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1.0 INTRODUCTION 
 
An invitation was extended to the Medical Entomology Branch (MEB) to accompany the 
Australian Quarantine and Inspection Service (AQIS) on a quarantine operation along the 
eastern and northern coasts of the Northern Territory (NT) from 27 April 2006 to 15 May 
2006. The survey was carried out with the joint cooperation of the Royal Australian Navy 
(RAN) on board the HMAS Tarakan. The operation began at Mornington Island, Queensland, 
and extended east to the Wessel Islands on the northeast coast of the Northern Territory. 
Originally, the survey was to extend from Mornington Island to Darwin, however, due to a 
redeployment of the HMAS Tarakan, the survey was limited to the coastline between 
Mornington Island and the Wessel Islands (Fig. 2). 
 
The major objectives of the operation for AQIS were to; investigate and report on the 
logistical difficulties encountered during the survey, with a view to future operations; 
establish links with local outstations and communities, and to educate on the importance of 
recognising and reporting a quarantine risk; to survey and collect samples (termites, ants etc.) 
from any potential landing sites of international foreign fishing vessels (IFFV); and to engage 
with local indigenous ranger groups. 
 
The major role of MEB personnel was to carry out the mosquito vector surveillance aspects of 
the scientific surveys and assist AQIS with educating and liaising with the communities, 
particularly on the issue of exotic mosquito vector incursions. Vector surveillance involved 
collecting adult and larval mosquito specimens from high risk communities and outstations, at 
reported IFFV landing sites, and at sites where IFFVs had been observed close to land. 
Community liaison involved making communities and outstation residents aware of the 
importance of receptacle hygiene, and how this can aid in preventing the establishment of 
exotic vectors. 
 
There had been recent reports of an increase in the activity of IFFVs in the Gulf region by 
Coastwatch and local indigenous communities and ranger groups. The reports of IFFVs not 
only coming close to land, but also bringing material onto shore, emphasizes the increased 
risk of an exotic vector incursion. Aedes aegypti and Aedes albopictus larvae are frequently 
detected on board IFFVs. This highlights the potential for an adult of one of these species to 
disperse off an IFFV and lay eggs in a suitable receptacle or other breeding site at a nearby 
community. There is also the danger of a batch of drought resistant eggs inadvertently being 
cached or brought ashore in receptacles by the IFFV crew, and later being flooded and 
allowing the development of adult exotic mosquitoes. 
 
The Medical Entomology Branch has previously conducted a number of quarantine surveys 
along the eastern and northern coasts of the NT. These include surveys of the north coast of 
the NT in 1982, 1983 and 1985, and surveys of the east coast of the NT in 1986 and 1990. 
None of these surveys included Mornington Island in Queensland, or the Sir Edward Pellew 
Island Group in the NT (Whelan 1982, 1983, 1986, Kelton 1986, Dobson 1990). One of the 
aims of this survey was to establish the current susceptibility of the communities and 
outstations at these locations to an exotic vector incursion. 
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2.0 METHODS 

2.1 Operational Survey Methods 
The survey was conducted in cooperation with the RAN, who provided a Landing Craft 
Heavy (LCH) class vessel, the HMAS Tarakan, to house and transport AQIS/MEB personnel, 
survey equipment and the AQIS tender boat (Fig. 1). The major operational task of the 
HMAS Tarakan in relation to the quarantine survey, was to move along the coastal and island 
areas of the Northern Territory, and allow quarantine staff to deploy in the AQIS tender boat 
to locations of interest for quarantine inspection and surveillance operations. The AQIS tender 
boat was towed behind HMAS Tarakan during transit voyages between survey locations (Fig. 
1). Risk locations were identified using intelligence supplied by Coastwatch, the Australian 
Defence Forces, Customs and indigenous Ranger groups. 
 

2.2 Vector Sampling Methods 
There were three major surveillance methods employed during the survey to detect the 
presence of exotic Aedes. The methods included receptacle surveys, adult trapping and man 
landing catches.  

2.2.1 Receptacle Surveys 
Receptacle surveys involved recording the numbers of all potential mosquito breeding 
receptacles at each survey location, whether they contained water or not. These receptacles 
were then inspected by eye for water, and sampled for mosquito larvae, by either dipping 
using a standard 270ml dipper (ladle), or collecting larvae with a turkey baster or pipette if the 
receptacle opening was too small for the ladle. The larval samples were placed in sample jars, 
which were labelled with the date, receptacle type and location. The larvae were preserved in 
70% ethanol on the same day of collection after returning to HMAS Tarakan, for later 
identification in the MEB laboratory in Darwin. Where only pupae were present, samples 
were collected and reared on a wet tissue in a sample vial. Adults that emerged were then 
frozen for later identification. 

2.2.2 Adult Trapping 
Adult trapping was conducted at risk locations if the weather conditions and timing permitted 
it. HMAS Tarakan needed to be able to anchor relatively close to the trap site, and there 
needed to be time to collect the traps in the morning before departing to another location. All 
adult specimens were frozen in labelled sample jars onboard HMAS Tarakan for later 
identification at the MEB laboratories. 
 
There were two types of adult mosquito traps used during the survey, the BG Sentinel Trap 
and the CFG (Counter Flow Geometry) or ‘pickle jar’ trap. The BG Sentinel Trap is a 
relatively new trap design that uses a synthetic odour as a lure. The odours include a 
combination of fatty acids, lactic acid and ammonia. The trap is specifically designed to 
attract Aedes aegypti, so it was an important surveillance tool for this species during the 
operation. The CFG trap uses CO2 as a lure, which is supplied by a CO2 gas bottle (food 
grade) and released at 500ml per minute through a calibrated regulator that is incorporated 
into the trap design. A rechargeable 12V gel cell battery powers each trap. 
 
At locations where adult trapping was possible, both traps were used in tandem to target the 
two exotic vector species that pose the highest risk of being imported into the NT from 
IFFVs, Ae. aegypti and Ae. albopictus. The BG Sentinel trap was positioned in a sheltered site 
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at a residence, usually on a house veranda, to target the presence of Ae. aegypti. Aedes aegypti 
are highly anthropophilic, and if present will harbour and breed at locations very close to 
human habitation. The CFG trap was positioned at least 50m away from the BG trap, at a 
location close to vegetation where it is more likely to detect the presence of Ae. albopictus. 
Carbon dioxide is an effective attractant for Ae. albopictus and this species is known to favour 
low vegetation as a harbourage site (Shone et al. 2003).  

2.2.3 Person Landing Catches  
Adult mosquitoes were collected by hand and by using a mechanical aspirator when resting or 
attempting to bite the collector, or when resting on surfaces. The adult mosquitoes were 
frozen in labeled sample jars onboard HMAS Tarakan for later identification at the MEB 
laboratories. 
  
Aedes aegypti and Ae. albopictus have both been shown to be very attracted to human odors 
(Schreck et al. 1990). Person landing catches are therefore a very effective method of 
sampling for the presence of both of these species. In places where the dengue virus is 
endemic, this method of sampling can pose a high health risk. Dengue is not endemic to the 
NT so this form of collecting adult mosquitoes did not pose a risk to collectors.  
 
During this survey, person-landing catches were conducted at sunset and opportunistically 
during daylight hours. Sunset catches were conducted over a 30-minute period before sunset. 
Both species of exotic Aedes that were targeted during the surveillance operation are daytime 
feeders, however they do display differences in harbourage preferences and times of peak 
biting activity.  
 
Where possible, person-landing catches were conducted during daylight at a residence, and 
were more likely to detect Ae. aegypti, who can have variation in their peak biting period, but 
are generally active biters throughout the day and prefer to harbour on walls and under tables 
(Russel 2004, Reiter and Gubler 1997). Aedes albopictus are also active day biters, however 
they exhibit more crepuscular host seeking behaviour and prefer to harbour on low vegetation 
(Hawley 1988). Sunset landing catches were conducted beside patches of low vegetation 
nearby a residence so that the collector could target the presence of Ae. albopictus and Ae. 
aegypti. 

2.3 Specimen Identification 
There can be some ambiguities in positively identifying Ae. katherinensis larvae and adults, 
therefore the methods and taxonomic references used identify the specimens collected during 
the survey are outlined below. Larvae of Ae.  katherinensis in the Northern Territory and Ae. 
scutellaris in Queensland (and also Indonesia and Papua New Guinea) cannot be readily 
distinguished with current taxonomic keys (Marks 1954). Both of these species also bear 
some very similar larval and adult morphological characteristics to Ae. albopictus. However, 
it is possible to separate most Ae. albopictus larvae from Ae. katherinensis or Ae. scutellaris 
larvae, using characteristics described in ‘Contributions to the Mosquito Fauna of Southest 
Asia XIV’ by Yiau-Min Huang in 1972. The distinguishing characteristics include: 
 
Aedes albopictus: lateral comb with a longer apical portion than basal portion (3:2 ratio); hair 
1, segment VII of the abdomen usually with 4 (3-4) branches, short, less than twice as long as 
hair 5, segment VII (Huang 1972). 
Aedes katherinensis/Aedes scutellaris: lateral comb with similar length basal and apical 
portions (1:1 ratio, or less than 1:1); hair 1, segment VII of the abdomen, usually with 2 (2-3) 
branches, long, at least 2.5 times as long as hair 5, segment VII (Huang 1972). 
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Another larval characteristic that can be used to separate Ae. albopictus and Ae. scutellaris 
larvae is illustrated in the ‘Pictorial keys for identification of mosquitoes (Diptera: Culicidae) 
associated with Dengue Virus Transmission’ by Rueda. Head hair 6C on Ae. albopictus is a 
single bifid hair, whereas head hair 6C on Ae. scutellaris larvae is a single, unbranched hair 
(Rueda 2004). An assessment of some Ae. katherinensis larval reference specimens in the 
MEB reference collection has shown that this species also has a single unbranched head hair 
6C. Therefore this couplet, in conjunction with Huangs key, can be used to separate Ae. 
katherinensis larvae from Ae. albopictus larvae.  
 
However there may be other members of the Scutellaris complex that cannot be separated by 
using these keys and characteristics. There are a number of factors that make positive 
identification of larvae within this group difficult. These include the fact that the 
distinguishing morphological characteristics in Huangs 1972 key can be variable, the larval 
stages of some species in this group have not yet been described (Ae. alorensis), and there is 
no current comprehensive identification key for all known Aedes (Stegomyia) species in the 
Pacific region (Lamche et al 2003). 
 
The successful separation of adult Ae. albopictus, Ae. scutellaris and Ae. katherinensis can be 
done by referring to adult keys in Hunag 1972, as well as adult keys in Volume 4 of ‘The 
Culicidae of the Australasian region’, Lee et al. 1987. Using these keys, adult Ae. albopictus 
can be readily separated from other Scutellaris group members (including Ae. katherinensis 
and Ae. scutellaris) by the separation of white bands on the tergites from lateral white 
patches, whereas in other members of the group the transverse bands on their tergites will be 
attached to the lateral markings (Lee et al 1987). Aedes albopictus also has distinctive 
boomerang shaped patches of white scales on the thorax, as compared to other members of 
the Scutellaris group which have white scales arranged in a line. Ae. katherinensis can be 
separated from Ae. scutellaris adults by using the adult key in Lee et al 1987 (Vol. 4). Ae. 
katherinensis adults have a longitudinal white line on the anterior surface of the mid femur, 
whereas Ae. scutellaris adults have no line, and a dark anterior surface on their mid femur 
(Lee et al. 1987). 

3.0 RESULTS 

3.1 General Results 
Twelve locations were surveyed for the presence of exotic vectors during the operation, using 
the three survey methods outlined above. Adult mosquito trapping conducted at three 
locations during the operation detected a total of 15 species, which included 266 female adults 
and 12 male adults (Table 1).  
 
There were no exotic mosquito vectors detected during the survey and all species collected 
were identified as native species. The most commonly detected species (female only) from 
adult trapping operations were Cx. annulirostris (159), followed by Anopheles amictus (27), 
Ae. vigilax (24) and Cx. sitiens (17) (Table 2). Culex sitiens and Ae. tremulus were the only 
two species to be detected at more than one trap site (Table 1). 
 
The locations with the highest percentage of receptacles with water that were breeding (where 
there was more than one receptacle), was house 1 at the Wigram Island outstation (77.78%), 
Vincents Bay outstation (66.67%), Clarkson Point outstation (66.67%) and Base Bay 
outstation (50%) (Table 2). Overall, 109 potential receptacles were identified, 60 contained 
water and 25 were found to breeding mosquito larvae (Table 2 & table 3). The percentage of 
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receptacles with water that were breeding was 41.67% (Table 2). The most commonly 
detected mosquito species during the receptacle survey was Ae. katherinensis (29.55%), 
followed by Ae. notoscriptus (18.18%) and Ae. tremulus (9.09%) (Table 2). 
 
A range of receptacles types were detected during the survey, with the most common 
breeding receptacles being tyres, drums and rainwater tanks (Table 3). The types of 
receptacles with the highest potential number of breeding sites were beer cans (25), car tyres 
(12), truck tyres (12), half 44 gallon drums (10) and plastic containers (10) (Table 3). The 
most common receptacles that contained water were truck tyres (11), half 44 gallon drums 
(10), car tyres (6) and beer cans (6) (Table 3).Of the receptacles that contained water, the ones 
that were most commonly breeding mosquito larvae were half 44 gallon drums (5), car tyres 
(4) and truck tyres (3) (Table 3).   
 
Person-landing catches that were conducted at three locations detected a total 5 adult 
mosquitoes. These included Ae. katherinensis and Ae. tremulus, and one species that was too 
damaged to be identified (Table 3). 
 

3.2 Mornington Island (Fig. 3) 
Due to time constraints there was only a limited time available for receptacle surveys at 
Gununa community on Mornington Island. Previous mosquito surveys at Gununa had 
confirmed the presence of Aedes aegypti on the island (Kay et al. 1984)). Locations around 
the barge landing area were targeted during the present survey, as the presence of Ae. aegypti 
close to this site would represent an interstate quarantine risk to the NT. There is a twice-
weekly barge service from Karratha, Queensland, via Mornington Island, to Groote Eylandt 
and Nhulunbuy in the NT. If Ae. aegypti is still present at Karratha and Mornington Island, 
this service has the potential to inadvertently transport the desiccation resistant eggs into 
communities in the NT in freight items such as tyres and machinery. 
 
A receptacle survey was conducted in areas adjacent to the barge landing area at Gununa 
Community on Mornington Island. Three locations were surveyed, including the Gununa 
Council storage yard, the Gununa Council workshop and the Gununa Social Club. Mosquito 
breeding in receptacles was detected at all sites. The council storage yard had seven black 
plastic irrigation covers that were potential breeding sites, with one receptacle holding water 
and breeding Aedes notoscriptus (Table 2). The council workshop had eleven tyres that were 
potential breeding sites, with ten containing water and two breeding Culex quinquefasciatus 
(Table 2). Four tyres that were potential breeding sites were detected at the social club, and 
Cx. quinquefasciatus and Culex pullus larvae were collected from one of the tyres (Table 2). 
 
Rainfall at Mornington Island during the two weeks prior to the larval survey had been very 
low. The only significant rainfall recorded in this period was 9.6mm on 16 April 2006 and 
7.4mm on 20 April 2006 (www.bom.gov.au). This would explain the low numbers of water 
filled receptacles observed at premises around the Gununa community, and why the majority 
of mosquito species detected were Culex species, which lay their eggs on bodies of long 
standing, and often higher organic level, water. 
 
There were reports by local residents of IFFVs being active on the eastern and northern sides 
of Mornington Island and at the nearby Bountiful Island group, and some potential landing 
sites were identified at these locations. However, inclement weather prevented the AQIS 
tender boat and HMAS Tarakan from accessing these areas. 
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3.3 Sir Edward Pellew Island Group (Fig. 4) 
There were a large number of receptacles with mosquito larvae, and potential receptacle 
breeding sites detected at three of the four outstations surveyed in this island group. 
Receptacle surveys at the permanently inhabited outstations on Vanderlin Island (Base Bay, 
Vincents Bay and Clarkson Point outstations) revealed poor levels of receptacle sanitation, 
with high numbers, and a large range, of water filled receptacles containing mosquito larvae. 
These items were mainly rubbish items such as tyres and drums, as well as water holding 
receptacles such as large rainwater tanks.  
 
All of the lids or overflow pipes of the rainwater tanks on Vanderlin Island were in a state of 
disrepair, allowing access for female adult mosquitoes to lay their eggs inside the tanks. 
However, the rainwater tank on Craggy Island outstation was in good condition and was fully 
sealed. All of the outstations had septic systems, which were all well sealed against the entry 
of adult mosquitoes. 
 
Residents at Vanderlin Island and Craggy Island reported sighting numerous IFFVs at sea and 
close to shore over the previous two years, however there were no confirmed landing sites in 
this island group.  

3.3.1 Base Bay outstation – Vanderlin Island 
Adult trapping, receptacle surveys and person landing catches were conducted at Base Bay 
outstation. No exotic mosquitoes were detected at this location. The adult BG Sentinel Trap 
detected low levels of Anopheles amictus and Culex sitiens (Table 1). The CFG adult trap 
detected a range of species, including moderate numbers of Cx. annulirostris and low 
numbers of Ae. vigilax, An. amictus, An. hilli and Cx. sitiens (Table 1).  
 
Receptacle surveys detected a total of eleven potential breeding sites, six of which were water 
filled, and three that were breeding. There were five receptacle types identified. Species 
breeding in receptacles were Ae. notoscriptus, Ae. tremulus and An. annulipes (Table 2). Of 
the three rainwater tanks observed at this site, two had low water levels and were unable to be 
sampled, and the other was empty. 
 
Person landing catches conducted with a mechanical aspirator at sunset outside one of the tin 
dwellings at Base Bay detected low levels of Ae. tremulus, at a rate of 2 per hour (Table 3). 

3.2.2 Vincents Bay outstation – Vanderlin Island (Fig. 1) 
There were seven potential receptacle breeding sites and five different receptacle types 
detected at this site. All were water filled and the four that were breeding mosquitoes 
contained Ae.  notoscriptus and Ae. katherinensis (Table 2). There was one rainwater tank at 
this site, which was not breeding mosquitoes. 

3.2.3 Clarkson Point outstation – Vanderlin Island 
Adult trapping, receptacle surveys and person landing catches were conducted at Base Bay 
outstation. No exotic mosquitoes were detected at this location. The adult BG Sentinel Trap 
detected low levels of Ae. tremulus (Table 1), and the CFG adult trap failed due to a loose gas 
connection (Table 1).  
 
Receptacle surveys detected a total of eleven potential breeding sites, six of which were water 
filled, and four that were breeding mosquitoes. There were six separate receptacle types 
identified. The species that were collected were identified as Ae. notoscriptus and Ae. 
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katherinensis  (Table 2). There was two water tanks observed at this site, but both had low 
water levels and were unable to be sampled.  
 
A person landing catch was conducted with a mechanical aspirator late in the afternoon 
beneath a covering between two sheds at Clarkson Point outstation, where low levels of Ae. 
katherinensis were detected, at a rate of 2 per hour (Table 3). 

3.2.4 Craggy Island outstation – Black Islet 
The receptacle survey carried out at craggy Island outstation uncovered only two potential 
mosquito breeding sites, a saucepan and a rainwater tank. Both receptacles were holding 
water but neither contained mosquito larvae (Table 2). 

3.3 Groote Eylandt (including Hawksnest Island) (Fig. 5) 

3.3.1 Groote Eylandt General 
Intelligence gathered from local sources on Groote Eylandt allowed a number of locations to 
be flagged as potential exotic incursion sites. Conversations with the Coordinator of the local 
Anyndilyakwa Council Ranger group, based at Alyangula on Groote Eylandt, revealed that 
there were reports of IFFV crews camping at Dalumbu Bay, and of the break-in at houses at 
Thompson Bay outstation by foreign fisherman. This report was confirmed by the police 
station at Alyangula. It was not known how long the foreign fisherman spent at the outstation, 
and it was assumed that their vessel was either beached or left close off shore while the crew 
went ashore. Local recreational fisherman also confirmed a number of visual sightings of 
IFFVs around Hawksnest Island, Lane Island and some bays on the northern side of Groote 
Eylandt. 
 
During transit voyages on the AQIS tender boat, two IFFVs (type 3 shark boats) were 
discovered sheltering in secluded bays, one on the north coast of Groote near Makbumarja, 
and another in Dalumbu Bay on the south-eastern coast of Groote (Fig. 1). The vessel 
encountered on the northern coast was anchored about 10 metres from the shore. No evidence 
of the crew landing or camping was detected at this site. Surveys at the abandoned outstation 
at Dalumbu Bay near where the second IFFV was observed, revealed some receptacles, such 
as a 200 litre plastic drum, that could potentially have come from an IFFV (Fig. 1). There 
were also reports from the Anyndilyakwa Council Ranger group that IFFV crews had been 
bartering for food with some local groups visiting this site. 
 
The numbers of potential breeding sites detected at the outstations on Groote Eylandt were 
not as high as the outstations at the Sir Edward Pellew Island Group. The levels of actual 
breeding in domestic receptacles with water were also not as high.  

3.3.2 Bartalumba Bay outstation  
Bartalumba Bay is a permanently inhabited outstation with a population base of 
approximately 20-30 people. A receptacle survey at Bartalumba Bay outstation could not be 
undertaken as the landing party arrived just before dusk, and only had time to set up the adult 
traps, however rainwater tanks were observed at the outstation. The CFG trap was set in an 
open sided carport between a heavily vegetated site and a residence. This trap showed low 
numbers of Ae. katherinensis were present (Table 1). The BG trap set on the veranda of a 
semi-elevated house approximately 100m from the CFG trap detected nil mosquitoes at this 
site (Table 1). The adult trapping results from this site indicate that there is probably some 
receptacle breeding occurring at the outstation. This is supported by the capture of low levels 
of the receptacle breeding species Ochlerotatus species 125 and Oc. tremulus (Table 1). 
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3.3.3 Hawksnest Island (Fig. 1)  
Hawksnest Island is an uninhabited island approximately 15km to the north-west of Groote 
Eylandt. No vector sampling was undertaken at this site. The island is uninhabited and there 
were no water filled receptacles observed or adult mosquitoes seen during the survey. Some 
termite and ant specimens were collected and preserved by AQIS officers for later 
identification. 

3.3.4 Makbumarja outstation  
This outstation was abandoned a number of years ago and the only remnants were some 
rubbish, building materials such as corrugated sheeting and posts, and a bore. There was 
water in some beer cans amongst the rubbish, but no mosquito larvae were detected (Fig. 1). 
The bore had no pump connected and was dry (Table 2).  

3.3.5 Thompson Bay outstation 
A receptacle survey carried out at Thompson Bay outstation identified five potential breeding 
sites. The receptacles were all different types and all were holding water, with one containing 
Ae. tremulus larvae (Table 2). The two rainwater tanks both had damaged or missing lids and 
uncovered overflow pipes, making them a potential mosquito breeding site. The septic system 
was not well maintained and the covers on the tanks were smashed, potentially allowing 
access for mosquito breeding. 

3.3.6 Dalumbu Bay outstation  
Thompson Bay outstation is a semi permanent outstation that consists of only two dwellings 
that are occupied on weekends and for intermittent periods. A receptacle survey at Dalumbu 
outstation revealed a large number of rubbish items and building materials that were holding 
water. There were eight potential breeding sites and six receptacle types detected. Four 
receptacles were holding water and one of the receptacles, a black plastic rainwater tank, was 
breeding larvae. The larvae were identified as Ae. notoscriptus, Ae. tremulus and Ae. 
katherinensis (Table 2 & Fig. 1).  

3.4 North East Isles (Fig. 5) 

3.4.1 Lane Island outstation 
The outstation at Lane Island consists of a rudimentary one-room hut, which is not 
permanently inhabited, and is used by traditional owners as a fishing and hunting base. The 
hut is located behind the beach on the southern side of the island. During the survey the hut 
was found to contain a fridge, two chest freezers and some old bed frames. No larvae were 
detected at this site, but potential breeding sites were observed in two unsealed rainwater 
tanks and an old car body at the front of the hut (Fig. 1). Writing in Indonesian was also 
observed on one of the chest freezers. The writing translated to a name, date and town in 
Indonesia (Fig. 1).  
 
Five potential breeding sites were detected at Lane Island outstation, including two rainwater 
tanks. Four of the receptacles were holding water and there were three different receptacles 
types identified. One rainwater tank was empty and the other was water filled. There were no 
mosquito larvae detected in any of the potential breeding sites at this location (Table 2). 
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3.5 Wessel & English Company Island Group (Fig. 6) 

3.5.1 Wigram Island outstation (English Company Islands)  
The outstation at Wigram Island consisted of two houses, which are permanently inhabited. 
There was also some aquaculture equipment situated in a storage area across the bay from the 
outstation. Unfortunately, due to the redeployment of the HMAS Tarakan, the time allowed 
for vector surveys in this group of islands was very short.  
 
Two person-landing catches were conducted at Wigram Island outstation. A dead adult 
mosquito was collected from office furniture and identified as Ae. katherinensis. An Ae. 
katherinensis and another unidentifiable adult were also collected by hand off a person at a 
catch rate of two per hour. Both of these collections were undertaken during mid morning 
(Table 3). 
 
Two houses were surveyed for exotic larvae at the Wigram Island outstation. Four receptacle 
types were identified and thirteen potential breeding sites were detected. Ten receptacles 
contained water and eight of these contained mosquito larvae. The larvae were identified as 
Ae. tremulus and Ae. katherinensis (Table 2). 

3.5.2 Raragala Island (Wessel Islands) 
A beach and mangrove area was surveyed on the western side of Raragula Island in response 
to reports that IFFVs had been seen moving through the area. The site was uninhabited and 
the survey did not reveal evidence of landings by IFFVs. Freshwater sources were located at 
the top of a creek line that emptied at one end of the beach. No mosquito larvae or adults were 
collected or observed during the inspection of this site. 

4.0 DISCUSSION 

4.1 Mornington Island 
Unfortunately it could not be established whether Ae. aegypti is still present on Mornington 
Island. The lack of rainfall and time restraints restricted the intensity of the survey effort. 
However, the large population base, which includes the major island community and smaller 
permanent outstations, as well as a high number of available receptacle breeding sites at 
Gununa community, could potentially sustain populations of domestic receptacle breeding 
mosquito species such as Ae. aegypti. 

4.2 Sir Edward Pellew Island Group 
All of the outstations surveyed in the Sir Edward Pellew Island Group contained very small 
populations bases. Family residents on outstations often travel, leaving the outstations 
uninhabited for long periods of time. Taking into account this fact, as well as the lack of 
evidence of any landings by IFFVs in the island group, there is probably only a low to 
medium risk of an Ae. aegypti incursion and establishment occurring in the Sir Edward 
Pellew Islands. 
 
The highest risk of an incursion may be from the potential for a small number of Ae. 
albopictus adults to disperse from a drinking water receptacle aboard an IFFV, if the vessel 
was beached or moored for a period of time within the Sir Edward Pellew Group. This risk is 
underlined by the large number of sightings of IFFVs by local outstation residents.  
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All of the locations surveyed in the Sir Edward Pellew Island Group generally had poor levels 
of receptacle hygiene. In the event of an exotic Aedes incursion in this area, the abundance of 
potential breeding sites at the outstations could help a population of Ae. aegypti or Ae. 
albopictus become established. 

4.3 Groote Eylandt 
Considering the reports of the break-in at Thompson Bay, the potential landings at Dalumbu 
Bay, and the two IFFVs that were encountered sheltering close to land, there is a relatively 
high potential for an exotic vector incursion at Groote Eylandt. The island is quite large, with 
many small bays, and appears to be a popular destination for IFFVs. There are quite large 
permanent populations at the Bartalumba Bay outstation, Umbakumba outstation, as well as 
transitory populations at a number of smaller outstations. IFFVs have shown they are not 
afraid to approach, and even enter, these smaller outstations. There is a risk that receptacles 
that harbour exotic Aedes eggs may be discarded or cached at these sites, or that a gravid 
female may disperse off the boat and lay eggs in a receptacle at an outstation. 
 
The three uninhabited, or semi inhabited, outstations surveyed on Groote Eylandt (Thompson 
Bay, Makbumarja and Dalumbu Bay) are unlikely to be able to sustain a population of Ae. 
aegypti due to the lack of domestic breeding sites and the unavailability of human blood 
meals.  
 
However, there is a risk of Ae. albopictus becoming established at sites such as these. This 
species has previously been detected aboard IFFVs and there is evidence that these vessels are 
using some remote sites as a base and as a refuge from Australian surveillance authorities. If 
IFFVs are regularly landing and using such sites for any length of time, it will increase the 
risk of an exotic vector such as Ae. albopictus becoming established in the area. The nearby 
Hawksnest Island is uninhabited and no evidence of IFFV landings were detected on this 
island, making it a lower risk site for an exotic vector incursion than the other sites around 
Groote Eylandt. 

4.4 North East Isles (Lane Island) 
The Indonesian writing observed on a freezer on Lane Island indicates that IFFVs are at least 
landing here, and possibly even camping on the island. If this is the case, then there is a risk 
of them bringing receptacles onshore that may contain Ae. aegypti or Ae. albopictus eggs. If 
these receptacles become flooded, the emerging adults could potentially become established 
on the island.  
 
Salt spray from the heavy beach surf would cause water in most of the potential breeding sites 
to become slightly brackish, reducing the number of suitable domestic receptacle breeding 
sites that exotic Aedes vectors could utilise if introduced. An exception to this might be the 
two unsealed rainwater water tanks, which are more protected. The ability of Ae. aegypti to 
persist here, were they to be introduced, would also be made difficult by the absence of 
human hosts from the island for long periods.  
 
However, Ae. albopictus, with a larger range of host preferences, and the ability to utilise 
natural receptacles as breeding sites such as tree holes, could potentially become established 
(Savage et al. 1993). The large feral pig and deer populations on the island could potentially 
supply blood meals.  
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4.5 Wessel & English Company Island Group 
The one outstation that was visited in this island group was found to be receptive to domestic 
receptacle breeding mosquitoes, due to the detection of endemic mosquitoes breeding in a 
number of receptacles at the outstation. However, without further investigation the risks of an 
exotic vector incursion by an IFFV in this area is not known. 
 

4.6 General Risks and Receptiveness of Survey Area 
The movement of IFFVs close to offshore Australian islands and the mainland is presenting a 
greater risk of an exotic vector incursion in the NT. There are reports of equipment being 
cached by IFFVs, and crews camping and collecting freshwater at remote areas, such as the 
Sir Edward Pellew Island group and Groote Eylandt. During these activities it is possible that 
the drought resistant eggs of either Ae. albopictus, Ae. aegypti or other Aedes species are 
imported in abandoned receptacles. However, there is a difference in the risks of an 
introduction and establishment for each of these species, and this probably varies according to 
the presence or absence of established communities at the various locations.  
 
Aedes aegypti are the most commonly encountered exotic vector species on IFFVs, and with 
the pattens of IFFV landing behaviour changing, and vessels now reportedly landing closer to 
the larger, permanent communities, there is an increasing risk of Ae. aegypti introduction and 
establishment. However, the sites where IFFVs usually land are very remote, and too great a 
distance from outstations and communities for arriving Ae. aegypti adults to disperse to them. 
The very low human population bases at most outstations on these islands would also be a 
prohibiting factor to the establishment of a breeding population of Ae. aegypti in this area. 
This species is highly anthropophilic (Ponlawat 2005), and small single-family populations, 
which are often the only residents at an outstation, are probably too low to sustain a 
permanent population of Ae. aegypti. 
 
If Ae. albopictus is introduced, it does have the potential to become established even in areas 
with no human population. It can breed in a number of natural habitats including rock pools, 
plant axils and fallen palm fronds. If introduced it can take blood meals from a range of hosts 
and can probably persist even in the absence of humans. This ability is illustrated by the 
recent detection of a number of well established populations of this species on islands in the 
Torres Strait, at locations where there is little or no human habitation (Russell et al. 2005). 
Although the detection of Ae. albopictus eggs or adults on IFFVs in the NT is not as common 
as Ae. aegypti, an incursion by Ae. albopictus into remote islands off the NT coast should still 
be considered as a risk. 
 

5.0 CONCLUSIONS 
 

• Although no exotic Aedes were detected during survey operations, the survey was 
limited due to time and resource constraints to a number of sites in the Gulf of 
Carpentaria  and the north east coast of the NT.  

• In general the permanently inhabited areas that were surveyed were found to have high 
numbers of potential receptacle breeding sites. This indicates that in the event of an 
exotic vector incursion, these sites would be receptive to the establishment of Ae. 
aegypti. Other semi inhabited or uninhabited sites that revealed evidence of IFFV 
landings are at risk of the establishment of Ae. albopictus, as this species can breed in 
natural and peri-domestic environments and use alternate hosts for blood meals. 
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• The encroachment of IFFV ‘type 3 sharkboats’ onshore, into rivers and at remote 
islands and beaches is increasing. There is evidence that vessels are basing themselves 
at some sites, and there is also evidence that they have beached and anchored their 
vessels very close to remote communities and outstations along the east coast of the 
NT. This is increasing the vulnerability of the NT to the establishment of exotic Aedes 
species. 

• The area that appears to have the highest potential for an exotic mosquito vector 
incursion are the small communities and outstations on Groote Eylandt and at other 
nearby adjacent islands. These include Umbakumba (Groote Eylandt), Milyakburra 
(Bickerton Island), Lane island (North East Isles), and other small secluded or remote 
outstations on the Groote Eylandt coast. The high risk associated with theses sites is 
due to the four main factors; 1) high levels of IFFV activity in this area; 2) evidence of 
IFFVs landing and camping at sites in the area; 3) Natural and artificial receptacles to 
provide breeding sites; 4) permanent settlements which can provide blood meals to 
support a population of exotic Ae. aegypti. 

6.0 RECOMMENDATIONS 
 

• It would be advantageous to establish the presence or absence of Ae. aegypti from 
Karratha and Mornington Island in Queensland. This species was last detected at these 
locations in 1983. The establishment of its’ status here is important in ascertaining the 
risk of the transportation and introduction of this species to Groote Eylandt and 
Nhulunbuy on the routine barge service from Karratha, via Mornington Island to 
Arnhem Land. An intensive receptacle survey during the wet, in association with 
Queensland Health, could establish the status of Ae. aegypti at Karratha and 
Mornington Island. 

 
• Evidence gathered during the survey, and reports from local agencies suggests that 

some remote communities and outstations around Groote Eylandt are at risk of an 
exotic vector incursion from an IFFV. These sites include, Bartalumba Bay outstation, 
Thompson Bay outstation, Dalumbu Bay outstation (abandoned) and Lane Island 
outstation. A wet season receptacle survey at some of these locations by local 
indigenous ranger groups would be an important surveillance activity in monitoring 
for any exotic vector introductions in the Groote Eylandt area. Training and assistance 
to these could be provided by AQIS and MEB (including the identification of samples 
in Darwin). 

 
• Exotic vector surveys at some of the communities not visited during this survey 

should be undertaken as soon as practical, especially on Groote Eylandt and nearby 
islands, as well as the adjacent mainland. This area of the Gulf of Carpentaria has 
shown to be very active in IFFV movements. As well, the communities so far 
surveyed are receptive to exotic receptacle breeding mosquitoes. Sites that should be 
considered for further surveys include, Umbakumba (Groote Eylandt), Milyakburra 
(Bickerton Island), Numbulwar (East Arnhem cost) and outstations or communities in 
Blue Mud Bay on the mainland to the north west of Groote Eylandt. Local indigenous 
ranger groups could conduct surveys, with training and assistance (including 
identification of samples) provided by AQIS and MEB. 

 
• The surveillance for exotic vector incursions in the NT could be enhanced by the 

establishment of routine ovitrap programs at some of the higher risk entry points along 
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the coast. Local indigenous ranger groups could maintain these programs with the 
assistance and training of AQIS and MEB, including the identification of samples. 
Sites to be considered as potentially high risk entry locations include, Umbakumba, 
Numbulwar, Galiwinku, Maningrida and Minjiling (Croker Island). 
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Table 1: Summary of Adult Trapping Program with BG Sentinel Trap and CFG Trap, Exotic Aedes  Survey, Northern Territory East Coast, April/May 2006
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Table 2: Summary of Exotic Aedes  Receptacle Breeding Survey, Northern Territory East Coast April/May 2006.
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Mornington Island - Gununa Council 
storage yard

Plastic container
7 1 1 1 100.00 1 0 0 0 0 0 0

7 1 1 1 100.00 1 0 0 0 0 0 0
Mornington Island - Gununa Social 
Club

Tyre (car)
4 2 1 1 100.00 0 1 0 0 1 0 0

4 2 1 1 100.00 0 1 0 0 1 0 0
Mornington Island - Gununa Council 
Workshop

Tyre (truck)
11 10 10 2 20.00 0 1 0 0 0 0 0
11 10 10 2 20.00 0 1 0 0 0 0 0

Tyre (car) 1 1 1 1 100.00 1 0 0 0 0 0 0
Toilet bowl 1 1 1 1 100.00 0 0 0 0 0 1 0
Drum (200 L) 2 2 2 0 0.00 0 0 1 0 0 0 0
Drum (Unspecified size) 4 2 2 1 50.00 0 0 0 0 0 0 1
Rainwater tank 3 0 0 0 0.00 0 0 1 0 0 0 0

11 6 6 3 50.00 1 0 2 0 0 1 1
Plastic wrap 1 1 1 1 100.00 0 0 0 1 0 0 0
Tyre (car) 3 3 3 1 33.33 0 0 0 1 0 0 0
Tyre (tractor) 1 1 1 1 100.00 0 0 0 1 0 0 0
Plastic casing 1 1 1 1 100.00 1 0 0 1 0 0 0
Rainwater tank 1 1 1 0 0.00 0 0 1 0 0 0 0

7 7 7 4 57.14 1 0 1 4 0 0 0
Tyre (car) 4 1 1 1 100.00 1 0 0 1 0 0 0
Tyre (truck) 1 1 1 1 100.00 1 0 0 1 0 0 0
Drum (200 L) 1 1 1 1 100.00 1 0 0 1 0 0 0
Beer keg 1 1 1 1 100.00 1 0 0 1 0 0 0
Drum 20L 2 2 2 0 0.00 0 0 1 0 0 0 0
Rainwater tank 2 0 0 0 0.00 0 0 1 0 0 0 0

11 6 6 4 66.67 4 0 2 4 0 0 0
Saucepan 1 1 1 0 0.00 0 0 1 0 0 0 0
Rainwater tank 1 1 1 0 0.00 0 0 1 0 0 0 0

2 2 2 0 0.00 0 0 2 0 0 0 0
Beer can 25 6 6 0 0.00 0 0 1 0 0 0 0
Well 2 0 0 0 0.00 0 0 1 0 0 0 0

27 6 6 0 0.00 0 0 2 0 0 0 0
Bucket (mop) 1 1 1 0 0.00 0 0 1 0 0 0 0
Drum 20L 1 1 1 1 100.00 0 0 0 0 0 1 0
Water cooler 1 1 1 0 0.00 0 0 1 0 0 0 0

3 3 3 1 33.33 0 0 2 0 0 1 0
Car body 2 2 2 0 0.00 0 0 1 0 0 0 0
Rainwater tank 2 1 1 0 0.00 0 0 0 0 0 0 0
Fridge (disused) 1 1 1 0 0.00 0 0 1 0 0 0 0

5 4 4 0 0.00 0 0 2 0 0 0 0
Plastic container 3 0 0 0 0.00 0 0 1 0 0 0 0
Rainwater tank 1 1 1 1 100.00 1 0 0 1 0 1 0
Drum (200 L) 1 0 0 0 0.00 0 0 1 0 0 0 0
Drum 20L 1 1 1 0 0.00 0 0 1 0 0 0 0
Water cooler 1 1 1 0 0.00 0 0 1 0 0 0 0
Bottle (glass) 1 1 1 0 0.00 0 0 1 0 0 0 0

8 4 4 1 25.00 1 0 5 1 0 1 0
Bucket (metal) 1 1 1 1 100.00 0 0 0 1 0 0 0
Drum (1/2  44 gal) 10 7 7 5 71.43 0 0 0 1 0 0 0
Styrofoam box 1 1 1 1 100.00 0 0 0 1 0 1 0

12 9 9 7 77.78 0 0 0 3 0 1 0
The English Company Islands - 
Wigram Island outstation, house 2

Bucket (plastic)

1 1 1 1 100.00 0 0 0 1 0 0 0

1 1 1 1 100.00 0 0 0 1 0 0 0

TOTALS 109 61 60 25 8 2 18 13 1 4 1

55.96 98.36 40.98 17.02 4.26 38.30 27.66 2.13 8.51 2.13

% OF RECEPTACLES WITH WATER BREEDING 41.67

North East Isles - Lane Island 
outstation

% OF TOTALS

07-May-06 Groote Eylandt - Dalumbu bay 
outstation

Groote Eylandt - Dalumbu bay outstation TOTAL
11-May-06 The English Company Islands - 

Wigram Island outstation, house 1

The English Company Islands - Wigram Island outstation, house 1 
TOTAL

The English Company Islands - Wigram Island outstation, house 2 
TOTAL

30-Apr-06

05-May-06

Groote Eylandt - Makbumarja outstaion (abondoned) TOTAL
06-May-06 Groote Eylandt - Thompson Bay 

outstation

Groote Eylandt - Thompson Bay outstation TOTAL

North East Isles - Lane Island outstation TOTAL

(Black) Craggy Island - Craggy Island outstation TOTAL

(Black) Craggy Island - Craggy Island 
outstation

Groote Eylandt - Makbumarja 
outstaion (abondoned)

29-Apr-06 Vanderlin Island - Base Bay outstation

Vanderlin Island - Base Bay outstation TOTAL
Vanderlin Island - Vincents Bay 
outstaion 

Vanderlin Island - Vincents Bay outstaion TOTAL
Vanderlin Island - Clarkson Point 
outstation

Vanderlin Island - Clarkson Point outstation TOTAL

RECEPTACLE SUMMARY NUMBER OF RECEPTACLES POSITIVE FOR EACH SPECIES

27-Apr-06

Mornington Island - Gununa Council storage yard TOTAL

Mornington Island - Gununa Social Club TOTAL

Mornington Island - Gununa Council Workshop TOTAL
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Table 3: Summary of Receptacles, Exotic Aedes  Receptacle Breeding Suvey, Northern 
Territory East Coast April/May 2006.
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Beer can 25 6 0
Beer keg 1 1 1
Bottle (glass) 1 1 0
Bucket (metal) 1 1 1
Bucket (mop) 1 1 0
Bucket (plastic) 1 1 1
Car body 2 2 0
Drum (1/2  44 gal) 10 7 5
Drum (200 L) 4 3 1
Drum (Unspecified size) 4 2 1
Drum 20L 4 4 1
Fridge (disused) 1 1 0
Plastic casing 1 1 1
Plastic container 10 1 1
Plastic wrap 1 1 1
Rainwater tank 6 1 0
Saucepan 1 1 0
Styrofoam box 1 1 1
Toilet bowl 1 1 1
Tyre (car) 12 6 4
Tyre (tractor) 1 1 1
Tyre (truck) 12 11 3
Water cooler 2 2 0
Water tank 4 3 1
Well 2 0 0

Total 109 60 25
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Table 4: Summary of Person Landing Catches, Exotic Aedes  Survey, Northern Territory East Coast, April/May 2006

Trap Location Date Collected
Time Started 
Collection

Time Finished 
Collection

Collection 
Method Dwelling Type

Collected 
From

Catch Rate Per 
Hour A

e.
 (S
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) k

at
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en
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s
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os
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 u

ni
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nt
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A
e.

 (M
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) t
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us

To
ta

l

30-Apr-06 18:05 18:33

30-Apr-06 15:50 16:16

11-May-06 9:30 10:00

10:30 10:45

Total No. of Mosquitoes 3 1 1

2

4

2

1

1 1 0

1 0 0

0 1 1

1 0 0 1

Base Bay outstation - Vanderlin 
Island

Clarkson Point outstation - 
Vandelin Island

Wigram Island outstation - The 
English Company Islands

0

Mechanical 
Aspirator

Mechanical 
Aspirator

Finger

Mechanical 
Aspirator

2

2

Low Level 
House

Low Level 
House

Low Level 
House

Low Level 
House

Person

Person

Person

Office furniture
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FIG. 1
F:\ENTO\ento_files\public_information\branch_reports\gulf\gulf survey 2006\fig.1 gulf photo 2006.doc 

Photo 8: Indonesian IFFV observed in sheltered bay on 
northern side of Groote Eylandt. 

Photo 7: AQIS officer collecting samples from IFFV debris 
and rubbish on Hawksnest Island. 

Photo 6: Beer cans holding water, potential mosquito 
breeding sites at Makbumaja outstation, Groote Eylandt. 

Photo 5: Vincents Bay outstation, Vanderlin Island, Sir 
Edward Pellew Island Group. 

Photo 4: Outdoor toilet, Base Bay outstation. Ae. tremulus 
larvae detected. 

Photo 3: Base Bay outstation, Vanderlin Island, Sir Edward 
Pellew Island Group. 

Photo 2: Quarantine tender boat. Photo 1: Landing Craft Heavy (LCH). HMAS Tarakan. 



 

Photo 9 Thompson Bay outstation, Groote Eylandt. Photo 10: 20 litre drum holding water and breeding Ae. 
tremulus, Thompson Bay outstation. 

Photo 11: Lane Island outstation, Lane Island, North East 
Isles. 

Photo 12: Rainwater tank on Lane Island, not holding 
water. 

Photo 13: Freezer on Lane Island. Indonesian writing 
indicates IFFV landings on the island. 

Photo 14: Rainwater tank, Dalumbu Bay. Ae. temulus, Ae. 
katherinensis and Ae. notoscriptus larvae detected. 

Photo 15: Freezer and 200L water drum at Dalumbu Bay. 
Drum type common receptacle on Indonesian IFFVs. 

Photo 16: IFFV observed in Dalumbu Bay, Groote Eylandt.
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Figure 2 -  Areas visited in the Gulf of Carpentaria during Quarantine Survey, April/May 2006 
 

 



Figure 3 -  Survey Sites on Mornington Island Exotic Aedes Vector Survey, April/May 2006 
 

 



Figure 4 –  Survey sites in Sir Edward Pellew Island Group, Exotic Aedes Vector Survey, April/May 2006 
 

 



Figure 5 -  Survey sites around Groote Eylandt, Exotic Aedes Vector Survey, April/May 2006 
 

 



Figure 6 -  Survey sites in the English Company Islands, Exotic Aedes Vector Survey, April/May 2006 
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