
 

 

 

 

 

 

Biting insect survey of 

Milingimbi 

7-9 April 2003 
 

Gisela Lamche, Nina Kurucz, Jane Carter & Peter Whelan 

 

 

Medical Entomology Branch 

Centre for Disease Control 

Department of Health and Community Services 

Northern Territory Government 

 

 

July 2006 

 

 

 



Biting Insect Survey Milingimbi April 2003  

CONTENTS 

1. INTRODUCTION ....................................................................................................... 5 

2. MATERIAL AND METHODS....................................................................................... 6 

2.1 RAINFALL AND TIDES ............................................................................................... 6 
2.2 LARVAL MOSQUITO SURVEY..................................................................................... 6 
2.3 ADULT BITING INSECT TRAPPING.............................................................................. 6 
2.4 RECEPTACLE BREEDING SURVEY .............................................................................. 6 

3. RESULTS.................................................................................................................. 7 

3.1 RAINFALL AND TIDES PRIOR TO THE SURVEY............................................................ 7 
3.2 LARVAL MOSQUITO SURVEY..................................................................................... 7 

3.2.1 Water lily lagoon ........................................................................................................7 
3.2.2 Macassan well ............................................................................................................7 
3.2.3 Sewage ponds .............................................................................................................8 
3.2.4 Paperbark swamp near oval.......................................................................................8 
3.2.5 Circular lagoon near the airport................................................................................8 
3.2.6 Mudflats north of Milingimbi township ......................................................................8 
3.2.7 Drained area in workshop vicinity .............................................................................9 

3.3 ADULT BITING INSECT COLLECTION ......................................................................... 9 
3.3.1 Mosquitoes..................................................................................................................9 
3.3.2 Biting midges (Culicoides) .........................................................................................9 

3.4 RECEPTACLE SURVEY............................................................................................. 10 
3.4.1 Species collected.......................................................................................................10 
3.4.2 Receptacles recorded and ranking ...........................................................................10 
3.4.3 Receptacle and house indices ...................................................................................10 

4. DISCUSSION ........................................................................................................... 11 

4.1 LARVAL MOSQUITO SURVEY, MOSQUITO BREEDING POTENTIAL AND CONTROL 

POSSIBILITIES ..................................................................................................................... 11 
4.1.1 Water lily lagoon ......................................................................................................11 
4.1.2 Macassan well ..........................................................................................................11 
4.1.3 Sewage ponds ...........................................................................................................12 
4.1.4 Paperbark swamp near oval.....................................................................................12 
4.1.5 Circular lagoon near the airport..............................................................................13 
4.1.6 Mudflats north of Milingimbi township ....................................................................13 
4.1.7 Drained area in workshop vicinity ...........................................................................14 

4.2 ADULT BITING INSECTS .......................................................................................... 15 
4.2.1 Mosquitoes................................................................................................................15 
4.2.2 Biting midges (Culicoides) .......................................................................................16 

4.3 RECEPTACLE SURVEY ............................................................................................ 17 
4.3.1 Species collected.......................................................................................................17 
4.3.2 Receptacle types .......................................................................................................17 
4.3.3 Receptacle index and risk assessment ......................................................................18 

4.4 CONCLUSION.......................................................................................................... 19 
4.5 SEWAGE PONDS...................................................................................................... 19 
4.6 DRAINED AREA IN WORKSHOP VICINITY ................................................................. 19 
4.7 MUDFLATS NORTH OF MILINGIMBI TOWNSHIP ....................................................... 19 

F:\ENTO\ento_files\public_information\branch_reports\east_arnhem_region\Milingimbi\Milingimbi Report\Milingimbi 
survey report 03 final.doc   

1



Biting Insect Survey Milingimbi April 2003  

4.8 RECEPTACLE MOSQUITO BREEDING ........................................................................ 20 
4.9 ADULT MOSQUITO CONTROL .................................................................................. 20 
4.10 BITING MIDGE (CULICOIDES) ................................................................................. 20 

5. SURVEY SUMMARY ............................................................................................... 21 

6. ACKNOWLEDGEMENTS ......................................................................................... 22 

7. REFERENCES ......................................................................................................... 23 

8. APPENDIX 1 – PERSONAL PROTECTION ............................................................... 25 

 

F:\ENTO\ento_files\public_information\branch_reports\east_arnhem_region\Milingimbi\Milingimbi Report\Milingimbi 
survey report 03 final.doc   

2



Biting Insect Survey Milingimbi April 2003  

 
LIST OF FIGURES AND TABLES 
 

FIGURES 

FIGURE1: MILINGIMBI ISLAND, TOPOGRAPHICAL MAP 

 

FIGURE2: LARVAL SURVEY SITES MILINGIMBI 

 

FIGURE3: DRAINED AREA IN WORKSHOP VICINITY 

 

TABLES 

TABLE 1: SUMMARY OF LARVAL MOSQUITO SURVEY MILINGIMBI, 7 - 9 APRIL 2003 

 

TABLE 2: SUMMARY OF FEMALE ADULT MOSQUITOES COLLECTED IN CO2  

BAITED   EVS TRAPS IN MILINGIMBI, 8APRIL 2003 

 

TABLE 3: SUMMARY OF BITING MIDGES COLLECTED IN CO2 BAITED EVS TRAPS IN 
MILINGIMBI, 8 APRIL 2003 

 

TABLE 4: MOSQUITO SPECIES RESULTS OF RECEPTACLE SURVEY 

  

TABLE 5: RECEPTACLES FOUND IN MILINGIMBI 

  

TABLE 6: SUMMARY OF RECEPTACLE SURVEY OF MILINGIMBI  

 

TABLE A1: SUMMARY OF TOTAL NUMBER OF POTENTIAL RECEPTACLES AND 
MOSQUITO BREEDING RESULTS  

 

TABLE A2: SUMMARY OF TOTAL NUMBER OF POTENTIAL RECEPTACLES AND  

MOSQUITO BREEDING RESULTS PER PREMISE 

 

 

F:\ENTO\ento_files\public_information\branch_reports\east_arnhem_region\Milingimbi\Milingimbi Report\Milingimbi 
survey report 03 final.doc   

3



Biting Insect Survey Milingimbi April 2003  

LIST OF PHOTOS 

PHOTO 1: WATER LILY LAGOON, SITE 1 

 

PHOTO 2: MACASSAN WELL, SITE 2 

 

PHOTO 3: PRIMARY SEWAGE POND, SITE 3 

 

PHOTO 4: PRIMARY SEWAGE POND, ALGAL SURFACE SCUM, SITE 3 

 

PHOTO 5: ONE DIP IN PRIMARY SEWAGE POND, SITE 3 

 

PHOTO 6: SECONDARY SEWAGE POND, SITE 4 

 

PHOTO 7: PAPERBARK SWAMP NEAR OVAL, SITE 5 

 

PHOTO 8: CIRCULAR LAGOON NEAR AIRSTRIP, SITE 6 

 

PHOTO 9: CLEARED MANGROVE SITE NW OF TOWN, SITE 7  

 

PHOTO 10: MUDFLAT NEAR UPPER AREA OF MANGROVE CREEK, SITE 8  

 

PHOTO 11: DRAIN, OFF MAIN ROAD, NEAR THE WORKSHOP, TOWARDS LARVAL 
SURVEY SITE 9 

 

PHOTO 12: BLOCKED CULVERT IN DRAIN FROM WORKSHOP PARALLEL TO 
BEACHFRONT, SITE 9 

 

PHOTO 13: BLOCKED CULVERT, LARVAL SURVEY SITE 9 

 

PHOTO 14: DRAIN AND CULVERT UNDER MAIN ROAD, SITE 11 

 

PHOTO 15: RETICULATE AREA ON MUDFLAT N OF TOWN, SITE 14  

 

PHOTO 16: MILINGIMBI DUMP, WHITE GOODS DISPOSAL 

 

PHOTO 17: MILINGIMBI DUMP, BURN OFF OF DOMESTIC RUBBISH 

F:\ENTO\ento_files\public_information\branch_reports\east_arnhem_region\Milingimbi\Milingimbi Report\Milingimbi 
survey report 03 final.doc   

4



Biting Insect Survey Milingimbi April 2003  

1. INTRODUCTION 

Milingimbi is an Aboriginal community in Arnhem Land, 206 km West from Nhulunbuy. The 
population is 920 (NT government intranet, 30/6/2003). The community is located on 
Milingimbi Island (Fig. 1). 

Near the end of February 2003 the Milingimbi community council expressed concerns over 
increased mosquito numbers to Environmental Health Officer Bob Small, who requested the 
Medical Entomology Branch (MEB) to visit the community, assess the situation and advise 
on strategies to reduce mosquito problems. Two MEB officers visited Milingimbi on 7-9 
April 2003 and carried out a comprehensive biting insect survey, including biting insect 
trapping, larval mosquito surveillance and a receptacle survey. The results of this survey and 
the assessment are presented in this report. 

A mosquito survey had previously been carried out in Milingimbi in 1983, and was 
documented in a MEB branch report (Davis & Hodder, 1983).  
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2. MATERIAL AND METHODS 

2.1 Rainfall and tides 

Rainfall data were obtained from the Bureau of Meteorology (BOM) monthly weather 
reviews March and April (2003a, b) and from the BOM daily records on the internet. 

Information on tides was taken from the Australian Tide Tables published by the Australian 
Hydrographic Service (2002). 

 

2.2 Larval mosquito survey 

Larval mosquito surveys were carried out at 14 sites (Figs 1 and 2) on 7 to 9 April 2003. The 
sites were selected from aerial photography and in the field. A standard dipper (270 ml) was 
used for mosquito larval sampling. Larvae were preserved in 70% ethanol, and pupae were 
reared out to adults. Larvae were identified using a stereo microscope and taxonomic keys 
(Lee et al 1984). 
 

Electrical conductivity of breeding sites was measured in situ using an Aqua-CP-
Conductivity-TDS-pH-Temperature Meter (TPS Pty Ltd, Springwood, QLD 4127, Australia).  

A Garmin GPS 12 was used to record the longitude and latitude of the survey sites. 

Photos were taken of most sites to document the habitat during the visit using a digital 
camera. Adult biting insect trapping. 

 

2.3 Adult biting insect trapping 

Overnight trapping for the presence and relative abundance of mosquito species was carried 
out using carbon dioxide (CO2) baited modified encephalitis virus surveillance (EVS) traps 
(Rohe and Fall 1979). Mosquitoes were identified using a stereo microscope and taxonomic 
keys (Lee at al., 1989a, Lee et al., 1988a, Lee at al., 1987, Lee et al., 1984, Lee et al., 1982) 
Biting midges were preserved in 70 % ethanol and identified using a stereo microscope and 
wing photos (Dyce unpublished, Wirth & Hubert, 1989). 

Two trap locations were selected at the northern and southern end of the community. Trap #1 
at the northern edge was positioned to collect insects coming from the mudflat area (Fig. 2). 
Trap site #2 was positioned to collect insects from the direction of the sewage ponds and the 
coastline south and south west of the community (Fig. 2). 

A Garmin GPS 12 was used to record the longitude and latitude of the trap locations. 

2.4 Receptacle breeding survey 

After obtaining permission to enter a premise, all of the potential water holding receptacles 
were recorded, including the presence of water and mosquito larvae. Mosquito larvae were 
collected using a ladle, a small (5 ml) or large (30 ml) plastic pipette, and a siphon pump or a 
net. The nets were made using wire of approx. 12 cm diameter holding a net of approximately 
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15 cm depth with a 0.5 mm mesh width. The net was fitted with a catch container at the end, 
which allowed large amounts of water to pass through the net, concentrating the sample in the 
collection jar. The net was effective when sampling tyres, but also to concentrate a large 
water volume by emptying it into the net. The dipper was applied to larger water receptacles, 
such as buckets and drums. Pipettes and the siphon pump were used to sample receptacles 
with a small access area such as pot plant drip trays, bamboo trunks, or drums with a small 
entrance hole. 

To facilitate detection of first and second instar larvae, a black piece of cardboard was used to 
visualise small larvae against the dark background. 

Larvae were preserved in 70% ethanol and pupae were reared out to adults. Mosquitoes were 
identified using a stereo microscope and identification keys. 

 

3. RESULTS 

3.1 Rainfall and tides prior to the survey 

The March rainfall for Milingimbi was 331.4 mm, which was higher than the mean rainfall in 
March of 250.2 mm. The rainfall in April was 0.4 mm, which was lower than the mean 
rainfall for April of 116.9 mm. The total rainfall of the wet season 2002/03 had been above 
average for Milingimbi. 

There were spring tides on 4th April in Darwin and on 3rd April in Gove Harbour, reaching 
predicted heights of 7.2 m in Darwin and 3.0 m in Gove. These tide levels are at the lower 
end of the scale for maximum tides of the month, but below the maximum tides of 8.0 m for 
Darwin and 3.4 m for Gove. 

3.2 Larval mosquito survey 

3.2.1 Water lily lagoon 

The water lily lagoon is located in the middle of the Milingimbi community (Site 1, Photo 1). 
The lagoon appears to be of reasonable depth and does not completely dry out over the dry 
season (Garawirrtja, pers. communication). The lagoon consists of mainly open water with 
water lilies over most of the surface with grass growth at the margins.  

Culex annulirostris, the common banded mosquito, was found in low numbers of 1-2 per dip 
among vegetation (Table 1). Mimomyia elegans was also present, with one specimen 
collected (Table 1). There were many aquatic predators present including water beetles, water 
bugs and mayfly nymphs. 

3.2.2 Macassan well  

The Macassan well is located near the oval (Photo 2, Site 2). It is fed by spring water and is of 
considerable depth. Nearly the entire surface of the well was covered with floating aquatic 
plants. Tamarind trees were lining the well, providing shade. No mosquitoes were collected, 
most likely due to the presence of water bugs and dragon fly nymphs (Table 1). Rubbish was 
also observed floating on the surface. 
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3.2.3 Sewage ponds 

The sewage ponds are located south of the community and access to the land is restricted to 
community members. An inspection of the ponds was carried out, but no approval was given 
to conduct a larval survey of the sewage pond outlet and overflow or the surrounding area.  

The primary sewage pond was found to be in good condition with only some vegetation 
growing along the edges and algal and bacterial scum and rubbish floating on the water 
surface along the edges (Photo 3 and 4, Site 3). Culex annulirostris and Cx. sitiens larvae of 
all stages were collected in very high numbers of approximately 300 per dip among the 
vegetation along the edges of the pond (Table 1, Photo 5). No predators were observed. 

In the secondary and tertiary ponds, approximately two thirds of the water surface was 
covered with algal and bacterial scum (Photo 6, Site 4). Culex. annulirostris and Cx. sitiens 
larvae were collected in high numbers of 50 per dip (Table 1). Larval predators such as water 
bugs and beetles were observed. 

3.2.4 Paperbark swamp near oval 

A paperbark swamp located adjacent to the oval at the western end of town was still holding 
water at the time of the visit (Photo 7, Site 5). Dense grass was covering the ground and parts 
of the swamp were dry. There was no mosquito breeding. 

3.2.5 Circular lagoon near the airport 

The circular or round lagoon is located west of the community (Fig. 1, Site 6). At the time of 
the visit, the lagoon consisted of a large open water body with grass growing along the 
margins (Photo 8).  

Tidal mudflats are very close, within 100 m of the lagoon margin. The electrical conductivity 
of 8200 μS/cm indicated slightly brackish water. Fish were observed and no mosquitoes were 
collected (Table 1). 

3.2.6 Mudflats north of Milingimbi township 

The Milingimbi township is situated south of a mangrove creek with mudflats directly 
neighbouring residential areas (Fig. 2). During the MEB visit, the mudflat was surveyed along 
a transect, starting at the western end of town at site 7 (Photo 9, Fig. 2), towards the upper 
area of the mangrove creek (Site 8, Photo 10, Fig. 2). The transect progressed towards the 
west through reedy and grassy vegetation, crossing the two arms of the lower mangrove creek 
tributaries. The final survey section was finished by surveying parallel to the beachside road 
towards Site 14 (Photo 15, Fig. 2). The area just to the south including larval Sites 9-11 is 
discussed in section 3.2.7 under ‘drained area in workshop vicinity’.  

At Site 7 (Photo 9) pooling among sparse reeds that was generated by run off from the 
township, was sampled. The electrical conductivity was 3600 μS/cm and algae were growing 
densely (Table 1). Water bugs were observed but no mosquito larvae were found (Table 1). 
The area was previously cleared of its original mangrove vegetation (Garawirrtja, pers. 
communication).  

At the upper area of the mangrove channel (Site 8, Photo 10), pooling water was lined by 
Halosarcia sp. dominated dense low vegetation. Towards the creek, mangroves bordered the 
open mud area. The electrical conductivity was 11400 μS/cm, indicating slightly brackish 
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water (Table 1). Culex sitiens was collected in low density and no predators were observed 
(Table 1). 

Pooling among dense short grass at Site 13 displayed high electrical conductivity of 
43300 μS/cm, indicating the salinity of sea water (Table 1). Water pools were shallow with 
fish and mayfly nymphs present. No mosquito breeding was recorded (Table 1). 

No further pooling was observed along the mudflat transect described above. The areas 
bordering the mudflat consisted of reedy and grassy vegetation, that were partly reticulated 
and occasionally mixed with patches of Halosarcia sp.  

Site 14 (Photo 15) was a reticulate area with a mixture of grassy vegetation and Halosarcia 
sp. The ground was moist but no pooling occurred (Table 1). 

3.2.7 Drained area in workshop vicinity 

The area between the main road and the mudflats north of the township, as described in 
section 3.2.6, is shown in Figure 3. Opposite the shop is a workshop, which is not shown on 
the aerial photographs from 1996. Two drainage lines were established in this section, which 
are indicated in Figure 3. The northern border of the area is a buried pipeline, which is also 
used as a footpath.  

Pooling was found in the eastern drain at a blocked culvert at Site 9, not far from the 
workshop (Photos 12 and 13). Considerable numbers of Culex sitiens larvae (eight per dip) 
were collected. Further north pooling was found in the drain outside the area marked red in 
Figure 3 at Site 12. Low numbers of Cx. annulirostris larvae were recorded. 

The second drain revealed pooling at Site 11 (Photo 14) near the culvert under the main road 
(Gadapu Rd). Mosquito larvae were collected (eight per dip) including the three species Cx. 
squamosus, Cx. sp. 167 and Cx. bitaeniorhynchus. 

Both drains were overgrown with grassy vegetation and the whole area was densely vegetated 
with mainly the marine grass Sporobolus virginicus and the salt marsh reed Schoenoplectus 
littoralis, indicating salt water influence. Pooling was found in a reticulate area at Site 10 with 
low numbers of Cx. annulirostris and Cx. sitiens. 

 

3.3 Adult biting insect collection 

3.3.1 Mosquitoes 

Thirteen mosquito species were recorded during the adult mosquito trapping in Milingimbi 
(Table 2). Culex annulirostris and Aedes vigilax were the dominant species collected in both 
traps, followed by Cx. sitiens. Aedes notoscriptus was collected in trap #2 only (Table 2, Fig. 
2). 

3.3.2 Biting midges (Culicoides) 

Three species of biting midges were recorded during the trapping on 8 April 2003 (Table 3). 
Culicoides undescribed sp. No 6 was the most abundant species with 2940 specimens 
collected at site #1 and 480 at site #2. Culicoides ornatus was also recorded in a high numbers 
(60) at site #1 and moderate numbers (20) at site #2. Two specimens of C. marksi were 
recorded at site #2 (Table 3). 
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3.4 Receptacle survey 

3.4.1 Species collected 

Five mosquito species were collected from the receptacles surveyed (Table 4). Most of these 
receptacles did not contain mosquito larvae (Table 4, Appendix Table A1). The dominant 
species collected was Aedes notoscriptus, followed by Aedes katherinensis, Culex pullus, Cx. 
annulirostris and Lutzia halifaxii (Table 4). 

 

3.4.2 Receptacles recorded and ranking 

A total of 312 receptacles were recorded, with 215 of these being inspected and 32 holding 
water. Mosquito larvae were collected from nine receptacles (Table 6).  

Beer cans were the dominant receptacles present (Table 5), most of which were found at the 
rubbish dump, but some also at residential premises. However, none of these were breeding 
mosquitoes (Table5). Forty car bodies were recorded, with one being positive for mosquito 
larvae (Table 5).  

Tyres were the receptacles most often positive for mosquito larvae, although only two out of 
five tyres with water were breeding larvae (Table 5). Breeding was also found in one pot plant 
drip tray, two drums, one bucket, one car body, one plastic container and an esky (Tables 5 
and A1). None of the tin cans surveyed contained mosquito larvae (Table 5).  

Overall, many of the receptacles recorded were not holding water (Table 6, Appendix Table 
A1).  

Three commercial premises were visited. They held the majority of potential receptacles and 
had a higher number of breeding sites than the 32 residential premises surveyed (Table 6). 
Only two residential and two commercial premises were found positive for mosquito larvae 
(Table 6). 

3.4.3 Receptacle and house indices 

A number of indices have been used to enable the comparison of Aedes. aegypti densities in 
different areas (Service 1993). Although no Ae. aegypti larvae were found in the present 
survey, the use of these indices for other container breeding species is informative. A house 
index (% of houses positive for breeding) and a receptacle index as the percentage of 
receptacles positive for mosquito larvae out of the total number of receptacles holding water 
were calculated (Table 6). The receptacle index for the Milingimbi community is 28.13 and 
the house index 11.42 (Table 6). 

The total receptacle index of 28.13 is relatively high. However, commercial premises 
displayed a higher index (60.0) compared to residential premises (13.64) (Table 6).  

The total house index was 11.42. The house index of commercial premises (66.67) was high 
compared to the house index of residential premises (6.25), but only a total of three 
commercial premises were visited (Table 6).  

The density figure defined by the World Health Organization (1972) is a relative measure for 
the risk of dengue transmission. This density figure is derived from larval indices of one or 
more of house index, receptacle index and Breteau index (refer to WHO reference 1972 for 
detailed information). The use of the density figure for other receptacle breeding species, 

F:\ENTO\ento_files\public_information\branch_reports\east_arnhem_region\Milingimbi\Milingimbi Report\Milingimbi 
survey report 03 final.doc   

10



Biting Insect Survey Milingimbi April 2003  

provides a good indication of the likelihood of Ae. aegypti establishment in an area, due to the 
presence of suitable receptacle mosquito breeding sites. The overall density figure for 
Milingimbi is 7 using the receptacle index or 3 using the house index (Table 6). Any indices 
greater than 1 represent a high risk for Ae. aegypti establishment in an area, as this would be 
sufficient to maintain dengue transmission in an area if Ae. aegypti was present.  

 

4.  DISCUSSION 

4.1 Larval mosquito survey, mosquito breeding potential and 
control possibilities 

4.1.1 Water lily lagoon 

Low numbers of mosquito larvae were recorded in the water lily lagoon. This was most likely 
due to the abundance of mosquito larvae predators. The presence of open water and water 
lilies indicates a perennial open habitat with moderate depth water, which provides a 
relatively unsuitable habitat for mosquito breeding.  

Culex annulirostris is commonly found in lagoons and has its population peak at the end of 
the wet and in the dry season, when breeding sites dry up and mature margin vegetation 
growth lodges over to give protection from wave action and aquatic predators (Russell & 
Whelan 1986). This species can be present in large numbers in the Top End. The number of 
larvae found at the edge of the lagoon was low, with 1-2 larvae per dip. Culex annulirostris is 
of public health importance, as it is a major vector for Ross River virus and Murray Valley 
encephalitis virus disease (Harley et al., 2001, Russell & Dwyer, 2000, Lee et al., 1989a). In 
high numbers (>600 per trap per trap night), this species is also considered a pest (Whelan 
1989). 

Mimomyia elegans is associated with lagoons and often found in low numbers. It is not 
related to human diseases (Lee et al. 1989c).  

The water lily lagoon is a potential source for mosquito species with larvae that attach 
themselves to the semi aquatic vegetation, such as Coquillettidia xanthogaster and Mansonia 
uniformis (Lee et al., 1988a, Lee et al., 1988b). Both species can be a pest problem, but are 
not associated with human diseases in Australia. To assess the possible pest situation of both 
species, a survey in the dry season would be required. 

The lagoon should be isolated from tidal influences that might occur through culverts under 
the main road (Gadapu Rd). In order to prevent salt or brackish water intrusion to the lagoon, 
the culverts could be blocked off or tidal flaps could be installed. An overflow facility for the 
lagoon would still be required but the level would need to be above the maximum high tide 
level. 

 

4.1.2 Macassan well 

No mosquitoes were collected in the Macassan well, and the presence of predators indicated a 
low potential for mosquito breeding. The Macassan well is not creating a mosquito problem 
for the Milingimbi community. 
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4.1.3 Sewage ponds 

The high density of mosquito larvae found in the sewage ponds indicated a major pest 
problem. Culex annulirostris and Cx. sitiens are both pest species and the former can also 
transmit mosquito borne diseases (see section 4.1.1) (Lee et al. 1989a).  

The water surface of all ponds needs to be kept free of floating scum and vegetation and 
should be exposed to wind to create wave action that will prevent mosquito breeding. Any 
vegetation growing along pond edges, and thick algal/bacterial surface scum with floating 
rubbish provide sheltered areas suitable for mosquito breeding. The removal of these shelters 
would effectively reduce mosquito breeding. This should be done on a regular basis 
(depending on presence of scum), or when larvae are found. Grassy vegetation close to the 
ponds edge should be kept low by regular moving or weedicide. A commonly used weedicide 
‘Roundup’ (active ingredient glyphosate) is recommended. It must be used according to label 
recommendations. 

A further option to control mosquito breeding in the sewage ponds is the use of insecticides 
such as ‘Abate’ granules (active constituent temephos). Chemical treatment of the ponds is 
only effective if the ponds are free of surface scum. A post control survey should be carried 
out to determine if treatment was successful. 

Although the numbers of larvae will decrease one to two days after the treatment with Abate, 
it is only active for one to two days in high organic water. It is likely that adult mosquitoes 
from nearby areas will fly in to lay eggs, thus starting up a new mosquito generation. 
Therefore, it is important to regularly check for mosquito breeding and to carry out control to 
keep the numbers down.  

It is important to keep records for each mosquito survey. These records should include 
average larval numbers (per dip before and after treatment), date of survey and treatment, 
chemical used (ie Abate) and insecticide rate applied. It is not recommended to treat on a 
weekly basis without first checking for mosquito breeding using a ladle. Ongoing 
maintenance of the ponds will markedly reduce the need for mosquito control. 

The use of the biological insecticide Bti (Bacillus thuringiensus israelensis) is not 
recommended for the treatment of sewage ponds, as the larvae have to ingest the product for 
it to be effective. Since the sewage ponds contain an abundance of other microorganisms and 
organic food for mosquito larvae, Bti would be ineffective, except for a brief period and only 
at the high concentration. 

Issues related to the Milingimbi sewage ponds were discussed on site during the visit with the 
site manager. Information and details on how to prevent mosquito breeding in the sewage 
ponds was sent one week after the visit. 

 

4.1.4 Paperbark swamp near oval 

There was no mosquito breeding found in the paperbark swamp near the oval. However, the 
swamp is a potential breeding site for the common banded mosquito Culex annulirostris. This 
species has a flight range of approximately 5km and even further with favourable winds. The 
swamp is very close to the Milingimbi township and mosquitoes would easily travel the 
distance into town. 
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To reduce the impact of mosquitoes on humans during sporting events, bifenthrin could be 
applied to nearby vegetation and fences. Bifenthrin is a barrier treatment that targets adult 
mosquitoes and biting midges. 

4.1.5 Circular lagoon near the airport 

The circular lagoon is a permanent large water body. Fish and wave action in the open water 
keeps the potential for mosquito breeding low. 

In June 1983 Davis & Hodder found larvae of Anopheles meraukensis and Culex annulirostris 
at the edge of circular lagoon. Fish and dragon fly larvae had been observed. The current 
survey however indicates that the circular lagoon is not likely to pose a mosquito problem to 
the Milingimbi community 

4.1.6 Mudflats north of Milingimbi township 

Most of the mudflats north of the Milingimbi community were dry at the time of the visit. 
Pooling was either freshwater (probably from run off from the township (Site 7)) or 
originated from previous tides (Site 8 & Site 13). The high tides in the previous days (refer to 
section 3.1) could have reached Sites 8 and 13. It is also possible that the high salinity levels 
were reached through evaporation. The presence of Culex sitiens indicates the suitability of 
the area as breeding sites for the salt marsh mosquito Aedes vigilax.  

Aedes vigilax has a coastal distribution, breeding in estuary and mangrove zones flooded by 
high tides and/or rain (Lee et al., 1984). The species tolerates brackish to saline and hyper-
saline conditions (Lee et al., 1984). In the Top End Ae. vigilax has its population peak during 
the late dry and early wet season, but hatches can occur all year around (Russell & Whelan, 
1986).  

Aedes vigilax is considered a pest species, biting throughout the day (Lee et al., 1984). Adults 
are strong fliers and are known to disperse up to 50km from their breeding site (Harley et al., 
2001). Aedes vigilax is one of the principal vectors of Ross River virus and Barmah Forest 
virus in Australia (Harley et al, 2001, Russell & Dwyer, 2000). However, residents of 
Aboriginal communities, such as Milingimbi, have a very low number of reported cases of 
Ross River or Barmah Forest virus disease (Centre for Disease Control). When exposed to 
Ross River virus at a young age, only minor or no symptoms of disease are experienced, but 
immunity is gained (Russell, 2002). Thus, members of remote Aboriginal communities have a 
high seroprevalence to Ross River virus (Russell, 2002) and the presence of Ae. vigilax in 
Milingimbi is therefore more a pest problem rather than a disease issue. 

Aedes vigilax was collected in the adult mosquito traps in low numbers on 8 April 2003 
(section 3.3.1), but it is likely that numbers had been higher between December and January. 
For comparison in the 2002/03 wet season, the number of Ae. vigilax peaked with highest 
numbers per trap per night of 2951 in Darwin and 3396 in Gove (MEB database). Complaints 
of Milingimbi residents, that led to the MEB visit in April 2003, were received by MEB in 
January 2003 and were most likely due to pest levels of Ae. vigilax in December and January. 

Most of the vegetated areas of the mudflat bordering the township including Site 14 were 
assessed as potential Ae. vigilax breeding sites. In 1983 Davis and Hodder considered the 
same areas as a likely breeding sites for Ae. vigilax. 

With such a potential and extensive breeding site so close to the Milingimbi township, it is 
likely that the entire community is exposed to pest levels of Ae. vigilax during the late dry and 
early wet season. It is possible that the clearing of mangroves around Site 7 during early days 
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of the Milingimbi mission was done to reduce mosquito breeding by improving run off and 
drainage of rain and tides. Engineering methods to reduce or eliminate mosquito breeding 
sites around Milingimbi are considered to be ineffective in reducing mosquito numbers, as 
most of the coastline consists of Ae. vigilax breeding sites, which are well within the flight 
range of this species to the community. An attempt to reduce the extent of Ae. vigilax 
breeding sites on the mudflat north of the township would have limited success, whilst being 
very costly. Furthermore, engineering measures such as construction of drains would require 
regular maintenance (see also section 4.1.7). 

A regular larval survey and larval control program would be a more effective way of reducing 
mosquito numbers. However, the presence of trained personnel during the late dry and early 
wet season months would be required to carry out the surveillance and control. 

The most effective option to avoid mosquito pest problems in Milingimbi is for the residents 
to use personal protection. This would include wearing light coloured long sleeved clothing, 
especially around dusk and dawn and the use of insect repellants. Houses should be fitted and 
maintained with mosquito screens. More detailed information on personal protection is 
outlined in Appendix 1. 

The Milingimbi community is in possession of a handheld thermal fogging machine IGEBA 
TF35. A workshop mechanic operates the machine. Adult mosquito fogging was previously 
carried out to reduce pest numbers for an event staged on the town oval. The fog was directed 
into the vegetation surrounding the Macassan well and was carried out in the morning and an 
hour before the event. People stated very much reduced pest problems after the adulticiding 
operation. No information is available on the type of insecticide used. 

Generally, mosquito larval control is the preferred control option to reduce mosquito pest 
numbers. However, fogging (adulticiding) can be carried out to reduce adult mosquito pest 
numbers for a short period of time. Fogging operations should be carried out around dusk and 
dawn, when adult mosquitoes are most active. During fogging operations, it is important to 
consider the wind direction to ensure the fog is directed into the vegetation, which acts as a 
harbouring site for mosquitoes. Reslin (active ingredient bioresmethrin) is the recommended 
insecticide for fogging operations. Residents should be informed prior to any such operations. 
It is also important to keep records of all fogging operations, detailing the date, time and 
duration as well as the fogging route, the type of insecticide used, and the dilution and output 
rate of the equipment. 

4.1.7 Drained area in workshop vicinity 

The drains and culverts in the workshop vicinity were in poor condition and breeding low 
numbers of mosquitoes. Other than Culex annulirostris and Cx. sitiens discussed in sections 
4.1.1 and 4.1.3, another three Culex species were found, that commonly breed among grassy 
vegetation in ground pools high in organic matter (Lee et al 1989a). None of the other species 
is related to human disease in Australia (Lee et al. 1989a). 

The grassy area north west of the water lily lagoon towards the mudflat (indicated in red in 
Fig. 3) is expected to flood during high tides. This was confirmed by local residents. The 
dense vegetation mainly consisting of the marine grass Sporobolus virginicus and the salt 
marsh reed Schoenoplectus littoralis indicates salt water influence. The area was assessed a 
productive breeding site for Aedes vigilax during the wet season. The drainage system was in 
poor condition, resulting in the area remaining flooded for a considerable time, enabling 
mosquito breeding over an extended period (Fig. 3). The drains were partly overgrown with 
grass, the culverts were blocked, and the drains required re-levelling to allow the free flow of 
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water. Periodic maintenance of the drainage system would drain the area much quicker and 
thus reduce mosquito breeding. A flap valve should also be installed to prevent tidal flooding 
of the area, while still allowing for water flow out onto the mud flat. A system like this had 
previously been in place (Garawirrtja, pers. communication).  

In May 2003 the MEB was approached by NBC Consulting who had been commissioned to 
investigate options to fill the water lily lagoon for further development into a residential area. 
Members of the Milingimbi community had expressed concern over the development. The 
MEB advised that the lagoon was not likely to contribute to the mosquito problems in 
Milingimbi. The MEB further suggested using part of the development funds available to 
maintain the drainage system in the workshop vicinity by cleaning, re-levelling and installing 
a mud flap as indicated in Figure 3. This would reduce the tidal influence and drain the area 
after rain. The availability of breeding sites for the salt marsh mosquito Ae. vigilax would be 
greatly reduced, thus reducing the exposure of the community to potential arbovirus borne 
disease. 

4.2 Adult biting insects  

4.2.1 Mosquitoes 

Thirteen mosquito species were collected during the MEB visit. Two of these species in the  
Culex vishnui group (includes two undescribed species, Cx. sp 32 of Marks and Cx. sp. near 
vishnui) and Verralina reesi, were recorded from Milingimbi for the first time. In June 1983, 
during two trapping nights, 27 collected species from 13 locations were collected (Davis and 
Hodder 1983). 

Culex vishnui group (species includes two species that are recorded in the NT) breeds in 
ground pools in swampy areas. One of the members of this group includes Cx. vishnui, which 
is considered to be one of the important vectors of Japanese encephalitis and possibly West 
Nile virus. Both of these viruses are not present in Australia. It is possible one of the Cx. 
vishnui group species in Australia is also a vector of these arboviruses.  

Verralina reesi breeds in muddy, shaded pools, and while not a confirmed vector of arbovirus 
disease is a potential vector for Ross River  and Barmah Forest virus. 

The two main pest species and disease vectors in the NT, Culex annulirostris and Aedes 
vigilax were the two dominant species collected in the two traps in Milingimbi on 8 April 
2003. Both were collected in relatively low numbers. 

Culex annulirostris occurs in high numbers in the Top End in the late wet and during the early 
dry season (Russell & Whelan, 1986). It is therefore likely that numbers of this species will 
also be high in Milingimbi during the dry season. This is confirmed by the data of Davis & 
Hodder (1983), who collected more than 100 specimens per trap in six of their traps, with the 
highest numbers (374) at the sewage ponds. The public health problems of this species have 
been discussed in 4.1.1. The main breeding sites in Milingimbi at present are the sewage 
ponds. Potential breeding sites are the paperbark swamp (discussed in 4.1.4) and the drained 
area in the vicinity of the workshop (discussed in 4.1.7). The management of the sewage 
ponds and the area in the workshop vicinity is important to reduce numbers of Cx. 
annulirostris in the Milingimbi community. 

In the Top End Ae. vigilax has its population peak during the wet season, but hatches can 
occur during the whole of the year (Russell & Whelan, 1986). Aedes vigilax is considered a 
pest species, which bites mainly in the evening, but heavy attacks can occur at other times of 
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the day (Lee et al., 1984). Adults are strong fliers and are known to disperse up to 50km from 
breeding sites. As discussed in 4.1.6 there are major breeding sites of this species close to the 
Milingimbi community. Although no larvae were found during the larval survey, adult Ae. 
vigilax were collected in moderate numbers in both trap locations. This indicates that these 
adults have dispersed from other areas. It is highly likely, that numbers of this species were 
higher during the wet season (see section 4.1.6). The highest number per trap was 59 during 
the trapping carried out in June 1983 (Davis &Hodder 1983). 

The Milingimbi island community is surrounded by potential mosquito breeding sites (see 
section 4.1.6). The maintenance of the drained area in the workshop vicinity would reduce 
breeding of Ae. vigilax at this site. However, the total number of mosquitoes during the peak 
season of Ae. vigilax might remain high due to dispersal of this species from many other 
breeding sites. Strategies and methods to control Ae vigilax have been discussed in 4.1.6. 

In summary, Milingimbi is experiencing pest mosquito numbers throughout the year. Setting 
up a mosquito control program would require trained personnel to be present in Milingimbi 
for extended periods, which may be impractical. An achievable and workable option is the 
implementation of personal protection measures and adulticiding for special events in the 
community as outlined in 4.1.6. 

4.2.2 Biting midges (Culicoides) 

Culicoides are not vectors of human disease in Australia (Whelan 2003). Of the three species 
of Culicoides recorded in Milingimbi, only C. ornatus is a significant pest to humans (Whelan 
2003). In the NT, highest numbers of C. ornatus occur between October and December and 
lowest numbers are recorded in the middle of the wet season in January and February 
(Whelan 2003). As the trapping of Culicoides during this survey was carried out in April, the 
data does not provide adequate information on possible pest numbers of C. ornatus in 
Milingimbi in the late dry season. Breeding sites of C. ornatus are likely to be small tidal 
creeks and neap tide mangrove areas (Shivas & Whelan 2001, Shivas 1999), which are partly 
surrounding the island community (Fig. 1). 

Shivas and Whelan (2001) found peak dispersal of C. ornatus to occur one day before the full 
moon in the warmer months. Shivas and Whelan (2001) also stated that increased numbers of 
C. ornatus could occur at least six days before the full moon. Full moons occurred on 18th 
March and 16th of April 2003. The trapping on the 8th April 2003 would have collected C. 
ornatus numbers at their lowest levels over a 14 day period. 

In June 1983, Davis and Hodder recorded C. ornatus during their trapping in June 1983. The 
highest number of specimens was 784. This number is still fairly low, compared to peak 
numbers of C. ornatus of 41,360 per trap per trap night collected in August 2003 and 35,280 
in October 2003 at Wickham Point, Darwin Harbour (Warchot & Whelan 2004). However, 
over 600 per trap night is considered to be an indicator of pest levels. 

Culicoides undescribed species (Ornatus grp.) No. 6 was the species collected in highest 
numbers during the visit. This species breeds in upper high tide areas (Shivas 1999) and 
rarely bites humans. Thus, it is unlikely to pose any pest problem in the community. 

Protection from biting midges can be achieved by using personal protection measures, such as 
avoidance, long sleeved and light clothing and netting, which can be impregnated with 
permethrin or sprayed with permethrin, bifenthrin or insect repellents (Whelan 2003). 
Adulticiding of biting midges by fogging is considered ineffective due to rapid re-infestation 
from nearby breeding and harbouring sites (Whelan 2003). Barrier spraying, using bifenthrin, 
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around houses on vegetation and walls might be an option to reduce biting midge numbers 
(Standfast et al. 2003). However, barrier treatment requires special application equipment and 
should be carried out by a pest control operator. Ways to implement personal protection 
measures are outlined in Appendix 1. 

 

4.3 Receptacle Survey 

4.3.1 Species collected 

Rainfall was negligible in April in Milingimbi (refer to section 3.1). As expected, many 
receptacles were dry. Only 32 of the 215 receptacles sampled were holding water. 

No Aedes aegypti or other exotic Aedes species were collected during the survey in 
Milingimbi. All of the five mosquito species collected in the receptacle survey are endemic 
species (Lee at al., 1989a, Lee et al., 1989b, Lee at al., 1987a, Lee et al., 1984, Lee et al., 
1982). Aedes notoscriptus and Lutzia halifaxii were collected during the previous receptacle 
survey of Milingimbi (Davis & Hodder 1983), wheras Ae. katherinensis, Cx. annulirostris 
and Cx. pullus were recorded here in Milingimbi for the first time. 

Aedes katherinensis is endemic to the Northern Territory (Lee et al. 1987a. Woodhill 1949), 
and not known as a vector of arbovirus disease. (Lee et al. 1987a). 

Aedes notoscriptus is the species most commonly recorded in receptacles in the Northern 
Territory (MEB annual reports) and is a potential vector of Ross River virus disease (Russell 
2002). Culex pullus is a potential vector of the exotic Japanese Encephalitis virus (Lee et al. 
1989a). The vector potential of Cx. annulirostris was outlined in section 4.1.1. The larvae of 
Lut. halifaxii are predacious on other mosquito larvae. This species is not related to human 
disease (Lee et al. 1989a). 

In 1983 Davis and Hodder also collected Cx. quinquefasciatus, the brown house mosquito, 
from receptacles. This species was not collected during this survey. This could be due to low 
numbers of receptacles holding water. However, Cx. quinquefasciatus was collected during 
the adult mosquito trapping (see 3.1.1). It can breed in a variety of habitats, including storm 
water drains and septic tanks. 

4.3.2 Receptacle types  

Beer cans were the most common receptacle type found in Milingimbi. However, they were 
not utilised by mosquitoes as breeding sites. Beer cans are considered an unfavourable 
breeding habitat in the United States (Tinker 1964), and no breeding was found in beer cans 
during a recent survey in Katherine (Lamche & Grigg 2004). 

There were a considerable number of car bodies, which were all located at the workshop and 
the rubbish dump. Although none of these were breeding mosquitoes, they were assessed as 
potential mosquito breeding sites. Thirty nine percent of all car bodies were positive for 
mosquito larvae in Katherine during a survey carried out several days after substantial rain, 
when many of the potential receptacles held water (Lamche & Grigg 2004). 

A relatively small number of tyres were recorded in the Milingimbi community. However, 
they rank highest as receptacle mosquito breeding sites. Tyres have been known as favourable 
habitat for container breeding mosquitoes for a long time (Tinker 1964). Tyres are also ideal 
receptacles to spread container breeding mosquitoes, in the form of drought resistant eggs 
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(Reiter 1988, Calder & Laird 1994, Laird et al. 1994). Tyres are the most common receptacles 
positive for Aedes aegypti in Cairns (Walsh, personal communication). The presence even of 
a small number of tyres in Milingimbi poses a risk for a potential establishment of exotic 
Aedes mosquitoes. 

 

4.3.3 Receptacle index and risk assessment 

The Northern Territory had been free of dengue vectors for 50 years, until an established 
population of Aedes aegypti was detected in Tennant Creek in February 2004 (Whelan et al 
2004). It is likely that Ae. aegypti in Tennant Creek originated from Cairns where the species 
is endemic (Lee et al. 1987a). There is a risk of the spread of exotic Aedes species by 
seagoing vessels or cargo to remote communities such as Milingimbi.  

A considerable number of premises in Milingimbi were negative for mosquito larvae. Of the 
35 premises surveyed, eight did not reveal any potential receptacle breeding sites. Seven 
premises had only one and four premises had only two receptacles breeding mosquitoes 
(Appendix Table A2). This is mainly due to a community clean up at the beginning of the 
previous wet season (Miller, personal communication).  

The rubbish dump and the workshop were the premises with the highest number of potential 
receptacles, as well as the most mosquito receptacle breeding sites (Appendix Table A2). This 
confirms a previous finding in Queensland that risk premises such as tyre yards, wreckers and 
transport companies, have a high number of potential receptacles (Ritchie et al. 2001). 

Overall, low numbers of receptacles were found positive for mosquitoes during this survey, 
because most receptacles were dry. However, the overall receptacle index of 28.13 (Table 6) 
is a relatively high proportion of receptacles with water actually breeding mosquitoes. The 
overall house index was 11.42, with the house index for commercial premises being much 
higher compared to the house index of residential premises. The overall density figure for 
Milingimbi was 7 using the receptacle index, or 3 using the house index. Any density index 
greater than 1 represent a high risk of dengue transmission in areas where Ae. aegypti is 
present. As stated in 3.4.3 the density figure is strictly only valid for a receptacle or house 
index based on the breeding of Ae. aegypti when it is present in an area. Although Ae. aegypti 
is not present at Milingimbi, the density figures clearly demonstrate a considerable potential 
for the establishment of Ae. aegypti if this species was imported or introduced from overseas 
or Queensland due to ample available breeding sites.  

Ways to reduce the number of receptacles include tidying up, such as the successful pre-wet 
season clean up. Many receptacles that are not rubbish are easily stored under cover, and are 
therefore eliminated as potential breeding sites. Rubbish at the dump needs to be buried on a 
regular basis as part of a good practice management. Many receptacles such as car bodies can 
be punctured in strategic places to prevent pooling of water. 

Overall, the community of Milingimbi is considered as a low risk for the importation of 
exotic Aedes due to the relatively small amount of overseas seagoing vessel visitation, but 
although it has a relatively low total number of receptacle breeding sites available, the high 
receptacle index and relatively high density figure indicates that there are enough suitable 
receptacles to enable Ae. aegypti to become established.  
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4.4 Conclusion 

The comprehensive biting insect survey of Milingimbi revealed seasonal high pest numbers 
of mosquitoes and biting midges. Some of the breeding sites can be managed or modified, 
whereas others are part of the natural environment and management would be beyond the 
reasonable use of resources of time, personnel and chemicals.  

4.5 Sewage Ponds 

The high density of Culex annulirostris and Cx. sitiens mosquito larvae found in the sewage 
ponds indicates a major pest problem. Both species are considered pest species and the former 
is also a major vector for arbovirus borne diseases.  

Recommendations: 

 Removal of floating algal scum and rubbish from the sewage ponds using a rake. 

 Removal of all vegetation on the sides of the ponds by herbicide application, such as 
‘Roundup’. 

 Control of mosquito breeding in the sewage ponds using Abate 10SG granules. Control 
needs to be carried out along the edges of the ponds. Surveillance and control needs to be 
carried out on a regular basis (eg once a week). 

 Vector control record keeping, including the survey date, larval number (per dip) before 
treatment, date of treatment, chemical used, treatment rate, larval number (per dip) after 
treatment. It is not recommended to treat on a weekly basis without checking for mosquito 
larvae using a ladle beforehand. If there are no larvae, there is no need to treat, although a 
few dips around different sites in the ponds are required to determine whether or not 
larvae are present.  

4.6 Drained area in workshop vicinity 

The grassy area north west of the water lily lagoon towards the mudflat (indicated in red in 
Fig. 3) is expected to be flooded during high tides (which was confirmed by local residents). 
The area was assessed to be a productive breeding site for Aedes vigilax during the wet 
season. The drainage system was not well maintained (Figure 3). This area is very close to 
town and in contrast to the natural breeding sites in the mudflat areas, it is considered possible 
to effectively reduce mosquito breeding by maintaining the drainage system. It is also 
possible to establish a flap valve to prevent tidal inundation of the area but allow for water 
flow out onto the mud flat.  

4.7 Mudflats north of Milingimbi township 

Most of the vegetated areas of the mudflats north of Milingimbi township were assessed as 
potential breeding sites of the salt marsh mosquito, Aedes vigilax. An attempt to reduce the 
extent of Ae. vigilax breeding sites on the mudflat north of the township would have limited 
success, whilst being very cost intensive. Furthermore, engineering measures such as 
construction of drains would require regular maintenance. 

A regular larval survey and control program would be a more effective way to reduce 
mosquito numbers, but it would need the presence of trained personnel during at least the late 
dry or early wet season months. 
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The most effective option to avoid being bitten by mosquitoes is for the residents to 
implement personal protection by covering up with light coloured long clothing, especially 
around dusk and dawn. Houses should be fitted and maintained with mosquito screens. More 
detailed information on personal protection is outlined in Appendix 1. 

4.8 Receptacle mosquito breeding 

Mosquito breeding in receptacles was found to be low in total but relatively high in the 
amount of breeding in receptacles with water. No exotic Aedes mosquito species were 
detected. The number of potential receptacle breeding sites should be reduced. It is 
recommended that a community clean up should be carried out before every wet season. 
Receptacles other than rubbish should be stored under cover or punctured to prevent mosquito 
breeding. 

4.9 Adult mosquito control 

Adulticiding (fogging) is a less efficient method to reduce mosquito numbers compared with 
larviciding, as it reduces adult mosquito numbers for a short time only. Fogging to reduce pest 
mosquito numbers for single events is effective, whereas regular fogging to reduce overall 
mosquito numbers would be considered ineffective. 

The Milingimbi community is in possession of a handheld thermal fogging machine IGEBA 
TF35. To reduce the number of mosquitoes for a special event in a defined location, 
adulticiding is considered a suitable and efficient option to reduce pest numbers to a bearable 
level.  

 Any fogging should be at dusk and dawn, as these are the times of greatest mosquito 
activity. 

 It is important to observe the wind direction and use the wind to direct the fog into the 
harbouring vegetation. 

 Use an insecticide approved for adult mosquito control such as Reslin (active ingredient 
bioresmethrin) according to label directions. 

 Residents should be informed prior to fogging being carried out, to ensure people stay out 
of the fog. 

 Records should be kept of the fogging operation, detailing the date, time, and duration as 
well as fogging route. The type of insecticide used, the dilution and output rate are other 
important details to record. 

4.10 Biting Midge (Culicoides) 

Of the three Culicoides species recorded, only C. ornatus is a significant pest to humans. The 
trapping of Culicoides in this study was carried out in April, when numbers are seasonally 
expected to be relatively low. The present information is not sufficient to assess whether this 
species occurs in pest numbers in Milingimbi in the late dry season. 

Breeding sites of C. ornatus are likely to be in small tidal creeks and neap tide mangrove 
areas which are partly surrounding the island community (Fig. 1). 

The impact of biting midges can be reduced by using personal protection measures, such as 
avoidance, long sleeved light clothing and netting, which can be impregnated with permethrin 
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or sprayed with permethrin, bifenthrin or repellents. Adulticiding of biting midges by fogging 
is considered ineffective due to rapid re-infestation from nearby breeding and harbouring 
sites. Barrier spraying, using Bifenthrin, around houses on vegetation and walls might be an 
option to reduce biting midge numbers. However, this barrier application needs special 
application equipment, should be carried out by a pest control operator just before expected 
large emergence of pest numbers. Ways to implement personal protection measures are 
outlined in Appendix 1. 

 

5. SURVEY SUMMARY 

A comprehensive biting insect survey was carried out in the Milingimbi community on 7-9 
April 2003.  

1. The larval survey showed that the sewage ponds are the major breeding sites for the 
mosquitoes, Culex annulirostris and Cx. sitiens. Improved management of the ponds will 
greatly reduce mosquito breeding. Recommended strategies include removal of surface 
scum and grass along the edges, and a weekly mosquito larval surveillance program.  

2. A drain in the area in the vicinity of the workshop was assessed as a major breeding site 
for Aedes vigilax. An existing drainage system is in poor condition and not effectively 
draining the area. The relevelling and maintenance of relevant drains and culverts is 
recommended. It is also suggested that a flap valve be built in the drain to prevent tidal 
flooding of the area but allow for water flow out onto the mud flat.  

3. The mudflats north of the township were assessed as high potential breeding sites for Ae. 
vigilax. Due to the size of the area, control would be both expensive and ineffective. 
Residents are advised to implement personal protection measures as detailed in Appendix 
1. 

4. Other sites surveyed for mosquito breeding were the water lily lagoon, the Macassan 
well, the paperbark swamp near the oval and the lagoon near the airstrip. No significant 
breeding was detected. However, the paperbark swamp near the oval was assessed as a 
potential breeding site for the common banded mosquito Culex annulirostris. 

5. No exotic Aedes mosquitoes were found during the survey. Although a large number of 
receptacles was recorded, most receptacles were dry and only a few were breeding 
mosquitoes. It is recommended that a community clean up is conducted before every wet 
season to reduce the number of potential receptacle breeding sites Receptacles other than 
rubbish should be stored under cover or to be punctured to prevent mosquito breeding. 

6. Personal protection measures should be implemented at critical periods to reduce the 
impact of pest mosquito numbers. 

7. For special community events, adulticiding can reduce pest mosquito numbers for a short 
time. The handheld thermal fogging machine IGEBA TF35 should be used to fog the 
vegetation at dusk and dawn before the event, applying approved insecticide at the 
recommended label rate. Record keeping is strongly recommended. 

8. Biting midge numbers could not be assessed in detail, as peak numbers of C. ornatus are 
expected to occur in the September – October period. Personal protection measures as 
outlined in Appendix 1 are recommended to reduce the impact of biting midges. 
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9. Three mosquito species, Cx. Vishnui group (two undescribed species, Cx. sp32 of Marks 
and Cx. sp. near vishnui), Verralina reesi and Aedes katherinenesis, and two biting midge 
species, Culicoides marksi, and Culicoides sp undescribed No 6, were recorded from 
Milingimbi for the first time. 
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8. APPENDIX 1 – PERSONAL PROTECTION 

PERSONAL PROTECTION 

FROM MOSQUITOES & BITING MIDGES  

 

P. I. Whelan,  

Department of Health and Community Services  

Oct 2003 

 

Adapted from paper by P. Whelan in “Australian Mosquito Control Manual” by a 
panel of authors, Editors C. Morris and P. Dale. Australian Mosquito Control 
Association, 1998, ISBN 0-646-35310-1. 
 

1.0 MOSQUITO & BITING MIDGE BITES 

Mosquitoes and biting midges (genus Culicoides and sometimes erroneously called sand flies) 
can reach sufficient numbers in various localities to be considered serious pests. The bites 
themselves can be painful and extremely annoying, and people suffer varying degrees of 
reaction to bites (Lee 1975). However, the possibility of the spread of various diseases by 
their blood sucking habits to either humans or animals is a more serious outcome. Mosquitoes 
can carry viruses such as Murray Valley encephalitis, Kunjin, Ross River, and Barmah Forest 
virus, which cause human disease (Russell 1995). Biting midges do not carry any pathogens 
in Australia that cause human disease. 

Female mosquitoes or biting midges bite to take blood from their hosts, which is necessary 
for the development of eggs. 

Mosquitoes and biting midges show considerable variation in their preference for hosts. Some 
species feed selectively on cattle, horses, marsupials, amphibians, birds, or humans, while 
other species are relatively indiscriminate feeders. 

The time of feeding varies for different species. Many mosquitoes feed just after sunset while 
others are more active at other times including late in the night, in the late afternoon, or in the 
early morning.  Biting midges are most active in the evening and early morning. 

The place of feeding by mosquitoes or biting midges is varied. Some species, such as the 
brown house mosquito, readily entering houses to feed on people, while others will only bite 
people outdoors. 

When a mosquito or biting midge bites, fine stylets sheathed in the proboscis are inserted into 
the skin. Blood is sucked up through one of the channels in the stylets, while saliva is injected 
down an adjacent channel. This saliva contains substances that the human body recognises as 
foreign and often stimulates a bite reaction. Sometimes the saliva can contain viruses or other 
pathogens that can cause disease. 

Some people can become very sensitive after being bitten and suffer a general reaction from 
further bites. The bites may itch for days, producing restlessness, loss of sleep and nervous 
irritation.  Scratched bites can lead to secondary infections and result in ugly scars. On the 
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other hand, some people become tolerant to particular species and suffer little after-effects 
from repeated bites. 

Biting insects create problems in the enjoyment of outdoor activities, causing a reluctance to 
enter certain areas after sundown or forcing people to be confined to insect-proof areas at 
certain times of the year. Personal protection and avoidance measures can offer considerable 
protection from bites, as well as offering protection against mosquito-borne disease. 

 

2.0 MOSQUITO & BITING MIDGE AVOIDANCE 

A sensible precaution to prevent biting insect attack is to avoid areas, which are known to 
have high biting insect activity.   

The upper high tide areas near creeks or low-lying areas, particularly near salt marsh habitats, 
can be significant sources of salt marsh mosquitoes (particularly Aedes vigilax and various 
other pest mosquitoes (Russell 1995). The period of high salt marsh mosquito activity is 
usually during the late dry season and early wet season in tropical latitudes. Generally they 
are prevalent for one to two weeks after the highest tides of the month or significant rain. 
Dense vegetation near the breeding sites should be avoided during the day over this period. 
Pest problems during the evening and night can occur within 3 km of productive breeding 
sites (Whelan, Merianos et al., 1997). 

Other areas of high mosquito activity are the large seasonally flooded areas associated with 
rivers or drainage lines, flooded coastal swamps, extensive reed swamps and lagoons, ill 
defined or poorly draining creeks, extensive irrigation areas, and waste water disposal 
facilities. Densely shaded areas near these habitats should be avoided during the day, and 
accommodation areas should be at least 3 km from extensive areas of these habitats. 

Extensive areas of mangroves or estuarine areas with sandy beaches are potential sources of 
biting midges. These midges have seasonal and monthly population peaks with the monthly 
peaks usually associated with the tidal regime. When camping or choosing a permanent living 
site, a separation distance of at least 2 km from these areas is recommended unless specific 
biting insect investigations indicate there are no seasonal pest problems (Whelan 1990, 
Whelan, Hayes et al., 1997). 

If camping or selecting house sites near creeks, rivers or lagoons, choose localities of the 
water body which have steep margins or little marginal emergent vegetation, have swiftly 
running water with little marginal pooling or vegetation, or do not arise from or empty into a 
nearby swamp area.  Exposed beaches or cliffs away from mangrove or estuary areas are 
preferred sites to avoid both mosquitoes and biting midges. In more inland areas, locations on 
hills or rises at least 3 km from ill defined drainage lines, poorly flowing creeks and 
seasonally flooded areas should avoid the worst mosquito problems. 

In residential areas, a local source of mosquitoes may be the cause of the problem. Check 
nearby potential artificial sources of mosquitoes such as disused swimming pools, receptacles 
such as tyres and drums, blocked roof gutters, old fish ponds, or localised ponding of drains.  
Sites with mosquitoes breeding can be rectified by physically removing the source or through 
the use of insecticides. 
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3.0 SCREENING 

The best method of avoiding attack at night is to stay inside insect-screened houses.  Screens 
can be made of galvanised iron, copper, bronze, aluminium or plastic. Near the coast, iron or 
copper screens are not recommended because of the corrosive action of salt sprays. Homes 
near biting midge breeding sites require either fine mesh screens or light-proof curtains.   

Screens should be of the correct mesh, fit tightly and be in good repair. Biting insects 
frequently follow people into buildings and for this reason, screen doors should open outward 
and have automatic closing devices.  Insecticides such as permethrin or deltamethrin sprayed 
on or around screens may give added protection against mosquitoes or biting midges, but care 
is needed as some insecticides affect screens.   

It is advisable to use an insect proof tent when camping near potential biting insect areas.  
Coastal areas subject to attack by biting midges require tents to be fitted with a finer mesh 
screening. 

 

4.0 MOSQUITO NETS 

Mosquito nets are useful in temporary camps or in unscreened houses near biting insect 
breeding areas.  Generally standard mosquito nets are not sufficient to prevent biting midge 
attack.  White netting is best as mosquitoes accidentally admitted into the net are easily seen 
and killed. The net is suspended over the bed and tucked under the mattress. An aerosol 
pyrethrin spray can be used to kill mosquitoes that enter the net. Care is needed not to leave 
exposed parts of the body in contact with the net, as mosquitoes will bite through the net. Nets 
can be made more effective by impregnation with permethrin (Lines et al. 1985). 

 

5.0 INSECT PROOF CLOTHING 

Head nets, gloves and boots can protect parts of the body which are not covered by other 
clothing.  Head nets with 1-1.5 meshes to the centimetre are recommended for good visibility 
and comfort, and additional treatment of the net with a repellent will discourage insect attack. 
Thick clothing or tightly woven material offers protection against bites. Light coloured, long 
sleeved shirts and full-length trousers are recommended. For particular risk areas or 
occupations, protective clothing can be impregnated with permethrin or other synthetic 
pyrethroid insecticides such as bifenthrin to give added protection (Burgess et al. 1988). 
Sleeves and collars should be kept buttoned and trousers tucked in socks during biting insect 
risk periods. Protection is very necessary near areas of salt marsh, mangroves, or large fresh 
water swamps where the various species of mosquitoes may be very abundant during the day 
in shaded situations, as well as at night. 

 

6.0 REPELLENTS 

Relief from biting insect attack may be obtained by applying repellents to the skin and 
clothing (Schreck et al. 1984).  Many repellents affect plastics and care is needed when 
applying them near mucous membranes such as the eyes and lips.   

Repellents with the chemical diethyl toluamide (DEET) or picaridin give the best protection. 
Brands of repellents, such as Aerogard, which are formulated to repel flies are not efficient 
against mosquitoes or biting midges. Brands such as Rid, Tropical Strength Aerogard, 
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Bushman’s, Muskol, or Repel* are more effective. Those with higher amounts of DEET or 
picaridin are usually the most efficient.  

Application of repellents over large areas of the body or on extensive areas of children is not 
reccommended, particularly those repellents with high concentrations of DEET. Protection 
from mosquito penetration through open weave clothes can be obtained by applying a light 
application of aerosol repellent to the exterior of clothing. Repellents should be 
supplementary to protective clothing and should not be regarded as substitutes. 

Personal repellents are available as sprays, creams or gels. The creams or gels usually last 
longer than the aerosol formulations. Repellents can prevent bites from 2 to 4 hours, 
depending on the repellents, the species of biting insect, or the physical activity of the wearer. 

Electronic insect repellers that emit ultrasonic or audible sounds do not offer any protection 
against mosquitoes or biting midges. They are based on a false premise and have been found 
to have no repellent effect under scientific testing (Curtis 1986). Electronic ultrasonic 
repellers do not repel mosquitoes or biting midges and should not be relied upon for personal 
protection (Mitchell 1992). 

Plants with reported insecticidal properties such as neem trees and the citrosa plant have not 
been shown to act as mosquito repellents just by growing in the vicinity of people (Mitchell 
1992, Matsuda et al. 1996). Growing or positioning these plants near evening activity areas 
will not prevent mosquito attack. 

 

7.0 ANIMAL DIVERSION 

Camping upwind near congregations of stock or domestic animals will serve to divert 
mosquitoes or biting midges to alternative hosts. Similar considerations can be made when 
planning residential sites and animal holding areas in a rural situation. Dogs of darker colour 
tend to attract some species of mosquitoes more than lighter colours and can divert some pest 
problems from people in close vicinity in outdoor situations in the evening.  

 

8.0 LIGHTING DIVERSION 

Many mosquito and biting midge species are attracted to light. This can cause pest problems 
in unscreened houses or when camping. The use of yellow or red incandescent bulbs or 
fluorescent tubes rather than white light will reduce the attractiveness of lights to insects. An 
incandescent or ultra violet light placed at a distance from a house or camp can serve to 
attract insects to an alternative area. This is more effective if the light is close to the breeding 
site, or between the breeding site and the accommodation area. The attractive lights should 
not be close to accommodation or directly down wind of accommodation areas. Light proof 
curtains or similar screening can be very effective in reducing the attraction of biting insects 
to areas that are illuminated at night. 

 

9.0 ADULT INSECT CONTROL 

If mosquitoes or biting midges have entered a screened area they can be knocked down with 
pyrethrin aerosols. Care should be taken by reading the label to ensure only knockdown 
aerosols suitable for spraying in the air are used in proximity to people or food. 

Other devices that can be effective at killing and/or repelling biting insects include mosquito 
coils (Charlwood & Jolley 1984) and electric insecticide pads. These devices are only 
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effective in relatively closed areas such as inside buildings or where there are only slight 
breezes. They should be backed up with other measures such as suitable protective clothing or 
repellents 

Large scale adult biting insect control can be achieved for short terms (hours) by using 
portable or industrial fog generators, backpack misters, or heavy duty ultra-low-volume 
aerosol generators to knock down active adult insects. The insecticides of choice in these 
machines are Maldison or Bioresmethrin. Control relies on good access, open vegetation, and 
light breezes in the direction of the breeding or harbouring sites. Application should only be 
during the peak biting insect activity period of those insects actually causing the problem, 
which is usually the late evening and early night.   

There are some synthetic pyrethroid aerosol products available as outdoor yard or patio 
repellents.  Control will only be temporary (hours) and re-invasion will usually occur within 
hours or from one to a few days, depending on the species, nearby vegetation, proximity to 
breeding sites, environmental conditions and times of activity of the pest species. 

Application of residual insecticides such as maldison, permethrin or other synthetic 
pyrethroids sprayed as a mist spray to point of run off on building surfaces or nearby 
vegetation can sometimes give short term (a few days) relief. This method is useful as a 
barrier protection when large numbers of mosquitoes or biting midges are present near 
accommodation or outdoor use areas (Helson & Surgeoner 1985). There are some longer term 
residual synthetic pyrethroids such as bifenthrin that can be used as barrier sprays and provide 
a number of weeks protection (Standfast et al 2003). These residual insecticides can be 
applied according to label recommendations with the aid of a garden sprayer. Care must be 
taken with all synthetic pyrethroids around fish ponds, fish tanks and other nearby fish 
habitats to avoid spray drift or run off, as these insecticides are efficient fish poisons. 

 

10.0 INSECTOCUTORS AND INSECT TRAPS 

Electric insect insectocutors and other trap or killing devices utilising an attracting light or 
carbon dioxide have been claimed to clear areas of biting insects and thus protect people. 
These claims have not been substantiated in outdoor situations with people nearby. While trap 
devices can attract biting insects, as well as a range of other insects, these devices can not be 
relied on for protection from biting insect attack (Mitchell 1992). When used in outdoor 
situations it is possible that they can increase local problems by attracting insects to the 
vicinity of people. Attractive odours and carbon dioxide emitted by humans then divert the 
insects from the trap device to the people. 

 

11.0 TREATMENT OF BITES  

Relief from bites and prevention of secondary infection can be obtained by the application of 
various products, either to the skin or internally. The effectiveness of various products is 
variable, depending on individual reaction. Skin application products include proprietary 
products such as Eurax, Stingose, Medicreme, Katers lotion, Dermocaine and Paraderm 
creme, and non-proprietary products such as tea tree oil, eucalyptus oil, aloe vera gel, ice, or 
methylated spirits.  

Ice packs to the general bite site will give usually give immediate relief for painful and itchy 
bites and swelling or blisters from of mosquitoes and biting midges in particular. The sooner 

F:\ENTO\ento_files\public_information\branch_reports\east_arnhem_region\Milingimbi\Milingimbi Report\Milingimbi 
survey report 03 final.doc   

29



Biting Insect Survey Milingimbi April 2003  

the ice pack is applied after bites or reactions, the better the relief, and can often avoid more 
intense reactions.  

Other products for internal application for more general symptoms include antihistamine 
products such as Phenergan, Telfast and Vallergan. Check with your doctor or pharmacist for 
any products for the latest product and safety information. 

 

12.0 EMERGENCY BITING INSECT PROTECTION 

There are a number of emergency measures that can be taken when exposed to biting insects 
with no protection. Sheltering downwind next to smoky fires can offer considerable 
protection. Burning* dung or aromatic and oil producing foliage from plants such as Hyptis 
(horehound), Calytrix (Turkey bush), Melaleuca species (Paper bark) and Eucalyptus species 
(gum trees) can make the smoke more effective. Climbing relatively high trees or choosing 
locations exposed to the wind can offer protection from some species.   

Other emergency protection measures include coating the skin with mud, rubbing exposed 
areas with the leaves of certain plants such as eucalypts or tea-trees that contain volatile oils, 
or burying yourself in shallow sand with some form of head protection. If all else fails, keep 
running. The best form of protection, and the most comfortable, require an awareness of the 
potential problems and adequate preparation. 
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Figure 1: Milingimbi Island. Map: part of ‘Australia 1:100 000, Topographic survey, Sheet 5873 (Ed 2), 
Series R621, 1975’
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F\Ento\ento_files\public information\branch reports\east_arnhem_region\Milingimbi\

2003 Milingimbi\ workshop vicinity Fig 3

Figure 3: Drained area in workshop vicinity (red). The workshop is located at the bottom right 
corner of the area marked in red, opposite of the shop. The aerial photograph was taken in 1996,  
before the workshop was built. 
The drains were drawn manually, indicating their position. 



Site 
num-
ber

Record 
number

Date 
collected

Trap Location
Conducti
vity 
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Water 
area 
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Breeding 

area (m2)
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dips

Average 
no. per 
dip
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1 LN00938 7-Apr-03 Waterlily Lagoon in Milingimbi township 300 200 10 10 1.5 Mi. (Eto) elegans 1 0 0 0 1 0

Cx. (Cux) annulirostris 7 0 5 2 0 0

2 LN00944 7-Apr-03 Macassan Well near oval N/C 200 0 10 0 Nil mosquitoes 0 0 0 0 0 0

3 LN00945 7-Apr-03 Milingimbi sewage ponds - primary pond N/C 600 50 10 300 Cx. (Cux) annulirostris 39 3 16 17 3 0

Cx. (Cux) sitiens 155 43 25 57 30 0

4 LN00946 7-Apr-03 Milingimbi sewage ponds, secondary pond N/C 150 40 8 50 Cx. (Cux) annulirostris 5 1 1 2 1 0

Cx. (Cux) sitiens 6 0 1 3 2 0

5 LN00947 7-Apr-03 Paperbark swamp near oval N/C 200 0 5 0 Nil mosquitoes 0 0 0 0 0 0

6 LN00948 7-Apr-03 Round lagoon near airport 8200 5000 0 8 0 Nil mosquitoes 0 0 0 0 0 0

7 LN00949 7-Apr-03 Cleared mangrove site, # 3 3600 300 0 20 0 Nil mosquitoes 0 0 0 0 0 0

8 LN00950 7-Apr-03 Near mangrove channel on mudflat, #5 11400 50 3 10 0.1 Cx. (Cux) sitiens 1 0 0 1 0 0

9 LN00951 7-Apr-03 Drain parallel to beachfront along road, #7 8400 20 5 4 8 Cx. (Cux) sitiens 11 0 2 5 4 0

10 LN00952 7-Apr-03 Reticulated area between Eastern side of main road and mudflat, #8A 3400 50 50 10 2 Cx. (Cux) sitiens 1 0 0 1 0 0

Cx. (Cux) annulirostris 4 0 0 1 2 1

11 LN00953 9-Apr-03 Drain and culvert on main road, #1 N/C 2 2 3 10 Cx. (Cux) squamosus 6 0 0 1 5 0

Cx. (Lop) species 167 1 0 0 0 1 0

Cx. (Cux) bitaeniorhynchus 1 0 0 1 0 0

12 LN00954 9-Apr-03 Overgrown drain on grassland, #2 N/C 5 0 5 2 Cx. (Cux) annulirostris 2 0 0 0 1 1

13 LN00955 9-Apr-03 On mudflat, NNW of town, close to site #5 43300 5 0 3 0 Nil mosquitoes 0 0 0 0 0 0

14 LN00956 9-Apr-03 Reticulate ara on mudflat towards mangrove creek 0 0 0 0 Nil mosquitoes 0 0 0 0 0 0

Table 1: Summary of larval mosquito survey Milingimbi, 7-9 April 2003
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1 Milingimbi trap site 1 1 3 1 0 0 30 0 1 10 2 0 26 1 75 1 75.00 47.47

2 Milingimbi trap site 2 1 0 0 1 1 23 2 0 13 2 17 23 0 83 1 83.00 52.53

TOTALS 2 3 1 1 1 53 2 1 23 4 17 49 1 158 2 79.00 100.00

1.00 1.50 0.50 0.50 0.50 26.50 1.00 0.50 11.50 2.00 8.50 24.50 0.50 79.00

PERCENTAGE % 1.27 1.90 0.63 0.63 0.63 33.54 1.27 0.63 14.56 2.53 10.76 31.01 0.63 100.00

TOTAL NUMBER OF MOSQUITOES

Table 2: Total number of female mosquitoes caught in the two CO2 baited traps in Milingimbi, 8 April 2003

AVERAGE PER TRAP NIGHT
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SITE TRAP SITE TOTAL NO. OF AVERAGE %

NO. TRAP NIGHTS PER TRAP

C. (Mar grp) marksi C. (Orn grp) ornatus C. (Orn grp) undescribed sp No 6

1 Milingimbi trap site 1 0 60 2940 3001 1 3001.00 85.67

2 Milingimbi trap site 2 2 20 480 502 1 502.00 14.33

TOTALS 2 80 3420 3503 2 1751.50 100.00

AVERAGE PER TRAP NIGHT 1.00 40.00 1710.00 1751.50

PERCENTAGE % 0.06 2.28 97.63 100.00

Table 3: Total number of biting midges caught in the two CO2 baited traps in Milingimbi, 8 April 2003 MEB

TOTAL NUMBER OF MOSQUITOES

F\ento\ento_files\public_information\branch_reports\East_Arnhem_region\Milingimbi_2003\mozzies midges.xls\table 3 Medical Entomology Branch DHCS 22/06/2009



Mosquito species Number of times collected Number of larvae/pupae collected

Ae. (Stg) katherinensis 2 27

Culicine pupae 3 37

Cx. (Cui) pullus 1 13

Cx. (Cux) annulirostris 2 20

Lutzia halifaxii 2 2

Ae. (Fin) notoscriptus 7 302

Nil mosquitoes 79

No sample taken 2

Table 4: Mosquito species results from receptacle survey, MEB 7-9 April 2003
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Total no. of 
receptacles holding 

water

Beer can 118 0 0 0

Car body 40 1 1 100

Pot plant 22 1 1 100

Tin can 13 0 0 0

Drum (all types) 17 2 2 100

Bucket (all types) 15 1 1 100

Tyre 12 2 5 40

Table 5: Receptacles found in Milingimbi, MEB 7-9 April 2003

Receptacle type
Total no. of potential 

receptacles 
No. of receptacles positive 

for mosquitoe breeding
Receptacle 

index

F:\ento\ento_files\public_information\branch reports\east arnhem region\Milingimbi\Milingimbi_receptacle survey.xls\receptacles table 5 Medical Entomology Branch DHCS22/06/2009



Commercial premises Residential premises Totals

Total no. of premises visited 3 52 55

Total no. of premises inspected 3 32 35

Total no. of potential receptacles 204 108 312

Total no. of receptacles sampled 109 106 215

Total no. of receptacles with water 10 22 32

Total no. of receptacles breeding 6 3 9

Average no. of receptacles per 
premise 68 3.375 8.91

House index (HI): % of premises 
positive for breeding 66.67 6.25 11.42

No. of premises found breeding 2 2 4

Receptacle Index (RI): % of 
receptacles with water breeding 60.00 13.64 28.13

Density figure WHO 9 (RI); 8 (HI) 4 (RI); 2 (HI) 7 (RI); 3 (HI)

Table 6: Summary of receptacle survey of Milingimbi MEB 7-9 April 2003
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TABLE  A1:

 

MILINGIMBI

8 April 2003

SUMMARY OF TOTAL NUMBER OF POTENTIAL RECEPTACLES AND MOSQUITO BREEDING RESULTS

Biting Insect Survey Milingimbi April 2003
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beer can 118 28 0 0 0 0 0 0 0 5 0 0

Car body 40 35 1 1 100 0 0 0 0 0 1 0 1

Pot plant (terracotta) 22 22 1 1 100 1 1 0 0 0 2 0 1

Tin can 13 13 1 0 0 0 0 0 0 0 3 0 0

Drum (44 gal) 12 12 0 0 0 0 0 0 0 3 0 0

Tyre (car) 11 11 4 1 25 0 0 0 0 1 3 0 1

Boat 8 8 1 0 0 0 0 0 0 0 5 0 0

Bucket (plastic) 8 8 2 1 50 0 0 0 0 0 3 0 1

Plastic container 8 8 2 1 50 1 1 0 0 0 5 0 1

Washing machine drum 8 8 0 0 0 0 0 0 0 1 0 0

Tarpaulin 7 7 3 0 0 0 0 0 0 0 7 0 0

Bucket (metal) 6 6 3 0 0 0 0 0 0 0 4 0 0

Metal part 6 6 2 0 0 0 0 0 0 0 2 0 0

Styrofoam cup 6 6 0 0 0 0 0 0 0 2 0 0

bamboo trunk 3 3 0 0 0 0 0 0 0 1 0 0

Concrete block 3 3 0 0 0 0 0 0 0 1 0 0

Drum (Unspecified size) 3 3 1 1 100 0 0 0 1 0 0 0 0

Baking dish 2 2 0 0 0 0 0 0 0 1 0 0

Bird bath 2 2 1 0 0 0 0 0 0 0 2 0 0

Drum 2 2 1 1 100 0 1 0 0 1 1 0 1

Drum (1/2  44 gal) 2 2 0 0 0 0 0 0 0 1 0 0

Rainwater tank 2 0 0 0 0 0 0 0 0 0 2 0

Bowl (ceramic) 1 1 1 0 0 0 0 0 0 0 1 0 0

Bowl (metal) 1 1 1 0 0 0 0 0 0 0 1 0 0

Bowl (plastic) 1 1 0 0 0 0 0 0 0 1 0 0

Bucket (mop) 1 1 1 0 0 0 0 0 0 0 1 0 0

Cooking pot 1 1 1 0 0 0 0 0 0 0 1 0 0

Drawer (metal) 1 1 1 0 0 0 0 0 0 0 1 0 0

Esky 1 1 1 1 100 0 0 1 1 0 0 0 0

Frying pan 1 1 0 0 0 0 0 0 0 1 0 0

Industrial bin 1 1 0 0 0 0 0 0 0 1 0 0

Jar (glass) 1 1 0 0 0 0 0 0 0 1 0 0

Jerry can 1 1 0 0 0 0 0 0 0 1 0 0

Plastic casing 1 1 0 0 0 0 0 0 0 1 0 0

Pooling 1 1 1 0 0 0 0 0 0 0 1 0 0

Pot (gardening) 1 1 0 0 0 0 0 0 0 1 0 0

Sink (kitchen) 1 1 1 0 0 0 0 0 0 0 1 0 0

Toy 1 1 0 0 0 0 0 0 0 1 0 0

Tree trunk 1 1 0 0 0 0 0 0 0 1 0 0

Tyre (truck) 1 1 1 1 100 0 0 0 0 0 0 0 1

Water canister 1 1 0 0 0 0 0 0 0 1 0 0

Wheel barrow 1 1 0 0 0 0 0 0 0 1 0 0

nil containers 0 0 0 0 0 0 0 0 0 8 0 0

TOTALS 312 215 32 9 28.125 2 3 1 2 2 79 2 7

% OF TOTALS 68.91 14.88 19.23 2.04 3.06 1.02 2.04 2.04 80.61 2.04 7.14

POTENTIAL RECEPTACLE SUMMARY NUMBER OF RECEPTACLES POSITIVE FOR EACH SPECIES
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TABLE A2: MILINGIMBI
8 April 2003

SUMMARY OF TOTAL NUMBER OF POTENTIAL RECEPTACLES AND MOSQUITO BREEDING RESULTS PER PREMISE

Biting Insect Survey Milingimbi April 2003
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1 Milingimbi Rubbish Dump 152 57 5 3 60 0 1 1 2 1 9 0 1
2 Milingimbi House 52, Milingimbi council workshop 31 31 5 3 60 0 0 0 0 1 4 0 3
3 Milingimbi House 50 21 21 0 0 0 0 0 0 0 2 0 0
4 Milingimbi House 6 18 18 0 0 0 0 0 0 0 5 0 0
5 Milingimbi House 13 16 16 0 0 0 0 0 0 0 3 0 0
6 Milingimbi House 26 11 11 6 2 33.333333 2 2 0 0 0 5 0 2
7 Milingimbi House 40 8 7 6 0 0 0 0 0 0 0 5 1 0
8 Milingimbi House 39 7 6 1 0 0 0 0 0 0 0 3 1 0
9 Milingimbi House 24 6 6 0 0 0 0 0 0 0 3 0 0
10 Milingimbi House 18 5 5 0 0 0 0 0 0 0 1 0 0
11 Milingimbi House 2 4 4 1 0 0 0 0 0 0 0 2 0 0
12 Milingimbi House 22 4 4 1 0 0 0 0 0 0 0 3 0 0
13 Milingimbi House 47 4 4 1 0 0 0 0 0 0 0 3 0 0
14 Milingimbi House 48 4 4 1 0 0 0 0 0 0 0 4 0 0
15 Milingimbi House 14 3 3 2 0 0 0 0 0 0 0 3 0 0
16 Milingimbi House 27 3 3 1 0 0 0 0 0 0 0 2 0 0
17 Milingimbi House 12 2 2 0 0 0 0 0 0 0 2 0 0
18 Milingimbi House 44 2 2 0 0 0 0 0 0 0 2 0 0
19 Milingimbi House 49 2 2 0 0 0 0 0 0 0 2 0 0
20 Milingimbi House 5 2 2 0 0 0 0 0 0 0 2 0 0
21 Milingimbi House 10 1 1 1 0 0 0 0 0 0 0 1 0 0
22 Milingimbi House 15 1 1 0 0 0 0 0 0 0 1 0 0
23 Milingimbi House 20 1 1 0 0 0 0 0 0 0 1 0 0
24 Milingimbi House 30 1 1 1 1 100 0 0 0 0 0 0 0 1
25 Milingimbi House 38 1 1 0 0 0 0 0 0 0 1 0 0
26 Milingimbi House 46 1 1 0 0 0 0 0 0 0 1 0 0
27 Milingimbi House 7 1 1 0 0 0 0 0 0 0 1 0 0
28 Milingimbi House 1 0 0 0 0 0 0 0 0 0 0 0 0
29 Milingimbi House 11 0 0 0 0 0 0 0 0 0 1 0 0
30 Milingimbi House 14A 0 0 0 0 0 0 0 0 0 0 0 0
31 Milingimbi House 16 0 0 0 0 0 0 0 0 0 1 0 0
32 Milingimbi House 17 0 0 0 0 0 0 0 0 0 0 0 0
33 Milingimbi House 19 0 0 0 0 0 0 0 0 0 1 0 0
34 Milingimbi House 21 0 0 0 0 0 0 0 0 0 0 0 0
35 Milingimbi House 23 0 0 0 0 0 0 0 0 0 0 0 0
36 Milingimbi House 25 0 0 0 0 0 0 0 0 0 0 0 0
37 Milingimbi House 28 0 0 0 0 0 0 0 0 0 0 0 0
38 Milingimbi House 29 0 0 0 0 0 0 0 0 0 1 0 0
39 Milingimbi House 3 0 0 0 0 0 0 0 0 0 0 0 0
40 Milingimbi House 32 0 0 0 0 0 0 0 0 0 0 0 0
41 Milingimbi House 33 0 0 0 0 0 0 0 0 0 0 0 0
42 Milingimbi House 34 0 0 0 0 0 0 0 0 0 0 0 0
43 Milingimbi House 35 0 0 0 0 0 0 0 0 0 1 0 0
44 Milingimbi House 36 0 0 0 0 0 0 0 0 0 0 0 0
45 Milingimbi House 37 0 0 0 0 0 0 0 0 0 0 0 0
46 Milingimbi House 4 0 0 0 0 0 0 0 0 0 1 0 0
47 Milingimbi House 41 0 0 0 0 0 0 0 0 0 0 0 0
48 Milingimbi House 42 0 0 0 0 0 0 0 0 0 0 0 0
49 Milingimbi House 43, visiting officers quarters 0 0 0 0 0 0 0 0 0 1 0 0
50 Milingimbi House 45 0 0 0 0 0 0 0 0 0 0 0 0
51 Milingimbi House 51 0 0 0 0 0 0 0 0 0 0 0 0
52 Milingimbi House 53 0 0 0 0 0 0 0 0 0 0 0 0
53 Milingimbi House 8 0 0 0 0 0 0 0 0 0 0 0 0
54 Milingimbi House 9 0 0 0 0 0 0 0 0 0 1 0 0

TOTALS 312 215 32 9 28.125 2 3 1 2 2 71 2 7
% OF TOTALS 68.91 14.88 4.19 22.22 33.33 11.11 22.22 22.22 788.89 22.22 77.78

POTENTIAL RECEPTACLE SUMMARY NUMBER OF RECEPTACLES POSITIVE FOR EACH SPECIES

Note: premises without receptacles include premises that were not inspected.
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Photos 1-6: Site locations are displayed in Fig. 2

Photo 1: Water lily lagoon, Site 1, LN00938. Open water 
partly covered by lilies and grass along the edges.

Photo 2: Macassan well near oval, Site 2, LN00944. 
Water surface covered with  floating aquatics, shaded by 
Tamarind trees.

Photo 6: Secondary sewage pond and emergency 
overflow, Site 4, LN00946. Water surface covered with  
algal scum.

Photo 3: Primary sewage pond, Site 3, LN00946. Water 
surface covered with  algal scum along the edges.

Photo 5: One dip, primary sewage pond, Site 3, 
LN00946. High density of Cx. annulirostris and Cx. 
sitiens.

Photo 4: Primary sewage pond, Site 3,  algal scum along 
the edges.
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Photos 7-12: Site locations are displayed in Figs 1 and 2.

Photo 8: Circular lagoon near airstrip, Site 6, LN00948. 
Grass along the edges and partly in the open water.

Photo 9: Cleared mangrove site collecting runoff from 
NW end of town, Site 7, LN00949. 

Photo 11: Drain off main road, near the workshop, 
looking NNE towards larval Site 9. Dense growth of 
grasses, drain not maintained.

Photo 10: Larval Site 8, mudflats near upper area of 
mangrove creek, LN00950.

Photo 12: Blocked culvert, larval Site 9, LN 00951. 
Drain from workshop parallel to beachfront, looking 
SSW towards workshop.

Photo 7: Paperbark swamp near oval, Site 5, LN00947.
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Photos 13-15: Site locations are displayed in Fig. 2
Photos 16, 17: Milikapiti dump, near airstrip

Photo 14: Drain and culvert under main road towards 
mudflat N of town, Site 11, LN00953. 

Photo 15: Reticulate area on mudflat N of town, Site 14, 
LN00956. 

Photo 17: Milingimbi dump, burn off of domestic 
rubbish.

Photo 16: Milingimbi dump, white goods disposal.

Photo 13: Blocked culvert, larval Site 9, LN 00951. 
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