

0 - 2 km  major pest 
2 - 3 km  dispersal 

Anopheles farauti s.l. 
(Australian malaria 
mosquito) 

Coastal and brackish 
reed swamps 
Freshwater swamps 
and vegetated streams
 
 

Brackish Schoenoplectus and Eleocharis 
reed swamps. Upper reaches of mangrove 
creeks with freshwater influence. 

0 - 1.5 km  minor pest 
1.5 - 3 km  dispersal 

Culex quinquefasciatus 
(Brown house mosquito) 
 

Storm drains, 
artificial receptacles 
Septic tanks 
Waste water ponds 

Polluted ground or artificial receptacles.  
Filamentous green algae, Lemna 
(Duckweed), Azolla (water fern), or high 
organic water.  Tyres, drums and other 
receptacles 

0 - 500 m  major pest 
500 m - 1 km  pest numbers 

Ochlerotatus notoscriptus 
(Receptacle mosquito) 

Tree holes or artificial 
receptacles 

Trees with natural collections of water 
including Eucalyptus, Ficus, Poinciana 
and Adansonia.  Tyres, drums, pot plant 
drip trays, roof gutters, rainwater tanks. 

0 - 500 m minor pest 
500 m - 1 km dispersal 
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