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HISTORICAL 
COLLECTION 

The attached report "Vector Mosquito Control Goulburn Island 
February 1981 11 outlines the current known mosquito breeding 
situation close to the Warruwi community on Goulburn Island. 

The survey has indicated that the community is free of Aedes 
aegYPti and there is only a moderate number of available breeding 
sites for this species. 

The presence of significant numbers of Anopheles farauti near the 
community emphasises the potential threat of malaria reintro
duction. The breeding sites for Anopheles farauti approximately 
1 km north of the community could have been responsible for the 
malaria epidemic on Goulburn Island in 1917 and the malaria 
outbreak in 1956-57. 

Aedes vigilax and Culex annulirostris may be a problem in the 
community at certain times of the year. There is a certain 
amount of rectification of mosquito breeding sites that can be 
carried out at the local level within the community, but removal 
of the mosquito breedings sites 1 km north-west of the community 
would at present be impractical. It is suggested that mosquito 
avoidance and personal protection measures against mosquitoes be 
emphasised at this stage to reduce the risk of mos qui to borne 
disease. 

The establishment of access tracks around the swamp to the north
west, as close as possible to its margins, is recommended as a 
precautionary measure in case any future adult or larval control 
measures need to be carried out as an emergency measure. 

The Nortern Territory Medical Entomology Section is available for 
further inquiries. 

P. Whelan 
Senior Medical Entomologist 
NT DEPARTMENT OF HEALTH 

DL HIST 
614.4323 
DAV 
1982 



VECTOR MOSQUITO SURVEY GOULBURN ISLAND FEBRUARY 1981 

MEDICAL ENTOMOLOGY SECTION 

NORTHERN TERRITORY DEPARTMENT OF HEALTH 

INTRODUCTION 

North and South Goulburn Islands are included in the Arnhem Land 

Aboriginal Reserve. They are sited adjacent to Anuru Bay on the 

northern coast of the Northern Territory. The Aboriginal 

community of Warruwi (Goulburn Island Mission) is situated on the 

western coast of Mardbal Bay on South Goulburn Island. At the 

time of the survey the community population was about two hundred 

and fifty ( 250). 

Two officers from the Medical Entomology Section visited the 

community from 16-18 February 1981 to conduct both an Aedes 

aegypti survey and to assess the likelihood of exposure of 

community members to vector mosquitoes. 

Possible measures whereby this man/ mosquito vector contact may be 

reduced were also considered . 

METHOD 

The presence of Ae.aegypti was assessed by a comprehensive search 

within the community of containers likely to hold water. 

Containers holding mos qui to breeding were sampled for mature 

specimens of each of the different looking mosquito larvae 

present. These specimens were preserved in 70% alcohol solution 

and returned to the laboratory for identification. 

Man-bi ting catches and carbon dioxide (CO 2 ) baited traps were 

used in the community area to supplement this container breeding 
survey. 
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Possible significant mosquito breeding sites near the community 

were determined by studying aerial photographs of the area and 

these sites were investigated by CO 2 baited traps and man-biting 

catches to determine mosquito species present and relative 

numbers. Larval surveys at these potential breeding sites were 

conducted to determine actual breeding sites of vector mosquitoes 

of concern. Knowledge of breeding sites utilised by these 

species allowed potential breeding sites to be delineated. 

RESULTS 

1.0 Aedes aegypti Survey 

Results of the container breeding survey are displayed in 

Tables 1 and 2. The 52 premises searched produced a total 

of 65 containers holding water, of which 17 held mosquito 

breeding. 7 mos qui to species were detected breeding in 

containers. From 5 houses occupied by Europeans a total of 

26 containers with water were collected. In contrast 36 

houses occupied by Aboriginals produced 4 containers. No 

larvae of Ae.aegypti were collected. 

The results of the man-bi ting and CO 2 trap catches in the 

community are included in Tables 3 and 4 respectively. Thus 

sites used for these catches are marked ·on Figure 2. No 

adults of Ae. aegypti were collected by either of these 

methods. 

2.0 Vector Mosquito Survey 

The man-biting and CO 2 trap collections near potential 

mosquito breeding sites detected the presence of the 

important vector species Anopheles farauti, Culex annuli

rostris and Aedes vigilax. Within the community, Ae.vigilax 

and Cx. annulirostris were collected by these methods ( see 

Tables 3 and 4) . 
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The larval survey within the community revealed breeding of 

Cx.annulirostris. The larval survey at potential mosquito 

breeding sites near the community revealed breeding of 

Cx.sitiens, An.hilli and Cx.annulirostris (see Table 5) . 

Potential mos qui to breeding area·s, both in the community and 

adjacent to it are displayed on Figure 2. 

DISCUSSION 

1. 0 Aedes aegypti Survey 

The survey was conducted during the wet season when suitable 

breeding sites were available for container breeding 

mosquitoes such as Ae. aegypti. Other mosquitoes that 

utilise similar breeding sites as Ae. aegypti, notably 

Ae.notoscriptus and Ae.tremulus were the most commonly 

detected species in the container survey. · Ae. notoscriptus 

adults were also collected in the CO 2 baited trap set in the 

community (site 1, see attached town plan). Hence if 

Ae. aegypti was breeding in the community it is likely it 

would have been detected. Thus it is indicated that the 

community is free of Ae.aegypti. 

Simi 1 ar surveys 

Territory most 

conducted in the top end of th·e Northern 

commonly detect Ae.notoscriptus and 

Cx. quinquefasciatus. The incidence of ex. guinquefasciatus 

in this survey was low. From the 17 containers with 

mos qui to breeding, this species was detected only once. 

Ae. tremulus was the next most commonly collected species 

after Ae. notoscriptus. Ae. tremulus and Tr. punctolateralis 

were commonly collected breeding together in vehicle tyres. 

A comparison of the numbers of container breeding sites 

detected around houses occupied by Aboriginals or Europeans 

shows that the majority were located around premises 

occupied by Europeans. 

OO(of4-
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Ae.katherinensis was detected during this survey. 

record further increases the known distribution of 

species. 

oo<c:::> t "t-

This 

this 

The collection of An.hilli frdin a container is unusual. As 

the water in the bucket was brackish it could not be 

regarded as a normal container breeding site as these are 

usually filled by rainwater. 

2.0 Vector Mosquito Survey 

2.1 Anopheles farauti 11 The Australian Malaria Mosquito 11 

An.farauti was collected by both CO 2 baited traps and 

man-biting catches at two sites on the near margin of 

the swamp system to the NW of the community {Sites 4 & 

5, see Figure 2). In particular, high numbers of this 

species were collected in the CO 2 trap at Site 5. A 

larval survey of possible mosqui t o b r eeding areas near 

Site 5 revealed an extensive shallow brackish water 

area beneath dense vegetation (see Figure 2). A water 

sample from the area had a specific conductivity of 

10.47 ms, i.e. about 1/5 the specific conductivity of 

sea-water . These features are consistent with known 

breeding sites of An.farauti Number 1. The larval 

survey did not detect any breeding of this species in 

the vicinity of Site 5. This site is approximately 

0.9 km from the northern boundary of the community and 

hence within the recognised flight range of this 

species. No specimens were collected in the CO 2 trap 

or man-bi ting catch conducted in the community area. 

Suitable harbouring sites for mosquitoes are available 

both within the community and at its boundary. Thus 

An.farauti adults dispersing from the vicinity of 

Site 5 may reach the community in search of blood 

meals. 
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A survey of the houses showed that wire screening on 

the majority of windows was in disrepair and in a few 

premises there were no doors or windows. As in most 

aboriginal communities many individuals relaxed outside 

their houses during the '·evening · (period of maximum 

mosquito activity) . Hence the majority of community 

members are vulnerable to being bitten by mos qui toes . 

Thus the community may be considered receptive to 

malaria if ever malaria parasites were introduced into 

the area. 

No An. far au ti adults were collected in the CO 2 trap 

situated at Site 7. The larval survey of this area 

south of the community did not reveal any significant 

potential breeding sites for either An.farauti Number 1 

or An.farauti Number 3 (typically breeds in fresh water 

areas in association with the reed Eleocharis 

sphacelata) . 

2.2 Culex annuliro s tris "The Common Banded Mosquito 11 

This species is the known vector of a number of 

arboviruses including those 

arthritis and Australian 

causing epidemic poly-

encephalitis. Suitable 

breeding sites for ex annulirostris include · freshwate r 

swamps and lagoons and areas of less permament water 

such as those forming in low-lying grassy depressions 

following rain. 

The CO 2 baited traps in the community collected low 

numbers of this species. However the man-biting catch 

conducted near the boundary of the school (Site 3 - see 

Figure 1) detected pest levels of this species. The 

most likely source of these mosquitoes was a nearby 

flooded grassy area at the margin of a drain. The 

drain itself, at this point, was relatively well 

formalised and clean and contained fish. Upper reaches 

of the drain contained grass and debris which would 

restrict fish predation and encourage breeding of 

00 <o71-
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Cx.annulirostris. Cleaning and formalising the margin 

of the drain and clearing of the upper regions would 

remove this likely source of mosquitoes in the 

community. 

The 

and 

flooded grassy 

contouring to 

area near Site 3 requires filling 

allow the water to flow into the 

drain . 

Other possible Cx.annulirostris breeding sites in the 

community area and their possible methods of rectifi

cation are: 

1. Small effluent pond near the NE corner of the 

school grounds. 

The margin of this pond was overgrown with weeds 

and breeding of Cx.annulirostris was detected. 

These margins should be maintained weed free to 

allow wave action which discourages mosquito 

breeding. 

2. Depressions and borrow pits near the coast. 

No larvae of Cx. annulrostris were coilected from 

these sites but with the growth of emergent 

vegetation they could become sources of this 

species. Filling of these areas would remove 

these potential breeding sites. 

3. Ill-defined drainage line, near house 93. 

Pooling with emergent weed growth was located in 
this drain. No larvae of Cx.annulirostris were 
collected at the time of the survey but it is 
expected this site could be a source of this 
species, early in the dry season, as these pools 

begin to dry. This drain needs to be cleaned, 

formalised and continued to the coast. If taken 
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through, or adjacent to the area of dense timber 
then the nearby pools of brackish water could be 
drained also. 

Low numbers of Cx.annulirostris were collected in 
the CO 2 trap sited near the shallow, fresh water, 
swamp area at the· SE end of the airstrip. This 
site was relatively small in area and would 
probably become dry early in the dry season. This 
would indicate the area is probably not a source 

of problem numbers of this species. 

During the survey the highest numbers of 
ex. annulirostris were collected (both man-bi ting 
and CO 2 traps) along the near margin of the swamp 
to the NW of the community (Sites 4 & · 5, see 
Figure 2). The larval survey of this area 

, , . I, , 
revealed suitable breeding sites for th1s species, 
including two large flooded grassy areas which may 
be significant sources of this species eady in the 
dry season. These areas are marked on Figure 2. 
Larvae of ex. annulirostris were collected from a 
lagoon situated between old dune ridges (see 
Figure 2). Shallow flooded grassy areas along the 
margin nearest the community may also be suitable 
breeding sites for this species. · ( see Figure 2) . 
Formalisation of this near margin 'may be of value 
in reducing mosquito breeding near the community. 

Rectification measures within the swamp area 
cannot be considered until further monitoring work 

is conducted to determine if ·the community suffers 
from significant numbers of mosquitoes originating 
from this area. Larval surveys would then be 
necessary to determine the actual breeding sites 
of the mos qui to species of concern. The track 
next to the near margin ( see Figure 2), would be 
of value for a 'fogging' route if this area was 
determined to be a significant source of both 
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Cx.annulirostris and/or important nuisance or 

vector mosquito species, and it became necessary 

to carry out 'fogging' operations as an emergency 

measure. 

Approximately 4.2 km N of the community is an area 

of shallow, fresh 

old dune ridges 

water, grassy lagoons amongst 

(see Figure 2). Although no 

larvae of Cx.annulirostris were collected from 

this potential breeding site, at the time of the 

survey, it may be expected that these lagoons 

would support breeding of this species, particu

larly during the early dry season when the margins 

would contract leaving shallow pools containing 

rotting vegetation. Cx.annulirostris has a flight 

range in the order of 3-7 kilometres with decreas

ing density from the origin. Thus this area would 

probably be a relatively minor source of this 

species to the community. 

2.3 Aedes vigilax 11 The Salt Marsh Mosquito" 

At the time of the survey both CO 2 trap and man

biting catches of Ae.vigilax, in the community and 

nearby sites, were low. Highest · numbers were 

collected in the CO 2 trap at ·Site 5. As Figure 2 

indicates, salt water influence· in this swamp area 

NW of the community is extensive and thus it is 

possible that there may be breeding sites for this 

species in the area. No large suitable breeding 

sites were located in this area during the larval 

survey. 

The collection of pest numbers of Ae.funereus at 

Site 4 (man-biting 16/2/81 see Table 4), suggests 

the presence of suitable breeding sites of this 

species relatively close by because this species 

does not fly far from breeding places. 

Ae. funereus breeds in slightly brackish to fresh 
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pools which are just 

Ae.vigilax breeding sites. 

inland from typical 

Thus Ae.vigilax breed-

ing sites could be present in this near margin of 

the swamp. 

The previous spring tide occurred on 7th, 8th and 

9th of February. If Ae.vigilax breeding sites in 

the swamp were flooded by this particular tide 

then adult emergence would have been expected 

about one week later, ie starting on the 14th. 

Thus the peak of Ae. vigil ax numbers would have 

occurred at about the time of the visit. Numbers 

of Ae.vigilax collected at the time of the survey 

suggest then, that the actual breeding sites were, 

relatively small in area. 

Alternatively, the breeding sites may be larger, 

and the wet season rainfall could. flood the breed

ing sites such that the tides at this time of year 

only hav e a relatively s mall influence on the 

breeding sites. The absence of extensive areas of 

Scirpus reed, which typify Ae.vigilax breeding 

sites, suggest the former to be true. 

A portion of this swamp system was not searched 

during the time of the survey ·( see figure 2) and 

it may be possible there are Ae ·. vigil ax breeding 

sites present in this area. However, no large 

Ae. vigil ax breeding sites were evident from the 

aerial photographs. 

Considering that Ae. vigil ax is known as a long 

distance flier then the relative closeness of the 

community to this swa~p area suggests this species 

may readily enter the community in search of blood 

meals. 
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Control of Ae. vigilax plagues, if any, would be 

best achieved by larviciding any significant 

breeding sites close by. If the Ae. vigil ax were 

originating from further afield then some control 

could be gained by ~pplying insecticide, using the 

Ultra Low Volume technique, to the harbouring 

areas along the swamp margin near the community. 

The vehicle tracks marked on Figure 2 could serve 

as a suitable route for this 'fogging'. The 

'fogging' should only be carried out if there is 

evidence of high numbers of vector mosquitoes or 

there ·are cases of mosquito borne disease. 

The larval survey did not detect any significant 

Ae. vigil ax breeding sites along the coast up to 

approximately 2 km south of the community. 

Within the community a number of possible 

Ae.vigilax breeding sites were located although no 

larvae of - Ae.vigilax were taken from these areas , 

at the time of the survey. The areas located and 

possible means of rectification are:-

1. The tidally influenced mouth of the creek at 

the rear of the fisheries house. 

2 . 

If this remains free draining it will not be 

a source of Ae.vigilax. 

Small depression 

sewage pond. 

amongst mangroves near 

Filling and contouring of this relatively 

small area would rectify this potential 

Ae.vigilax breeding area. 

3. Low lying area between dune ridges north of 

house 51. 
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Filling of this area or the maintenance of 

the outlet channel so it remains free drain

ing is necessary. 

3.0 Other Species 

3 .1 ex. si ti ens "The Salt Water Cul ex Mos qui to 11 

High numbers of ex. si ti ens were collected in the CO 2 

trap at Site 4. This species breeds in areas of brack

ish water and thus suitable breeding sites may be 

present along the nearby margin of the swamp. Larvae 

were collected near to this site in an area of small 

depressions containing brackish water (conductivity of 

10.3 ms). These depressions are marked Figure 2. This 

breeding site would be removed if these depressions 

were filled. Low numbers of Cx.sitiens were collected 

in the man-biting catch and CO 2 trap in the community. 

This species is not a known vector of human disease. 

3.2 Ae.funereus 11 The Brackish Water Aedes Mosquito 11 

This species breeds in brackish to freshwater pools, 

usually well shaded, in swampy areas of Melaleuca sp. 

etc adjoining tidal areas. Such sites were present in 

the close margin of the swamp NW of the community (see 

Figure 2) . This species does not fly far from its 

breeding site. 

bi ting at Sites 

Numbers of Ae.funereus collected 

4 and 5 suggest a pest problem 

this swamp margin. 

CONCLUSIONS AND RECOMMENDATIONS 

1. Ae.aegypti appears to be absent from Goulburn Island. 

man

near 

2. Ae. katherinensis was detected breeding in the community. 

This further expands the distribution records for this 

species. As Ae.katherinensis is a potential vector of 

dengue virus this high~ights the need to rectify container 

breeding in the ,community. 
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3. An.farauti, our principal suspected malaria vector, was 

collected in significant numbers near the community. In the 

light of the high likelihood of mos qui to exposure in the 

community, this suggests the community is receptive to 

malaria re-introduction. 

4. 

Control of this species should first be directed at rectify

ing possible minor breeding sites in the community area. 

Removing mos qui to harbouring sites in the community area 

would be an added precaution. The spraying of adulticides 

into the near margin of the swamp system to the NW of the 

community would only be necessary if there was a higher risk 

of mosquito borne disease. 

Possible rectification measures in this swamp area could 

only be considered once the breeding sites for this species 

were identified. Further field work is nec~ssary for this 

to be achieved. 

Cx.annulirostris is . likely to be a problem in the community 

at times, particularly in the early dry season. Possible 

breeding sites for this species occur within and adjacent to 

the community. The sites in the community area and the site 

at the SE end of the airstrip, could be rectified by filling 

and/or draining. 

The most important source of ex. annulirostris coming into 

the community is likely to be the swamp system to the NW . 

Control could firstly be based on source reduction measures 

in the community area. Source reduction in the N/ W swamp 

can only be considered after the important breeding sites 

have been located. 

5. Ae. vigil ax may be a problem in the community at various 

times in the period from the end of the 'dry' to the start 

of the 'wet'. Some minor possible breeding sites in the 

community area could be rectified relatively easily. 
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No· large significant breeding sites for this species were 

located in the swamp to the NW of the community. However 

the collection of significant numbers of Ae.funereus 

indicated suitable Ae. vigil ax sites were present in the 

area. Evidence suggests these 'breeding sites are relatively 

small. Control, if necessary, should firstly be based on 

elimination of significant · breeding sites, once they have 

been located. 

G. Davis 

K. Hodder 

Officers Conducting Survey 

P. Whelan 

Officer in Charge 
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17/02/81 

PREMISES EXAMINED 
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SEE ATTACHED TOWN 
PLAN DIAGRAM (figure 
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House 70 

House 92 

House 71 

House 54 

Dry dump 

Wet dump 

Mechanics workshop 

Shop I office 

House 1 

Houses 2 - 16 

House 17 

Houses 18 - 21 
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Aedes aegypti SURVEY GOULBURN ISLAND FEBRUARY 1981 

LOCATION OF SOURCE 

I 
I 

I 
i 
I 
I 

i 

NUMBER OF 
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TABLE 1 (cont) 

DATE PREMISES EXAMINED 
- FOR LOCATIONS 
SEE ATTACHED TOWN 
PLAN DIAGRAM 

7/02/81 Houses 56 - 60 
~ 

Houses 72 - 79 

Health Clinic 

Fisheries house 

House 65 

House 96 

School 

Church 

Aedes aegypti SURVEY GOULBURN ISLAND FEBRUARY 1981 

LOCATION OF SOURCE 

I 

NUMBER OF NUMBER OF 
CONTAINERS CONTAINERS 
WITH WATER WITH LARVAE 

U) 
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U) 

C 
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~ 
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~ 
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I all 0 

1 I 1 
I 

5 I 
2 

I 
0 

I 
0 I 

4 I 0 

0 

Community water storages 3 0 

i 
I 
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i I I 

SPECIES INCIDENCE 
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I 
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TABLE 2 
Aedes aegypti SURVEY GOULBURN ISLAND FEBRUARY 1981 

NATURE OF SOURCE 

Premises Examined 

Works depot 

Unused dairy 

House 70 

House 92 
House 71 

House 54 
·(Dunbar's) 

Dry dump 

Wet Dump 
Mechanics Workshop 

Shop/Office 

House 1 

House 17 
Health Clinic 

Containers with water 
Number Type 

Species of larvae 

1 
2 
2 

1 
1 

1 
1 
1 
3 
1 
3 
2 
2 
1 
3 
2 
2 
1 
1 
1 
1 
3 

1 
1 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 

cement former 
paint tins 
steel buckets ex 
tractor 

drinking trough 
sump for yard 
washings 

sea-shell 

Cx.annulirostris 

derelict washing machine 
4 gall tin 
saucepans 
pot plant 
vehicle tyres 
metal buckets 
metal I billies' 
sea-shell 
saucepans 
sea-shells 
buckets with cuttings 
metal baking dish 
4 gall. drum 
watering can 
plastic bottle 
vehicle tyres 

paint tin 
·refrigerator 

vehicle battery 
vehicle body 

refrigerator 
vehicle body 
bore of dismantled 
engine 
saucepan 
tractor tyre 

cement mixer bowl 
paint tin 
sea-shell 
plastic bowl 
metal bucket 
metal bucket 
tree hole in mango 

Ae notoscriptus 

Ae.katherinensis 

Ae.tremulus (3), . 
Tr.pun~tolateralis 
Tr .punctolateralis 
Ae.tremulus, 
Ae.notoscriptus, 
Tr.punctolateralis 
Ae.tremulus 
Cx.annulirostris, 
Ae.notoscriptus 

Ae.tremulus 

An. hilli 
Ae.notoscriptus 

(3) 
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TABLE 2 (cont) 

Aedes aegypti SURVEY GOULBURN ISLAND FEBRUARY 1981 

NATURE OF SOURCE 

Premises Examined 

Fisheries house 

School 

Community water 
storages 

Containers with Water 
Number Type 

1 
1 
1 
1 
1 
1 

3 

1 

1 

1 

plastic bowl 
wheel barrow 
car body 
2 gall. tin 
saucepan 
rainwater tank, 
unscreened 
rainwater tanks, 
screened 

ground level tank, 
screened 
ground level tank, 
ill fitting covering 
above ground tank, 
covered 

Species of larvae 

Ae.notoscriptus 

Cx.quinquefasciatus 

(x): number of times spec i es r e corded 

TOTALS 

Number premises examined 52 
Number containers with water 64 
Number containers with mosquito breeding 17 
Number premises with mosquito breeding 7 
Number species represented 7 



TABLE 3 

SITE 
NO. 

2. 

4. 

1. 

6. 

7. 

5. 

3. 

.. ' . 

VECTOR MOSQUITO SURVEY GOULBURN ISLAND FEBRUARY 1981 

CO 2 TRAP (1 6V/3W TRAP) COLLECTIONS 

. a .. 

Number of female mosquitoes caught in one trap in one night 

TRAP LOCATION DATE SPECIES COLLECTED 

~ ~ ~ ~ ~ ~ ~ ~ ~ 5' (1) (1) (1) (1) (1) (1) (1) ::::s ::::s 

<: rt tQ ::::s ;;,;-' rh PJ s ~ rh 1--'· ri s:: 0 0 s:: I-' (1) 1--'· PJ LQ (1) ri rt 0 ::::s rt ri I-' ri 1--'· 8 tQ 0 ~ (1) (1) PJ I-' PJ 
I-' s:: s:: Ul 1--'· ri ri s:: 1--'· s:: PJ I-' ri 0 (1) ::::s ;;,;-' rt X s::: (1) ri s:: PJ (1) 1--'· 

Ul s:: 1--'· Ul ::::s ::::s 
C/l tQ Ul C/l 

rt f-'· 
s:: Ul 
C/l 

Small area of .dense timber on north 17/2/81 2 4 1 side of community 

Amongst melaleuca trees, margin of 17/2/81 10 1 3 2 1 2 3 lagoon north of community (see map) 

In cornrnuni!Y, rear yard of House 17/2/81 4 8 
Number 54 

6V/3W LIGHT-TRAP 

Adjacent to creek line north of 17/2/81 10 1 2 1 1 community, at road crossing 

Fresh water swamp east end of airstrip 18/2/81 16 

Margin of swamp, north of community 18/2/81 25 12 1 41 in dense vegetation adjacent to pan 
shed (see map) 

Boundary of school area adjacent 18/2/81 2 2 to flooded grassy area , 

I 
I 

~ 

I 

() () () () 
X X X X 

-Ul ..0 tJ' PJ 0 1--'· s:: 1--'· ::::s . ..J rt 1--'· rt ::::s 
1--'· ::::s PJ s:: 
(1) ..0 (1) I-' ~ 
::::s s::: ::::s f-'· 

~ ' 

Ul (1) f-'· ri 
rh 0 0 
PJ ri C/l 
C/l ~ rt 
0 ~ ri 
f-'· ::::s f-'· 
PJ 0 Ul 
rt ~ 
s::: s:: 
C/l C/l 

17 7i 3 

I 
76 23, I) 

I 
I 

5 41 :2 
i 
i 

i 
i 
I 

I 
2013~ 

I 
1 1 9 1· 

30 2 34 i4 

4 1 2 2 I 
~ 
6 

I , ......... 



TABLE 4 

SITE 
NO. 

4. 

2. 

3. 

5. 

VECTOR MOSQUITO SURVEY GOULBURN ISLAND FEBRUARY 1981 

MAN-BITING . COLLECTIONS 

• 

Number of female mosquitoes caught by 2 collectors in the time given 

LOCATION DATE THIE SPECIES COLLECTED 
(HOURS) 

::t:=i ::t:=i ::t:=i ::t:=i ::t:=i n 
(D (D (D ~ ~ X 

<: ~ Hi ::r' Hi Ul 
I-'· 0 c I-'· Ill I-'· 

LQ rt ~ I-' ri rt 
I-'· 0 (D I-' Ill I-'· 
I-' Ul ri I-'· c (D 

Ill () (D rt ~ 
X ri c I-'· Ul 

I-'· Ul 
IU 
rt c 
Ul 

Amongst melaleuca trees, margin of 16/2/81 1936-1946 16 17 1 6 19 lagoon north of community (see map ) 

Small area of dense timber Ol\ north 16/2/81 2005-2015 5 1 1 9 side of community 

Boundary of school grounds 
to floo4ed grassy area 

adjacent 17/2/81 1938-1948 2 

Margin of dense vegetation at swamp 17/2/81 1958-2008 15 12 2 north of community, adjacent to pan -shed (see map) 

1 

n n 

-\ X X 

tJ' Ill 0 
I-'· ~ -\ ! rt ~ 
Ill c l:> ! (D I-' Ir , ~ I-'· 
I-'· ri cf\ '. 0 0 
ri Ul 
::r' rt 
~ ri 
~ I-'· 

I () Ul 
::r' I c 
Ul 

52 I II 

11 1.1 

2 29 133 
20 4-q 



TABLE 5 

VECTOR MOSQUITO SURVEY GOULBURN ISLAND FEBRUARY 1981 

LARVAL COLLECTIONS 

DATE LOCATION BREEDING SITE SPECIES COLLECTED 

17/02/81 Margin of swamp Brackish water 
1. 0 km north of (10. 3mS) in 
community small depression, 

sunlit, couch 
grass, no 
predators Cx. sitiens 

17/02/81 Swamp area Small lagoon 
1. 0 km north between old dune 
of community ridges brackish 

(7.SmS) semi-
shaded (trees) 
grass and debris 
at edge, predators 
(water beetles, An. hilli 

~ dragonfly larvae) Cx. annulirostris 

18/02/81 Small effluent Sunlit, shallow 
pond near water at margin 
school with thick grass 

and organic debris, 
predators (water 
beetles, dragonfly 
larvae) Cx. annulirostris 

' 
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MEDICAL ENTOMOLOGY 
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