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Abstract 

Between February 2015 and January 2016 there 

were 4 separate detections of the dengue 

mosquito, Aedes aegypti, in surveillance traps at 

Darwin International Airport (DIA). The 

Northern Territory is currently free of 

establishments of exotic Aedes species however 

its proven receptiveness for Ae. aegypti 

establishment has been well documented. The 

detections at DIA were all associated with 

aircraft arriving from South East Asian ports 

with genetic analyses indicating differences 

between the Ae. aegypti captured at DIA and 

endemic Ae. aegypti from Queensland 

(unpublished data). 

 

In February and March 2014 exotic vector 

surveillance at international airports in Perth, 

Melbourne and Adelaide detected Ae. aegypti. 

Since these initial detections there have been 

numerous detections of Ae. aegypti at Australian 

international airports that also included Sydney, 

Brisbane and Darwin (unpublished data). This 

report describes the detections at DIA and the 

response measures. 
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Introduction 

Since the late 1950’s, the Northern Territory 

(NT) has been free of endemic populations of 

the dengue mosquito Aedes aegypti despite 

regular importations of this species into NT sea 

ports and occasional localised establishments in 

NT towns.1,2 Three establishments of Ae. aegypti 

in Tennant Creek and on Groote Eylandt were 

all successfully eliminated during 2 year 

programs.3,4,5 Genetic analyses of samples from 

these locations showed that the Ae. aegypti from 

Tennant Creek were indistinguishable from Ae. 

aegypti from Queensland, while those from 

Groote Eylandt were different and therefore of 

overseas origin (unpublished data).  

Between February 2014 and March 2016 Ae. 

aegypti was frequently detected at Australian 

international airports including Perth, 

Melbourne, Adelaide, Brisbane, Sydney and 

Darwin (unpublished data). In February 2015, 

the first detection of Ae. aegypti at DIA occurred 

with another 3 occurring in October 2015, 

December 2015 and January 2016. Although 

there is a record of Ae. aegypti and the Asian 

Tiger mosquito, Ae. albopictus, being collected 

from passenger aircraft in Darwin,6 these more 

recent detections are the first to occur in 

surveillance traps at Darwin airport terminals. 

The detections occurred in routine surveillance 

traps serviced by the Australian Department of 

Agriculture and Water Resources (DAWR) on a 

weekly basis. These included a CO2 baited 

Biogents® BG sentinel trap (BG trap), a 

standard ovitrap and 2 sentinel tyre traps. 

DAWR has responsibility for exotic vector 

surveillance within a 400m zone of Australia’s 

first ports of entry. The Medical Entomology 

(ME) unit of the NT Department of Health (NT 

DoH) collaborates with DAWR in the NT by 

providing a taxonomic identification service for 

mosquitoes as well as assisting with enhanced 

surveillance activities and insecticide treatments 

following exotic mosquito detections. 

Methods 

All 4 Ae. aegypti detections at DIA occurred in 

close proximity to the terminal (Figure 1) and 

within 280m of the arrival gate used by 

international passenger planes arriving in 

Darwin. 

Detection January 2015 

The first Ae. aegypti detection at DIA occurred 

in a sentinel tyre trap (Figure 2) in the garden at 

the north eastern corner of the terminal building. 

A sentinel tyre trap contains approximately 3L 

of water that is enriched with a small amount of 

plant material to attract mosquitoes to lay eggs 

in the tyre. The tyre trap is serviced by DAWR 

on a weekly basis to check for the presence of 

mosquito larvae. When the tyre was sampled on 

28 January 2015 it was found to contain Ae. 

aegypti larvae (1 x 3rd instar and 11 x 2nd 

instars). Routine sampling of the trap water 1 
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week prior on 21 January 2015 was likely to 

have disturbed some Ae. aegypti eggs on the 

inside walls of the tyre causing them to drop into 

the water and hatch. Given the regular weekly 

sampling regime for all DIA surveillance traps it 

is likely that an Ae. aegypti adult female visited 

the trap and deposited eggs sometime between 

14 January 2015 and 21 January 2015 (routine 

tyre trap sampling dates).  

On 3 February 2015 a 4th instar Ae. aegypti larva 

was sampled from the same tyre trap. It is 

strongly suspected that this larva hatched from 

the same batch of eggs that gave rise to the 

larvae detected 6 days earlier. The sentinel tyre 

was not treated with chlorine (bleach) to kill any 

remaining unhatched eggs after the detection on 

3 February 2015. The samples collected by 

DAWR on 28 January 2015 and 3 February 

2015 were provided to ME for formal 

identification on 11 February 2015 and 16 

February 2015 respectively. 

Detection October 2015 

This detection occurred in a sentinel tyre in the 

domestic baggage handling area located about 

60m east of the international arrival gate. A 

single 4th instar Ae. aegypti larva was detected 

when the tyre was sampled on 5 October 2015, 

and 1 2nd instar larva was detected when it was 

sampled again on 7 October 2015. The tyre was 

not treated with bleach to kill any dormant eggs 

following the first detection, but was treated 

after the second detection on 7 October 2015. 

Disturbance of the trap water during routine 

sampling on 28 September 2015 is likely to have 

caused Ae. aegypti eggs to drop into the water 

and hatch. The eggs were probably laid in the 

tyre sometime between 21 September 2015 and 

28 September 2015 (dates of sampling). The 

Figure 1: Aerial image of Darwin International Airport terminal showing locations of Ae. aegypti 

detections and positions of surveillance traps 

Figure 2: Sentinel tyre trap 
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samples collected by DAWR on 5 October 2015 

and 7 October 2015 were provided to ME for 

formal identification on the day of collection. 

Detection November 2015 

In November, Ae. aegypti were reared from the 

wooden paddle of a standard ovitrap (Figure 3) 

that was positioned behind a drink bubbler 

approximately 190m east of the international 

arrival gate. The trap’s water and paddle were 

collected by DAWR on 15 November 2015. The 

water from the trap was checked for mosquito 

larvae before being discarded and the paddle 

was dried for 24hrs before being immersed in 

water to hatch any possible mosquito eggs. 

Larvae that hatched from eggs on the paddle 

were reared to late instars (17 x 3rd instars and 

31 x 4th instars) before being identified to 

species level on 2 December 2015. All larvae 

were identified as Ae. aegypti. Since the ovitraps 

at DIA are serviced on a weekly basis the eggs 

would have been laid on the paddle sometime 

between 8 November 2015 and 15 November 

2015 (dates of sampling). All larvae were 

provided to ME for formal identification on 2 

December 2015. 

Detection January 2016:  

A sample collected on 17 January 2016 from a 

BG trap (Figure 4) within the baggage handling 

area was found to contain 1 adult female Ae. 

aegypti. This trap is located against the western 

wall and about 15m away from the airside 

entrance. The specimen was in very good 

condition which suggested that it had been 

captured within the previous 24hrs. The BG 

traps deployed by DAWR run continuously, are 

supplied with CO2 (mosquito attractant) from a 

cylinder at a rate of 250mL/min, and are 

collected and reset on a weekly basis. The 

specimen from the BG trap was provided to ME 

for formal identification on Monday 18 January 

2015. 

Exotic mosquito detection responses 

Each of the responses to Ae. aegypti detections 

at DIA by DAWR and ME followed the same 

established procedures for detections of exotic 

Aedes species at a first port of entry. 

Figure 3: Standard ovitrap Figure 4: Biogents BG sentinel trap (BG trap) 
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Larval mosquito control and enhanced 

surveillance 

Following each Ae. aegypti airport detection 

DAWR and ME officers conducted larval 

surveys of airside and landside areas in the 

vicinity of the DIA terminal and on the grounds 

of all businesses within the airport precinct. The 

surveys commenced on the day of the detection 

and were usually concluded within 2 days. Any 

mosquito larvae found during the surveys were 

collected and identified, with actual and 

potential mosquito breeding sites treated with 

insecticide or made to be free draining. 

Four weeks of enhanced surveillance trapping 

immediately followed each Ae. aegypti 

detection. Two additional adult BG traps were 

installed in the garden on the north side of the 

terminal. Following the February 2015 

detection, a BG trap was also set in a shaded 

location, approximately 400m north east of the 

terminal. All BG traps were baited with CO2 gas 

and operated continuously. Samples were 

collected from the traps on a daily basis for 1 

week, and then once a week for 3 weeks. All 

samples were delivered to ME on the day of 

collection for taxonomic identification. In 

addition, 4 standard ovitraps were deployed 

within 250m of the terminal within 2 days of 

detection and were collected and reset at 

fortnightly intervals. All enhanced surveillance 

traps were discontinued and removed from DIA 

at the end of each 4 week period since no exotic 

mosquitoes were detected. 

During the response to the February 2015 

detection flame traps (deep water holding 

sumps) on the aircraft arrival apron were treated 

to control larvae using Prolink® pellets 

(s-methoprene) and Aquatain® AMF liquid 

mosquito film (polydimethylsiloxane). Since 

September 2015 DIA has carried out a proactive 

routine insecticide treatment program to control 

mosquito breeding in flame traps and has 

applied Aquatain® AMF liquid mosquito film 

on a fortnightly basis and Prolink® briquettes 

(s-methoprene) on a monthly basis. 

Adult mosquito control 

No adult mosquito control was conducted 

following the first detection of Ae. aegypti 

larvae in the tyre trap in the landside garden at 

DIA in February 2015. There were no pupae or 

pupal skins in the trap to indicate that any 

emergence had occurred and the adult female 

that had laid the eggs was likely to have left the 

area and died of old age by the time the larvae 

had been identified. Following all other Ae. 

aegypti detections at DIA, a residual pyrethroid 

insecticide treatment (Bestox® PC50 - 50g/L 

alpha-cypermethrin) was applied to vertical 

surfaces and mosquito harbourage areas in the 

domestic baggage handling area as well as to the 

wall behind the international arrivals carousel at 

the west end of the terminal. It was applied as a 

course droplet spray to walls (to a height of 2m) 

and potential mosquito harbourage areas using a 

hand-held pressure sprayer. The treatments were 

conducted at times when the domestic baggage 

handling area was able to be vacated for a short 

period.  

Following the detection of an adult Ae. aegypti 

female in the BG trap in the domestic baggage 

handling area on 18 January 2016, an ultra-low 

volume (ULV) insecticide fog was applied in the 

domestic baggage handling area on 19 January 

2016 to knock down and kill any adult Ae. 

aegypti that might have been harbouring in the 

area. The insecticide used was Twilight® ULV 

mosquito adulticide concentrate (89g/L 

d-phenothrin and 89 g/L piperonyl butoxide), 

applied using a Leco P1 handheld fogger. This 

was the only instance in which insecticide 

fogging has been carried out at DIA the terminal 

for exotic Aedes control. 

In response to multiple detections of Ae. aegypti 

at international terminals around Australia in 

late 2015 DAWR conducted on-arrival 

insecticide treatments of cargo holds using 

canisters containing d-phenothrin and 

permethrin for aircraft arriving from SE Asia at 

Perth, Darwin and Melbourne starting on 9 

December 2015. This program was expanded to 

include Brisbane from 23 December 2015 and 

Adelaide from 15 January 2016. These 

treatments were ceased on 30 April 2016 

(unpublished data) as dry season conditions 

returned to South East Asia. 

Results 

No Ae. aegypti larvae or adults were detected 

during larval surveys and enhanced trapping 
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activities in the 4 weeks following each 

detection, with the exception of secondary 

detections in sentinel tyres that had registered 

the initial detections.  

Discussion  

The NT international air and sea ports have a 

proven receptiveness and thus a high risk for Ae. 

aegypti establishment, as outlined in the recent 

vector monitoring risk assessment of Australia’s 

first ports of entry report.7 The Ae. aegypti 

detection in January 2015 was the first to be 

recorded in surveillance traps at DIA. All 4 

detections likely occurred as a result of a 

combination of insufficient port sanitation at the 

aircrafts’ ports of origin, insufficient or 

ineffective cargo hold insecticide treatments, 

and harbourage areas within cargo holds where 

Ae. aegypti may not be exposed to cargo hold 

treatments. It should be noted that the January 

2016 detection of an adult Ae. aegypti at DIA 

occurred despite the active DAWR program of 

on-arrival cargo hold insecticide treatment at 

that time. 

The high number of exotic Aedes detections at 

Australian international airports since 2014 

show the importance of exotic mosquito 

surveillance, timely responses and proactive 

mosquito breeding site reduction measures at 

international sea and airports. Without the ability 

and resources to detect exotic mosquito arrivals 

in a timely manner, there is a high risk that 

exotic mosquitoes like Ae. aegypti and Ae. 

albopictus could readily establish populations in 

Darwin or other first ports of entry in Australia.8 

A widespread reestablishment of Ae. aegypti in 

the NT would bring with it a high risk of local 

transmission of exotic diseases such as dengue, 

Zika and chikungunya.8 

Conclusion 

The early detections and lack of establishments 

of Ae. aegypti at NT first ports of entry show 

that current exotic vector surveillance and 

elimination procedures in the NT are effective. 

The global spread of exotic mosquitoes through 

international transport and cargo movements 

along with increasing insecticide resistance 

capabilities of exotic mosquitoes presents a real 

challenge for controlling the introduction of 

exotic vectors. This challenge will have to be 

addressed if the NT is going to remain dengue 

mosquito free and therefore free of local 

transmission of dengue, chikungunya and Zika 

viruses. 
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