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BI TI NG INSECT SURVEY - "CRAB CLAW ISLAND" - NOVEMBER, 1 987. 

1. 0 Introduction 

"Crab Claw Island" is a coastal freehold area in Bynoe 

Harbour which was formerly part of Finnis River Station. 

A tourist resort and airstrip was constructed on the 

island in 1987. A proposal has been submitted to the 

Department of Lands and Housing to subdivide the bulk of 

the island into a maximum of 100 freehold blocks of 850 

sq. m. minimum size, to be marketed for weekender use. 

Comments on potential mosquito and biting midge problems 

on the island have previously been submitted to the 

Department of Lands and Housing. A preliminary 

environmental report for the subdivision has now been 

submitted to the Department of Health and Community 

Services for comment. This report presents the results 

of a brief biting insect survey to assess the current 

and potential mosquito problems in order to evaluate the 

preliminary environmental report. 
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Method of survey 

2. 1 Ground Inspection 

A ground survey was carried out on the 18th November 

1987 around the coastal fringe of the island to assess 

actual or potential mosquito breeding areas. Potential 

breeding sites were evaluated by an examination of the 

vegetation distribution in conjunction with topographic 

information. 

larvae using a 

water samples 

conductivity. 

Actual breeding sites were sampled for 

standard dipper at likely points, and 

were taken for an analysis of specific 

Larvae were preserved in 70% alcohol or 

reared to adults. No search was carried out for biting 

midge breeding areas because of the lack of available 

information o n specific breeding sites for coastal 

biting midge pests in the Northern Territory. The 

important 

1 . 

ground features are labelled A to Fon Figure 

2. 2 Adult Collections 

Specially modified CDC dry ice baited light traps 

were set at 9 selected sites around the island to 

determine the species and relative abundance of 

biting insects. The traps were set just prior to 

sunset and collected before 8.00 am. All insects 

collected were identified to species level in the 

,., 
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Medical Sntomology l aboratory, excent for t he 

Culicoides collections which were randomiy subsampled 

and approximately 50 

species level. 

i ndividuals were identified to 

A biting collection was carried out between 7 . 30 p m 

and 8 . 30 pm in the o pen a ir restuarant area of the 

tourist resort . The a dult c ollection sites are 

indicated in Figure 1. 

3. 0 Results and Discussion 

3 . 1 Actual mosquito breedina sites 

The results of the ground inspection for mosquito 

larvae are presented in Table 1. Mosquito larvae 

were only found in the 

Fig. 1 ) 

vicinity of Trap site 2 (see 

There ;.,as very little surface water on the island, 

although there was evidence of rain during the 

preceeding week. The main breeding site was in the 

bed of a former mangrove creek which had been blocked 

from the sea by bulldozing a dune sand barrier across 

the mouth near Site 2. Water was restricted to the 

bed of the creek and extended back into the 

mangrove area for approximately 40 met res. 

dead 

It was 

evident, from water marks on the dead mangroves, that 
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this area was broadly flooded b y brackish water f or a 

considerable ti me i n t he p ast, probably 1n :: he 

preceeding wet season, and had subsequently dried up. 

The specific conductivity reading of 37. 7 mS/cm 

indicates t hat t he water in the breeding s ite i s 

saline, but less 

50mS/ cm). This 

than 

breeding 

seawater 

area has 

( approximatel y 

probably been 

flooded by recent rain and freshwater runoff. The 

moderate salt levels have probably been caused by the 

redissolving of salt from previous tidal i nfluence , 

and the concentration of t he r esulting brackish water 

by evaporation . 

The leaf drop from the now ..:. ead mangroves and 

probable fluctuating and steadily increasing salinity 

of water over the last dry season would have made 

this area a source of Anopheles farauti, Culex 

sitiens, Aedes alternans. Aedes v igilax and Anopheles 

hi l li mosquitoes. The p resence of an~ vigilax 

larvae i ndicates that this site was probably a source 

of very high numbers of~ vigilax a few days after 

the recent rain. The water level has now stabilized 

and is slowly retreating, making the area suitable as 

a major 

additional 

breeding site for Cx si ti ens. 

rain or tidal influence, this site 

With 

would 

produce large numbers of any of the above species . 

1 



,. 

D00v, \ 

5 

The small cut off pool at t he mouth of the creek a t 

Site 2 is the result of recent rainfall and localizea 

on a tidally i nfluenced depression. The runoff 

isolated pool has been caused by bulldozer 

disturbance. This pool is at a higher elevation than 

the present water in the creekline , but was probabl y 

The low flooded last wet season by brackish water. 

salinity reading indicates that t his to moderate 

isolated pool could become a breeding site for the 

brackish water malaria vector, Anopheles f arauti. 

This g eneral area c ould be rectified by minor 

earthworks to remove any artificial depressions , and 

the i nstallation of a tidal flap valve in the sand 

wall to drain the impounded water to the sea at low 

ti de. The proximity of this breeding site to the 

resort, and the certainty that this site would breed 

very high 

mosquitoes 

essential. 

numbers of both pest and disease vector 

makes the rectification of this site 

If the area is to be used for freshwater 

catchment or storage, all dead mangroves would have 

to be removed to facilitate surface wave action, and 

the water storage area would need to be formalized 

into a deep Cat least 2.5m below maximum flooded 

level), steep sided (1: 2 minimum slope> dam. The 

water storage structure would need an outlet 

capable of 

impoundment 

completely draining the 

to the sea at low tide. 

water 

This 

valve 

in the 

latter 
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requirement would ensure that r esidual salt could be 

removed from the 1mpoundment to make the storage area 

unsuitable for the salt and brackish water breeding 

mosquitoes which constitute some of the major h uman 

disease vectors. 

The only o ther surface water, apart from s tored 

3. 2 

brackish bore water , was a large stainless steel 

kitchen receptacle filled with rainwater. It 

contained no mosquito larvae, but this and any other 

discarded containers could 

breeding sites. 

become important mosquito 

Adult Mosquito Collections 

The results of the adult mosquito collections are 

presented in Tables 2 and 3. 

Aedes vigilax 

This species is an important pest species and the 

numbers present 

the "island". 

vigilax 

represents 

in 

a 

indicate a serious pest problem on 

In general, numbers over 100 

a CO2 baited carbon dioxide 

Aedes 

rap 

particularly noticable pest pro n _m. 

The highest numbers tend to be on the eastern e , 

but they are in reasonable numbers all over . e 

island. The small numbers of Aedes vigilax in • e 
" 
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biting c ollection is not an indication of a small 

pest problem from this species, as it does not bite 

as readily later in the night or in well lit areas at 

night. This species is a vector of the human disease 

epidemic polyarthritis. Notes on the biology of this 

species as shown in Appendix I. 

The present numbers are the result of either a spring 

tide or rain flooding their breeding sites. The 

likely breeding sites on the island are associated 

with relatively recent earth works, or in the natural 

tidally influenced depressions reached only by the 

spring tides. The exact breeding sites could only be 

located by inspecting the likely sites 

<A,B, C, D,E,F,G) 2-3 days after spring tides or heavy 

rain. All of these sites should be inspected, and if 

tidal or brackish water is impounded for more than 3 

days, they should be drained. 

Aedes funereus 

The numbers of this species were only small, but its 

presence indicates that there are 

breeding areas, and they could be 

some suitable 

much more of a 

problem in the wet season. This species is usually 

their restricted to dense forested areas near 

breeding sites and usually breed in brackish to salt 

water in or close to the Aedes vigilax breeding 

.-... -. 
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sites. Rectification of the Aedes 

would probably rectify the 

species. 

Aedes alternans 

breeding 

'l i g11 a X sites 

sites of this 

This species has predaceous larvae, and would breed 

in the above breeding sites, associated '"1ith Aedes 

vigilax or 

people, it does 

Aedes 

not 

funereus. 

reach high 

constitute a pest problem. 

Aedes species No 7 6 

This is not an important pest 

mosquito. 

Aedes daliensis 

Although it bites 

enough numbers to 

or disease vector 

The collections indicate that this species is only in 

any number near the causeway and resort area. It is 

probably breeding in the tidal or rain influenced 

crab holes in the dammed mangrove creek area. This 

species only bites people in the vicinity of its 

breeding site. It is unlikely that this species will 

be more than a minor irritation on the island, and 

development of the island is unlikely to lead to 

increased numbers than at present. 
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Aedes notoscriptus 

This species breeds in rain filled tree holes or 

artificial containers. The highest numbers were 

recorded from an area with no artificial containers 

so it is probably breeding in natural tree holes 

rain. It is not likely to be a filled by recent 

problem except if 

water tanks are not 

artificial containers and rain 

either correctly disposed of or 

screened. 

Aedes alboscutellatus 

This species breeds 

depressions and is not 

in this situation. 

Anopheles hilli 

in temporary rain filled 

likely to reach pest numbers 

Larvae of this species were recorded from the dammed 

mangrove area near the resort. The low numbers 

recorded in the CO2 trap indicate that the present 

breeding sites have 

breeding. This 

only just become suitable for 

species is likely to breed in 

relatively high numbers in any artificially impounded 

brackish or sea water. It is a potential vector of 

malaria and can reach pest numbers with favourable 
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breeding sites. Any potential breeding sites such as 

the brackish water i mpoundme nt in the dead mangrove 

area would need to be rectified before development. 

Anopheles farauti 

The presence of this species at this time of the y ear 

indicates that this species would be much more 

numerous at other ti mes. It usually breeds in 

brackish water ground pools, reaching a peak in 

numbers from May to July. It could breed in both the 

naturalMelaleuca seepage zones or tidally influenced 

depressions or i mpoundments. This is the most 

dangerous ~otential malaria vector in the Northern 

Territory and appreciable numbers of this species 

near a resort that could cater to recent overseas 

arrivals would be of concern. 

This species would breed in an artificial impoundment 

of brackish water or impeded drainage in the upper 

tidal area. They could also breed in any pooling 

that occurs in the Melaleuca seepage zone. It is 

particularly important that the drainage patterns in 

the Melaleuca zone are not disturbed. Any potential 

breeding places for this species should be rectified. 

Culex sitiens 
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This species is not r ecognized as a vector of human 

disease in Australia. although i t can cause 

appreciable pest problems. The relatively low 

3. 3 

numbers in the trap, when compared with t he large 

number of larvae found at Site 1 \ indicates that the 

current breeding at Site is only a recent 

occurrence after flooding by rain. 

Culex annulirostris 

This species normally breeds i n fresh water and in 

the c urrent situation is only likely t o breed i n 

appreciable numbers in an artificial i mpoundment of 

rain water with relatively low salinity levels (below 

10% seawater> . Additional and prolific breeding 

sites could be created if there is interference with 

the free draining nature of mangrove creeks or 

Melaleuca drainage lines. It is important not to 

create breeding sites for this species , as it is a · 

major vector of a number of human diseases including 

Australian encephalitis and epidemic polyarthritis. 

Biting midge collections 

The results of the biting midge collections are shown 

in Table 4. 

import ant pest. 

Appendix II. 

A summary of the biology of the most 

Culicoides ornatus, is included as 
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Culicoides hew1tti 

This species is a human pest. but is usually 

restricted to within 1km of the brackish water areas 

associated with mangroves and fresh water inputs so 

tidal areas. It was in highest numbers near the 

artificial impoundment of brackish water at Site 

and the salt flat area near Site 6 which received 

rain water runoff. Minor pest problems will be 

evident in these areas. but there are likely to be 

only minor pest problems from this species over the 

remainder of the island. 

Culicoides o rnatus 

This species breeds in the neap tide zone of the 

mangroves. The breeding sites of this species are 

not known with any certainty in the Northern 

Territory, although it is thought they are associated 

with small crab holes in mud at the neap tide zone in 

Rhi2ophora 

The highest 

the island 

and Aegiceras species of mangroves. 

numbers were recorded in the centre of 

( Site 8), indicating the long dispersal 

characteristics of this species. 

of over 100 Culicoides ornatus 

likely to cause a public pest 

Any CO2 trap catch 

per trap 

problem. 

night is 

The numbers 

recorded here indicates that a moderate to severe 

pest problem from this species will be present at 
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dusk and dawn over most of the island. There is no 

known effective treatment to eliminate the breeding 

sites of this species, short of destroying the 

mangrove zone. 

potential pest 

People 

nature 

will 

of 

need to be aware of the 

this species and take 

appropriate personal protection. 

Potential man made mosquito breeding sites 

There were a number of sites on the island that have 

been disturbed by earthmoving machinery and would be 

mosquito breeding areas at other times of the year. 

4. 1 Salt and brackish water breeding sites 

Previous earthworks at sites A, B, C, D and E C Figure 

1 ) have created mosquito breeding sites by 

with natural drainage patterns. interfering 

Earthmoving equipment has moved sand across tidal 

drainage lines to prevent or 

and blocked the wet season 

these areas. These 

restrict tidal entry, 

fresh water 

structures 

drainage 

will pond through 

tidal, 

suitable 

brackish or 

mosquito 

fresh water 

breeding sites 

and will create 

for a range of 

important pest and vector mosquitoes. 

Previously, very little mosquito breeding would have 

occurred in the upper tidal reaches of these tidal 
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drainage lines. because tidal and f~esh water would 

have drained back to the s ea at low tide. It is not 

known why these structures were made. If they 3.re 

essential for t he d evelopment t he island, t hey 

will need to be reconstructed to allow any retained 

tidal or fresh water to either drain 3. way or be 

correctly 

breeding. 

stored so that is does not cause mosquito 

Drainage could be achieved by a tide flap 

valve equipped pipe through the retaining walls, at 

the natural ground surface. Internal drainage 

provisions may be necessary upstream of the retaining 

wall if the upstream area is not free draining. The 

retention time of water behind the wall should not be 

more than 3 days to prevent mosquito breeding. 

rather 

If 

the dam is intended to retain water than 

prevent tidal inundation, the retained water storage 

area must be steepsided and relatively deep, and in 

an open situation so that sufficient wave action will 

make it unsuitable for mosquito breeding. 

The most prolific of these artificial mosquito 

breeding sites will be the impoundment resulting from 

the earthworks at site A. From the water marks on 

the dead mangroves, it is clear that this was a large 

and relatively deeply flooded brackish water 

impoundment during the wet and early dry season. 

With the lack of wave action in the dead and dying 

mangroves, the large nutrient input from mangrove 

... 
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leaves. and the probable lack of effective insect and 

fish predators, this site would have been a major 

This breeding site for pest and vector mosquitoes. 

area still has the capacity to cause major mosquito 

farauti, problems, and will be a source of Anopheles 

Culex sitiens, Anopheles h illi and Aedes vigilax. 

The disease potential of these species is discussed 

in Apprendix I. If the salinity during the wet 

season flooding is below 10% sea water, and aquatic 

or semi aquatic reeds and algae colonize the area, it 

will b ecome a major b reeding site f or t he very 

important disease vector Culex a nnulirostris. 

The blocking of normal t idal flow at site D will 

cause similar mosquito problems. At present this 

area is used for an open garbage dumping site, and 

the tidal impedence has not been sufficient to kill 

the mangroves. As this area recieves more garbage 

and earth fill, tidal water will be i mpounded, the 

mangroves will die, and the i mpounded, nutrient rich 

water will breed Aedes vigil ax, Culex sitiens 

and Anopheles hi 11 i. A better solution to garbage 

disposal is necessary, and the rectification of this 

site should be carried 

mangroves are killed. 

out i mme di ate 1 y, before the 

The causeway to the resort is unlikely to lead to any 

mosquito breeding on the western side, as this area 
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wi 11 drain to the sea 3. t low ti de. However. 

depending on levels, it is likely that brackish water 

will be impounded on the eastern side. This area 

needs careful levelling, and the installation o f 

drainage either through the causeway, or a 

constructed drain to the l ower area to the east. 

General guidelines for construction practice near 

tidal areas are outlined in Appendix III. 

4. 2 Freshwater breeding sites 

The ~arious Melaleuca seepage and drainage lines 

around the fringe of the ;'i sland" have the potential 

to become mosquito breeding sites. It appears that 

all of these sites previously drained freely to the 

tidal areas, with any surface fresh water relatively 

shallow and only occurring during the wet season. 

Some minor 

localized 

mosquito breeding may have occurred in 

depressions caused by animal or other 

disturbance. If there is any interference with the 

free draining nature of these areas, they will become 

sources of Anopheles bancroftii and 

annulirostris. 

relatively small. 

Such disturbance need only 

Culex 

be 

Slight i mpedence to drainage by 

vehicle tyre marks or grass or silt accumulation 

along a fence line would be sufficient to cause wet 

season problems. Any pits or other depressions and 

uncontrolled vehicle access should be avoided in this 
" 
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zone. 

Apart from theMelaleuca zone. there are artificial 

depressions that could lead to minor mosquito 

breeding. These sites include the mining exploration 

costeans and the gravel pit near the airstrip. At 

present the gravel pit at the airstrip receives storm 

water runoff from the airstrip. The 

lead 

collection of 

to a mosquito such water is not likely to 

problem if the pit is steep sided, relatively deep 

and slopes gradually to one end. Any cut off pools 

that remain as the water 

be eliminated. 

level recedes would need to 

5.0 Likely impact of subdivision on mosquito breeding 

5. 1 Storm water 

The routing of much of the storm water from the 

proposed roads and airstrip is likely to be towards 

the southern end of the island. If this is directed 

towards properly designed water storage dams, there 

will be few new mosquito breeding problems. However, 

if this stormwater is directed onto the mudflat or 

mangroves, new mos qui to breeding sites may be created 

by silt deposition and possible scour depression in 

the tidal area. Any open unlined storm water 

drainage should be directed by a constructed drainage 
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line to a suitable free draining tidal area. Erosion 

prevention 

necessary. 

.structures s hould be c onstructed ·..; here 

Consideration should be given to the possible death 

of the fringingMelaleuca ·vegetation. as stormwater 

drainage may prevent adequate soil water levels for 

their survival. A 

between each block 

number of 

may be a 

small 

better 

mitre drains 

solution to 

dispose of the water, reduce erosion. and ensure the 

survival of theMelaleuca vegetation. 

5. 2 Seotic tanks 

If septic tanks are adequately sealed and vented, 

they will not cause a mosquito problem. At present, 

some of the septic tanks in the resort do not have 

vents, and the use of very brackish water may lead to 

odour problems. The continued use of this brackish 

water in septic tanks may have a detrimental effect 

on the vegetation. It is suggested that an 

investigation be carried out on the probable salinity 

levels in the bores throughout the year and advice 

sought on the effect of the use of this saline wa t er 

on vegetation. 

11 
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Rubbish disposal 

Any garbage and rubbish disposal 

allow rainwater to accumulate. 

pits should not 

Disposal into a 

drainage provisions will lead to gravel pit without 

mosquito problems. Garbage disposal areas will need 

to be found that allow drainage, or drainage 

provisions will need to be constructed in the disused 

gravel pits to prevent the retardation of water. All 

rub bi sh. including old car 

containers will need to be 

burying. 

bodies and artificial 

adequately disposed of by 

All borrow pits should be free draining, unless they 

are formalized into a steep, deep sided hole, exposed 

to wind and wave action and managed so that they do 

not breed mosquitoes. The amount of cover material 

for rubbish disposal should be calculated to 

determine if it can be adequately sourced from the 

island, without creating . additional problems. It is 

doubtful whether sufficient cover material will be 

available for ongoing rubbish disposal. 

Ir additional borrow pits need to be constructed arr 

the island, they must be either free draining or at 

least 

island. 

1. 6km from the limit of development on the 
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Additional aueries o n the PER 

6. 1 Road access to the mainland 

Building materials and o ther p rovisions. including 

freshwater. will need to be brought to the island 1 y 

A road a ccess t o the island will be vehicle. 

required by landowners after subdivision. The road 

lay out in the PER has no provision for such access 

and this aspect needs further attention, particularly 

as present access has disrupted some of the low lying 

areas near t he island. 

7. 0 Conclusion 

There has been no consideration given in the PER to 

potential biting midge and mosquito problems, despite a 

specific request by the Department of Lands to 

problem areas and outline methods of treatment. 

identify 

The PER treatment of the fauna component of the existing 

biophysical environment is extremely superficial, and 

the mention of "occasional mosquitoes and sandflies" is 

misleading. There are biting midge pest problems (often 

erroneously called sandflies> and mosquito problems on 

the island. 

mosquitoes 

preventative 

The existing and potential sources of 

have been outlined and considerable 

and rectification works will be necessary. 
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There are no practical solutions to the biting midge 

problems. It is suggested that potential buyers be made 

aware of these problems. 

Peter Whelan 

Senior Medical Entomologist 

DEPARTMENT OF HEALTH AND COMMUNITY SERVICES 

30th November, 1987 
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APPENDIXES 

I Mosquitoes in the Northern Territory 

II Biting midges or sandflies in Darwin 

III Construction practice n ear tidal areas in the 

Northern Territory 



TABLE 1. BITING INSECT SURVEY - CRAB CLAW ISLAND - NOVEMBER 1987 

HEDICAL ENTOMOLOGY BRANCH - DEPARTMENT OF HEALTH AND COMMUNITY SERVICES 

MOSQUITO LARVAL COLLECTIONS 

SITE LOCATION DESCRIPTION 
<see 

Fig 1). 

2 In blocked mangrove 
Hain creekl ine near 
outlet to sea. 

creek. 
former 

2 Isolat ed pool in disturbed 
area near mouth of former 
tidal creek. 

* denotes pupae present. 

SPECIFIC SPECIES 
CONDUCTIVITY 

mS/cm 

37.7 Cx.sitiens 
Ae.vigilax 

19.3 An.hi 11 i 
Cx.sitiens 

NUMBER OF 
LARVAE 
AV.NO/DIP 

50 * 
1 

2 * 
10 * 



TABLE 2. BITING INSECT SURVEY - CRAB CLAW ISLAND - NOVEMBER 1987 

MEDICAL ENTOMOLOGY BRANCH - OEPARTHENT OF HEALTH ANO COHHUNIT Y SERVICES 

HAN BITING INSECT COLLECTIONS 

SITE LOCATION DESCRIPTION TIHE SPECIES NUHBER/ 
MAN HOUR 

1 Resort, on open verandah 7.30-8.30 pm Ae.vigilax 1 
~ith l i ghts and fan. Ae.daliensis 5 

C.ornatus 5 
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:ABLE 3. BITING INSECT SURVEY - CRAB CLAW ISLAND - NOVENBER, i987 

MEDICAL ENTOMOLOGY BRANCH - N. T. DEPARTNENT OF HEALTH AND CGMNUNITY SERVICES 

Nuaber of femaie 1os·~uitoes collected 1 r, CO2 bai teij tr-aps per· night. 

.3ITE SITE DESCRIPTION An.far·auti Ae.notoscr-i~,tu-~ Cx.annu1 ir·ustris 
~o. An.hilli Ae.species /6 Cx.sitieris 

Ae.alter-nans 
Ae.alboscutellatus Ae.vigilax 

Ae.daiiensis A e . f u n e r· e 1J s TOTALS 

1. Rear of resor·t buiiding n 32 i37 -~: 173 .i.. 

partly c1ear-ed 10f1S00fl t icket 

-~1 On hinging sand dune at 21 203 ·~t 228 i..1 .i.. 

MUth ;j f b 1 oded er-eek. 

..: , In dune vegetation neai' i3 ~'2 ,j 124 
cause1i1ay, overlooking dead 
mangrove area. 

a in tail monsoon forest .i.. 198 201 
vegetation near- bor·e site. 

s. At edge of 1angroves In 1june 2 5 139 4 8 161 
vegetation adjacent ta 
jungle foijj nest. 

o. At SE end of airstrip Hi 3 3 68 "'7 83 ..) 

Acacia r-egenerat ion, 
overlooking 1udf1 at. 

In dry Melaleuca forested -~,i;q 3 266 i . ~Jz 't 

dr·ainage iine fringing the 
thick IIOflSOOrt forest. 

:,; At edge of airstrip in centre "'7 177 2 189 w, I ..; 

of the island, lfl 1onsoon 
forest. 

9, On sand dune aaong dune 41 48 .i.. 4 95 
vegetation, at rear of 
industr-ial building. 

TOTALS 1 3 117 4 
.. , .. , 3 1321 11 8 29 1520 i...~ 

PERCENTAGE OF TOTAL 0.07 Q IY7 0.2 "'7 "'7 0.26 1.45 0.2 86.9 0. 72 0.53 1. 91 100 
IVI i,l 



BITING INSECT SURVEY - CRAB CLAW ISLAND - NOVEMBER, 1987 

MEDICAL ENTONGLOGY BRANCH - N. T. }EPART"ENT GF HEALTH AND CON"UNITY SERVICES 

i, Kear at resort building 
part ly cleared tonsoon t icket 

On fringing sana dune ai 
~auth af blacked cree~. 

ln tall iansaan fore st 
vegetation near bare iiLt, 

~. At edge of 1angroves 1n dune 
ve getation ad jacent ts 
jungle fa~I nest. 

__ At it end of 21rstr:~ · · 

cv erioaking muaflat. 

thi ck ;ansaon forest. 

w. At edge ai airstrip in centre 
of the 1s :ana, 1n ;onsaon 
io rest. 

TOTALS 

On sand dune a;ong dune 
vegetation, at rear of 
industrial building. 

;ERCENTAGE CF TOTAL 

Number of female Cu!ic oides ca l! ecteD in CO2 baited trap per night. 

~. austraPalPalis 
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DEPARTMENT OF HEALTH 
AND COMMUNITY SERVICES 

r1v1...."''< 

BITING MIDGES OR SAND FLIES IN DARWIN 

FOR MORE INFORMATION: 
CONTACT: DEPARTMENT OF HEALTH AND COMMUNITY SERVICES 

MEDICAL ENTOMOLOGY SECTION 
G.P.O. BOX 1701 
DARWIN NT 5794 

TELEPHONE : 20 8333 
Peter Whelan 
Senior Medical Entomologist 
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DEPARTMENT OP HEALTH 
AND COMMUNITY SERVICES 

·coNSTRUCTION PRACTICE NEAR 

----

TIDAL AREAS IN THE NORTHERN TERRITORY 

FOR MORE INFOR.Ml\TION: 
CONTACT DEPARTMENT OF HEAL TH AND COM.MU~HTY SERVICES 

MEDICAL ENTOMOLOGY SECTION 
G.P. O. BOX 1701 
DARWIN NT 5 794 

TELEPHONE : 20 8333 
Peter \Jhelan 
Senior Medical Entomologist 
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