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BITING INSECTS IN THE PROPOSED NEWTOWN (WEDDELL) 
DEVELOPMENT, DARWIN 

1. Introduction 

Biting insects may have a major influence on the 
viability of residential and other developments 
through their obvious effect on the quality of life, 
in limiting outdoor activities, and because of the 
diseases they transmit. The importance of these pests 
in determining the attractiveness of an area can be 
gauged by their effect on land values - which have 
increased four-fold in some instances, when the biting 
insect problem has been removed C Reye, 1981). 

The worst effects of biting insects can frequently be 
mitigated by appropriate steps in the planning stage. 
Attention to sound construction practices can further 
ensure there is no increase in breeding areas, and no 
need for costly rectification procedures. 

There are many examples of development in the Darwin 
region that have led to enormous populations of a 
range of mosquito species, severely affecting 
residents in nearby areas and requiring costly 
rectification. The siting of the Leanyer Sewerage 
Treatment Works and associated embankments resulted in 
severe disruption of mangrove drainage patterns. Thus 
a mud flat was transformed into a dense brackish water 
reed swamp. In another case, a stormwater drain in 
Tiwi transformed a seasonal drainage line into a 
permanently flowing creek, which caused ecological 
changes at the salt water interface and resulted in 
the creation of a range of mosquito breeding habitats 
and a serious mosquito pest problem. 

In contrast, the Palmerston development plans 
incorporated various features designed to minimise the 
effect of biting insects already present and avoid the 
creation of new pest breeding areas. 

To aid planners in their design of the proposed 
Newtown development, the Medical Entomology Branch of 
the Department of Health and Community Services has 
made collections of biting midges and mosquitoes from 
March 1984 to April 1985 in and around the proposed 
development area between the Elizabeth and Blackmore 
Rivers, south-west of Palmerston. Additional surveys 
of biting midge breeding areas were made in late 1987. 

This report analyses the results and suggests methods 
of minimising the adverse effects of the biting 
insects present in the proposed development area, and 
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outlines some construction guidelines 
exacerbating the problem. 

2. The Biting Midge 

2. 1 Biology 

to avoid 

Biting midges are small blood-sucking flies commonly, 
but inaccurately, known as 'sandflies'. In the 
coastal areas of the N. T. the biting midges of the 
family Ceratopogonidae cause the major biting midge 
problems. The most common members of this family that 
bite man are Culicoides immaculatus found near 
sandy foreshores ( not a pest in the Newtown area), and 
L ornatus which breeds in the neap tide zone and 
may occur in very large numbers in parts of Newtown. 

L ornatus are about 1 mm long, and thus visible to 
the naked eye. They pose problems due to their 
extremely annoying and painful bites, and to the 
discomforting after-effects of these bites. In 
tropical areas where evening outdoor recreation is an 
important aspect of the quality of life, these insects 
can impose serious restrictions on such activities. 

It breeds in the muddy shore-line, where there is 
shelter from wave-action. It is usually associated 
with the mangrove species, Aegiceras corniculatum 
and Rhysophora stylosa The eggs are laid in the 
neap tide zone. The larvae are small worm-like 
creatures confined to the mud in this zone. They take 
six weeks to develop to the relatively inactive 
air-breathing pupa. This stage lasts several days. 
The adults emerge about the time of the neap tides. 

The adult female bites mainly during the period of 
sunrise and sunset (crepuscular), but may continue to 
bite throughout the day and night. They rarely 
fly in windy conditions. Appendix 2 contains a 
summary of the biology of Newtown biting midges. 

2. 2 Biting Midges in Newtown 

Biting midges were trapped using EVS carbon dioxide 
baited light traps. Collections were timed to catch 
maximum numbers of biting midges (ie traps were run 
shortly after neap tides). The location of the traps 
are shown on Map 1. Results are shown in Tables 1 and 
2. Traps 5,7,8,9,10,14,and 15 all caught low numbers 
of L ornatus indicating the southern and 
south-eastern ends of the area have acceptable numbers 
of the pest. 
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However the areas of Newtown that abut Elizabeth River 
or are within 2km of Blackmore or Elizabeth Rivers 
have considerable numbers of the pest, as indicated by 
catches from traps 1, 1 A, 2, 12, 13 and 16. These 
regularly produced > 1 000/ trap night. Traps 3, 4, and 
11 also collected pest levels of~ ornatus 

Of the other biting midge species collected, ~ 
marksi ~ pallidothorax and~ hewitti were 
the only ones to occur in high numbers. The first two 
rarely bite man. ~ hewitti which was abundant 
in traps on the Blackmore River side of Newtown, may 
present a problem, but only where~ ornatus is 
also present, and the same buffer zone and wind belt 
control methods apply for both. 

The high trap catches of~ ornatus in and around 
Newtown -are greater than those from traps in the worst 
part of Stuart Park and The Narrows, from where 
complaints are regularly received. However, areas of 
Palmerston have similar or greater numbers of biting 
midges than Newtown. 

~ ornatus is a competent flier and can be 
collected many kilometres from its breeding area (eg 
site 11, 3km from any mangroves, had appreciable 
numbers of this species, reaching up to 530 in one 
trap night). Liehne (1985) studied biting midge 
dispersal through a range of conditions at Palmerston 
and found that highest numbers were usually collected 
in the kilometre nearest the mangroves, and that a 
decrease occurred somewhere between 1 and 1. 5 
kilometres, depending on local conditions. 

A transect of traps was operated in Newtown to study 
the dispersal characteristics in the local conditions 
C Map 1, Table 4). The traps were placed 500m apart, 
from the mangrove edge, up a slight ridge, through 
open forest, to a distance of 2. 5km. No other 
mangrove area was likely to affect the biting midge 

. population size . The forest was typical of the 
Newtown district, and the number of biting midges 
trapped at the mangrove edge of the same order of 
magnitude as along the Elizabeth River. Wind, 
rainfall and temperature were all not likely to 
inhibit flight over the trapping period. 

Numbers trapped fluctuated greatly, both temporally 
and spatially. There was a general increase after the 
neap ti de, and a slight decrease in the days after it. 
This is consistent with neap tide · emergence and 
subsequent minor daily mortality. More than 85% of 
biting midges were trapped in the first 1. 5km, with 
the maximum number trapped at the 1. 0km mark. However, 
more than a 1000/trap night were collected 5 days 
after the neap 2 km from the mangroves. 

This is similar to the results obtained by Liehne, and 
confirm that a minimum buffer of 1. 5km is needed, and 
that occasionally pest levels will still occur in the 
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area beyond the buf'fer. Notably, a trap in the 
mangrove side of the residential area of Palmerston, 
2. 1 km from the mangroves, run over the '-same four 
nights as the Newtown transect traps, collected from 
16 to 975/tray night (the level at the .mangrove edge 
was higher than anywhere in Newtown). 

To confirm that biting midges are breeding in the neap 
tide zones of the Elizabeth River, adult and larval 
surveys were conducted in late 1987. Larvae were 
collected from the neap tide zones of all sample sites 
(Table 3). The neap tide zone is approximately 
equivalent to the area dominated by the mangrove 
species Rhizophora stylosa This mangrove species 
is present in extensive stands approximately a 
kilometre up Bennetts Creek and most of Creeks 1 & 2 
in Newtown C Map 1). Trap sites 1 and 1 A, near Creek 
1, trapped up to 1000 L ornatus per trap night. 

Due to access limitations, no adult traps were set in 
the areas of Creek 2 and Bennetts Creek in the 
year-long monitoring program. However, adult traps 
operated along the river system in October, 1987 
indicate the comparitive ~ ornatus populations at 
the upper reaches of the river are at least as high as 
those near trap sites 1 and 1A (Map 2). As the 
breeding areas are extensive for this pest, it can be 
expected that anyone living within 1 - 2 kilometres of 
the Elizabeth River in the Newtown area will be 
exposed to significant pest levels of biting midges. 

2. 3 Biting Midge Control 

The breeding areas are too extensive for insecticidal 
control to be practical or cost-effective. Similarly, 
selective removal of the breeding areas would be 
enormously expensive and ecologically disruptive. 
Buffer zones have been used in other Top End 
localities, and may be effective here. 

As L ornatus has a pest range of 1. 5 km it is 
necessary to have a buffer of at least this distance. 
However, much of the proposed Newtown district is 
within 1. 5km of biting midge breeding areas. If the 
mangrove arms (ie the tributaries of both Elizabeth 
and Balckmore Rivers) are engineered out a 1. 5km 
buffer zone would be as marked on Map 1. 

A second option is to install a wind belt. This is a 
belt of land, at least 500m wide, between the 
mangroves and the development. This strip must be 
kept free of any vegetation build-up, in the manner of 
a fire-break, for the life of the development. 
Evidence suggests biting midges avoid areas of low 
humidity or high wind and thus few would be expected 
to cross such a barrier. 

A possible wind belt is shown on Map 1. The belt is 
measured from the current biting midge breeding areas 
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along the Elizabeth River, and from the western 
boundary on the Blackmore River side of Newtown. The 
extremities of Creeks 1 and 2 and Bennetts Creek have 
been left in the belt as they are expected to have 
only small neap tide areas. The effective biting 
midge breeding area at these tips should be further 
reduced by the increased freshwater input from the 
developed suburbs. Naturally, if the mangrove arms 
are engineered out the wind belt can be moved closer 
to the mangroves. 

It is emphasised that experimental work is needed to 
confirm the effectiveness of the wind belt. Trials by 
Liehne C 1985) have shown that up to an 80% reduction 
in biting midge numbers may occur. By combining the 
wind belt and buffer zone concepts a number of 
variations are possible <Figure 1). The comparitive 
effectiveness of each of these methods will vary 
according to local circumstances. This would need to 
be investigated before any buffer zone/wind belt mix 
was to be used. 

~ ornatus is mainly active at crepuscular hours 
C dawn and dusk), and thus industrial areas could be 
sited closer to the midge breeding areas than 
residential areas. However, some diurnal biting can 
be expected to occur. 

The extensive area required for an effective buffer 
zone, with no infilling of mangrove arms, will leave 
little land suitable for urban development. A managed 
buffer zone, with or without wind belt, with infilling 
of mangrove arms, is likely to be very expensive to 
install and maintain. The option of no biting midge 
control will ~lso be very expensive in terms of the 
lowered value of the land. 

A dam has been mooted for the Elizabeth River. A 
fresh or saltwater dam would destroy the mangroves and 
the ~ ornatus breeding areas above the dam site. 
A dam and its associated urban development could also 
remove many of the mosquito breeding areas. This can 
only be effective, however, if the sides of the dam 
are steep, to prevent vegetation becoming established 
on the edges, and the mangroves are killed and removed 
rather than allowed to die. If they are left to die 
the dead leaves and trunks will lead to nutrient rich, 
wave protected areas which will allow substantial 
mosquito breeding. The same applies for any proposed 
dam on Blackmore River, or any engineering works on 
the mangrove creeks. 

3. Mosquitoes 

3. 1 Mos qui to Breeding in Newtown 

Mosquito breeding in the area is not large and 
probably limited to cut-off pools along the creek 
lines, temporary pools in depressions in the general 
terrain, and brackish water breeding sites at the 
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freshwater/saltwater interface. 

The most abundant species were ·· Culex 
annulirostris the common banded mosquito, and 
Coquillettidia xanthogaster the golden mosquito 
(Tables 5 and 6). The first is the major Australian 
arbovirus disease (including epidemic polyarthritis 
and Australian encephalitis) vector, and the second a 
major nuisance .species C ie it bites man but is not 
known as a disease vector). 

Cx annulirostris breeds in grassy areas after 
rain, in freshwater swamp edges, in storm drains and 
sewage pond edges. Catches of 100/trap night are 
considered the equivalent of 1 mosquito bite/ minute, 
a level considered beyond the comfort level of most 
people. This level was reached at a number of sites 
from May . to September, but the maximum catch was only 
179/trap night (site 4, May) . It was common 
throughout the Newtown area, but not in very large 
numbers at any particular site. Although no specific 
control procedures need be implemented for the current 
breeding sites, this spe~ies is the one most likely to 
breed in artificially created or altered breeding 
sites. 

~ xanthogaster was more common, reaching 540/trap 
night C site 3, June) . This species breeds in 
permanent and semi-permanent swamps and waterholes and 
is closely associated with aquatic vegetation ,such as 
Eleocharis and Typha reeds. It is abundant from 
May to August. It was also ubiquitous throughout 
Newtown, but no site produced continuously large 
numbers, suggesting conditions were only sporadically 
suitable for large-scale breeding. This species will 
probably become less common following development if 
the basic guidelines are followed. 

Eight Anopheles species were collected in the area, 
including the primary Australian malaria vector, An 
farauti s. 1. This species was only present in low 
densities in the Newtown district, but is capable of 
exploiting any new brackish or freshwater breeding 
areas. It was most common along the upper reaches of 
the Elizabeth River (site 7), along the old railway 
line (site 8), and at the gauging station on the 
Blackmore Riv~r (site 13). 

An bancroftii An annulipes s . 1. and An 
meraukensis were also most abundant at site 7. These 
are all freshwater apecies, and it is probable that 
the An farauti species trapped was An farauti 
No. 3, rather than the more widely occurring An 
farauti No. 1, which is usually found in brackish 
water breeding sites. An meraukensis was also 
quite common near Berry Springs (sites 14 and 15), 
along the old railway line C site 8), near the quarry 
C site 1 0) and on Bennetts Creek C site 5). 

00 5'2.. 
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However, one species, An novaguinensis occurred 
at very high levels at sites 9 {the old railway line), 
1 O < near the quarry) and 11 < along the main ridge 
line). The highest number trapped was 440/trap night 
at site 10 in March. It breeds in freshwater seepage 
and is an unknown quantity in respect of malaria 
trans mission. 

3. 2 Mosquito Control 

Mosquito control can be achieved in a number of ways: 
filling of breeding areas, drainage of breeding areas, 
destruction of adult harbouring areas, management of 
water retention areas, or through use of insecticides 
< Whelan 1984). 

Filling permanently removes mosquito breeding sites if 
done correctly. Sand or earth can be used to fill 
many small depressions which hold water eg sand or 
gravel borrow pits, depressions resulting from uneven 
land clearing, uneven settling, sanitary land fills, 
or water scouring. Attention to the final slope is 
most important. 

Natural fills can be facilitated by redirecting silt 
laden streams to depressions, using retention dams to 
trap silt, or using sand trapping vegetation to create 
a wind fill. Hydraulic fills, where silt-laden 
water is pumped into swampy or low-lying areas to be 
reclaimed, may be used in conjunction with dredging of 
harbours and rivers and disposal of mining wastes. 
Land fills can also be achieved using urban garbage 
{sanitary land fills). Consideration must be given to 
final slope, vegetation cover, and site selection. 

Drainage and management of retention waters require 
proper construction of appropriate facilities and are 
discussed in appendix 1. Stormwater drains have a 
great capacity to cause mosquito breeding in both 
tidal or freshwater influenced areas {Whelan, 1988). 
However it should be noted that the amounts of water 
to be removed when draining areas for mosquito control 
may be small and often not significant to the civil 
engineer or farmer, but may be of great significance 
as a mosquito breeding site. Drainage can often be 
simple and less expensive than filling. Further, 
whereas urban drains are usually designed to drain 
water over a few hours, drains for mosquito control 
can take up to five days to drain and operate 
effectively. 

Adult mosquito numbers can sometimes be reduced by 
burning off On otherwise removing harbouring areas. 
This method produces only minor or temporary 
reduction, particularly if a major breeding area 
nearby continues to produce new adults. However, if 
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the removal of harbouring areas reduces tha age of the 
mosquito population by 
mortality rate, it can 
transmission of disease. 

increasing their daily 
have a large effect on the 

Insecticides are a last resort in mosquito control. 
They can provide good short-term control but 
problems of insecticide resistance, damage to 
non-target organisms and the environment, high 
continuing costs in their use, and public hostility to 
their use mean they are only useful when the other 
methods are inapplicable. 

4. The Effect of Previous Development in Newtown 

Past human actiyity has produced mosquito breeding 
areas in the region. The old railway line, although 
culverts were located in the appropriate positions, 
impeded natural drainage at several points and the 
resultant pooling has caused the formation of swamps 
suitable for mosquito breeding and possibly 
responsible for the high numbers of An 
novaguinensis There are some quarries on the edge 
of the development which may also be responsible for 
the large numbers of An novaguinensis - but these 
are on private land and have not been checked. 

5. Conclusions 

5. 1 Data from one years collection of biting insects 
from the Newtown region are presented and discussed in 
this report. 

5. 2 These data indicate that biting midges were at 
very high levels at sites within 2 kilometres of 
mangrove areas. To mitigate the effect of these 
biting midges either the environment must be 
physically modified, eg by damming the Elizabeth 
River, or by establishment and maintenance of a 500m 
wind belt, or by establishment of a 1. 5km buffer 
zone, or by a combination of the three. The 
alternative is that future residents or workers in the 
area will have to tolerate very high numbers of biting 
midges. This is also an expensive option, since, for 
example, the value of the land would be much lower. 

5. 3 Mosquito species capable of transmitting various 
diseases were present. Culex annulirostris a 
vector of Ross River virus, and Murray Valley 
encephalitis virus, occcasionally reached nuisance 
levels. This species will rapidly colonise freshwater 
pooling generated by interuptions to natural drainage. 

5. 4 Malaria vectors were collected in the area, 
including the main potential vector of this disease in 
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Australia, Anopheles farauti s. 1., which was 
collected at relatively high numbers in some 
localities and is cause for concern. However, only 
Anopheles novaguinensis was abundant in the 
trapping area. Its potential as a malaria vector is 
unknown, but its occurrence at up to 400/trap night in 
the Newtown region is cause for concern. 

5. 5 Pest mosquito species were also collected in 
Newtown, but only Coquellittidia xanthogaster was 
collected at greater than 100/trap night. The likely 
breeding areas for this species were along the more 
permanent semi-aquatically vegetated drainage lines 
into Elizabeth River. 

5. 6 Although mosquito breeding areas in the Newtown 
area are · no~ large, any major construction practices 
can generate such areas. Guidelines 
for construction practices are outlined in the 
enclosed appendix. 

5. 7 Major water retention features < dams, sewerage) 
require detailed investigation. The Medical 
Entomology Branch is available for advice on what may 
constitute a potentially significant biting insect 
breeding site at these and other areas. 
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I TABLE 1 BITIN6 Ml[!GES COLLECTED IN EVS DRY-ICE BAITED TRAPS OPERATED IN 

THE PROPOSED NEWTOWN DIS TRI CT, MARCH 1984 - APRIL 1985 

I 
NUMBER OF EACH SPECIES COLLECTED AT VARIOUS SITES (SITES SHOWN ON MAP 1 l 

AVERAGE 

I 
SITE C.austropalpalis C. iHaculatus C.ornatus C. p1rngens TOTALS NO. OF PER 
NUMBER I C.brevitar·sis I c.,mksi C.pal 1 idothorax I C. sub im111acu 1 at 1Js TRAPS TRAP 

I I C.he11itti I C.nanabeenensis C.per·egr·inus I SET NIGHT 

I 0 0 35 0 10 0 2445 15 0 0 0 2505 7 357 .85714 

1A 0 (I 22B 0 0 0 2222 0 0 0 0 2450 5 490 

2 43 390 2702 1255 0 5185 21 0 0 0 9596 8 1199. 5 

3 5 9 269 0 55 0 554 80 0 0 0 972 7 138.85714 

4 7 0 108 0 222 3 616 150 0 (I -~ 1108 8 138.5 i. 

5 0 119 0 767 0 36 84 0 (I 0 1007 7 143.85714 

6 0 53 14 0 6 271 (I 129 (I 475 3 158.33333 

2 13 65 0 304 0 75 1135 15 0 0 1609 6 268.16667 

8 44 0 ~. 0 257 0 20 3391 0 0 0 3714 7 530.57143 L 

9 174 20 l) 1163 0 28 112 0 0 0 1501 8 187 .625 

10 79 0 380 0 1229 0 138 195 (I 0 2021 8 252.625 

11 6 8 172 0 240 0 925 61 0 0 1412 7 201. 71429 

12 20 12 3646 0 1751 0 6036 70 0 0 0 11535 8 1441.875 

13 0 0 95 0 5 0 5965 5 0 0 0 6070 867.14286 

14 3 792 44 1135 0 143 59 0 0 0 2177 8 272.125 

15 0 193 985 l) 122 0 294 107 0 (I 0 1701 7 243 

16 0 0 110 0 30 0 2260 (l 0 0 2400 3 800 

TOTALS 385 1437 9017 "I 6559 3 26948 5756 15 129 2 52253 114 458.35965 L 

L 

L 
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TABLE 2 SEASONAL ABUNDANCE OF BITING MIDGES FROM ALL SAMPLE SITES IN 
THE PROPOSED NEWTOWN DISTRICT, MARCH 1984 - APRIL 1985 

TOTAL NUMBERS COLLECTED IN EVS DRY I CE BAITED TRAPS EACH MONTH 

AVERAGE 
MONTH C.austropalpal is C .'i1mcu 1 at us C.ornatus C. pungens TOTALS NO. OF PER 

I C.brevitmis I C.mksi I C.pallidothorax I C.subil'!llaculatus TRAPS TRAP 
I I C.hewitti I C. nar·r abeene ns is C.peregrinus I SET NIGHT 

MARCH 84 265 3465 0 1131 0 6547 4912 15 125 0 16465 15 1097 .6667 

APRIL 84 65 1041 274 1457 0 372 68 0 4 0 3282 14 234.42857 

NAY 84 17 79 55 0 1768 0 1590 23 0 0 0 3532 14 252.28571 

JUN/ JUL 84 103 0 1260 2718 3 2623 0 0 0 
,., 

6710 11 610 i.. 

SEPTEMBER 84 71 0 1536 0 627 0 9090 31 0 0 0 11355 15 757 

NOVEMBER 84 84 6 157 0 539 0 1983 34 0 0 0 2803 14 200.21429 

FEBRUARY 85 34 32 1224 0 92 0 1106 410 0 0 0 2898 16 181.125 

APRIL 85 6 14 1046 0 227 0 3637 278 0 0 0 5208 15 347.2 

TOTALS 385 1437 9017 2 8559 3 26948 5756 15 129 2 52253 114 458.35965 

L 
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Table 3 C a> . Culicoides larvae collected in the tributaries 
of the Elizabeth River, Nov - Dec, 1987 

Site Date Larvae ACD Range Samples +ve Dorni nant 
Present Sampled for Mangrove 

Culicoides Species 

Upper Mitchells 1 9 Nov yes 4. 0 - 5.6 4. 0, 4. 6 Rhizo:Qhora 
Creek 26 Nov 

Lower Mitchells 1 9 Nov yes 4. 0 - 5.6 4. 0, 4. 4 Rhizo:Qhora 
Creek 26 Nov 

Corneys Creek 30 Nov yes 3. 8 - 5. 0 3.8,4.2, Rhizo:Qhora 
4. 6, 5. 0 Aegiceras 

Newtown 1 4 Dec yes 3. 8 - 5. 0 4. 5 Rhizo:Qhora 
Creek 1 

Newtown 1 4 Dec yes 4. 0 - 5. 0 4. O, 5. 0 Rhizo:Qhora 
Creek 2 

Bennetts Creek 1 6 Dec yes 4. 0 - 5. 5 4. 0 Rhizo:Qhora 

Table 3(b) Distribution of Culicoides larvae at various A. C. D. 
levels in tributaries of the Elizabeth River. 

A. C. D. Site 
Level 1 2 3 4 5 6 

3. 8 1 0 

4. 0 2 1 0 0 1 1 

4. 2 0 0 1 

4. 4 1 0 0 

4. 5 1 0 

4. 6 0 1 1 

4. 8 0 0 0 

5. 0 0 1 0 5 0 

5. 2 0 

5. 4 0 0 

5. 5 0 0 

5. 6 0 0 

Sites: 1 - Upper Mi tchells Ck C 19&26 Nov>, 2 - Lower Mi tchells 
Ck C 19&26 Nov), 3 - Corneys Ck C 30 Nov), 4 - Newtown Creek 1 
C 14 Dec), 5 - Newtown Creek 2 C 14 Dec), 6 - Bennetts Creek 
(16 Dec). See Map 2 for exact locations. 
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Table 4. Distribution of Culicoides ornatus at various distances from 
the mangroves in Newtown ( see Ma.P 1 for site of transect) 

Trap Di st. from Date Total 
Mangroves 1. 1 a. 88 3. 1 a. 88 5. 1 a. 88 7.10. 88 
< km) ( -1 ) * ( + 1 ) ( + 3) ( + 5) 

1 0 250 700 848 1660 3458 

2 0. 5 800 1 620 1 41 5 1162 4997 

3 1. 0 920 2808 1900 1850 7478 

4 1. 4 92 392 555 200 1239 

5 1. 9 135 466 215 1 1 1 1 1927 

6 2. 4 58 320 245 57 680 

Total 2255 6306 5178 6040 19779 

Wind C kn) 1900hrs 2 5 7 1 0 
0600hrs 2 1 0. 5 2 

Temp. C 
0 c> 1800hrs 25. 2 30. 4 29. 9 30. 4 

0600hrs 25. 0 24. 3 25. 9 25. 8 

* days from neap tide 



TABLE 5 MOSQU ITOES COLLECTED IN EVS ORY-ICE BAITED TRAPS OPERATED IN THE PROPOSED NEWTOWN DISTRICT I MARCH 1984 - APRIL 1985 

TOTAL NUMBER OF EACH SPECIES COLLECTED AT VARIOUS SITES (SITES SHOWN IN MAP 1) 

SITE An.aliiictus An.maukensis Ae.britteni Ae.lineatopennis Ae.stonmu1 Ae.(Ver l species Cx.quinquefasciatus Cq.xanthogaster Ur·.albescens 
NUMBER I An.mulipes I An.novaguinensis I Ae.daliensis I Ae.nmanensis I Ae.trmlus I Cx.annulirostris I Cx.sitiens I Ma.unifmis I Ur.nivipes I NO. AVERAGE I 

I I An.bancroftii I I An.powelli I I Ae.e lchoensis I I Ae.notomiptus I Ae. vigilax I Cx.bitmior·hynchus I ex.species 32 I I Mi.111etallica I I I TOTALS I OF PER I 
I I I An.farautil I I Ae.albomtellatus I Ae.fumeus I I Ae.purpums I I Ae.species 76 I I Cx.hilli I I I Cx.(Lop) species I Tp.111agnesi anus I I I TRAPS TRAP I 
I I I I An.hilli I I I Ae.altmans I I Ae.kochi I I I Ae.rmi I I I Ae.species 1211 I Cx.pullus I I I Ad.catasticta I I Tp.pu nctolateralis I SET I NIGHT I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 1 10 1 13 12 0 7 1 0 0 1 0 0 0 1 3 0 0 0 1 8 0 0 11 0 0 0 197 0 0 4 0 29 1 0 8 22 1 0 1 0 0 0 I 322 I 8 I 40.25 I 
I I I I I I 

---------------------------------------------------------------------------------------------------. -------------------------------------------------------------------------------------------------------------------- ----------------------------------------- I 
I 1A IO O 13 7 1 3 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 7 0 0 0 152 0 O O O 3 0 0 1 137 0 0 0 0 0 0 I 328 I 5 I 65.6 I 
I I I I I I 

--------------------------------------------------------------------------------------·--------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------- I 
I 2 IO 4 10 15 5 29 43 0 0 0 0 0 3 0 0 0 1 0 0 3 0 0 20 0 0 0 264 0 0 0 0 1 0 0 2 254 3 0 0 0 0 0 I 657 I 8 I 82.125 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------- ---------------------- I 
I 3 I O 3 27 16 0 3 31 1 0 0 0 0 0 0 2 0 1 1 0 11 0 0 13 0 0 0 244 0 0 9 0 0 0 0 0 565 1 0 0 0 0 0 I 928 I 8 I 116 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 4 I 1 1 7 5 O 5 38 1 1 O O O 3 0 0 O O 1 0 6 0 0 6 0 0 0 288 0 O 3 0 0 0 0 0 253 0 0 0 0 0 0 I 619 I 8 I 77. 375 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
5 IO 3 21 7 56 3 O 2 0 O O 1 O 2 0 O O O 51 0 0 1 0 0 0 240 1 1 0 0 0 . 0 0 0 128 4 0 0 0 0 0 I 521 I 7 I 74.429 I 

I I I I I I 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------,------------------------- I 
I 7 11 56 89 55 0 92 37 0 0 0 1 0 0 0 24 4 11 5 0 73 1 4 3 0 0 0 131 1 0 2 0 0 0 0 0 71 11 0 0 0 0 1 I 673 I 8 I 84.125 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------- ----------------------------------------- I 
I 8 I O 6 26 49 2 87 45 2 0 0 1 0 0 0 2 0 6 7 1 0 7 0 0 2 0 0 0 464 2 0 14 2 0 1 0 0 282 40 0 0 0 0 0 I 1102 I 8 I 137.75 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 9 11 7 10 17 1 16 143 0 0 0 0 0 23 0 5 1 7 4 5 19 1 1 1 0 0 0 336 0 0 7 0 0 0 1 0 204 4 0 0 0 0 0 I 814 I 8 I 101.75 I 
I I I I I I 

------------------------------------------------------------------------------- .. ----------------------------. ---------------------------------------- . ----------------------------------------------------------------- ----------------------------------------- I 
I 10 IO 27 4 24 0 41 465 2 0 0 1 0 63 0 8 3 23 1 13 25 0 20 1 0 0 0 291 0 0 2 0 1 0 0 0 102 2 0 0 0 0 0 I 1119 I 8 I 139.88 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 11 IO 3 12 21 1 21 127 0 0 0 3 0 55 0 1 0 15 0 8 9 0 6 3 0 0 0 138 0 0 0 0 2 0 0 0 43 1 0 0 1 0 0 I 470 I 7 I 67.143 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 12 I O 5 1 9 1 14 7 0 0 0 0 0 20 1 1 0 4 0 5 3 0 1 26 0 1 0 295 0 0 1 0 0 0 0 0 144 1 0 0 0 0 0 I 540 I 8 I 6 7. 5 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 13 IO O 9 66 5 27 0 0 0 2 1 0 0 18 8 7 10 4 0 5 0 0 88 1 0 1 183 2 0 6 0 73 1 0 0 65 4 0 2 0 0 0 I 588 I 8 I 73.5 I 
I I I I I I 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 14 I O 32 23 9 1 39 6 0 0 2 0 0 0 0 0 2 2 0 0 43 0 0 1 0 0 0 82 0 0 3 0 0 1 0 0 73 1 0 0 O 1 0 J 321 I 8 I 40 .125 I 
·1 I I I I I 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 15 I O 12 11 35 0 42 5 0 2 0 0 0 0 3 1 66 3 3 0 76 0 2 7 0 0 0 197 2 0 6 0 1 0 0 1 48 6 0 0 0 0 I 529 I 8 I 66.125 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
I 16 I O O 1 1 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 27 0 0 0 87 0 0 0 0 18 0 0 0 78 0 0 0 0 0 0 I 215 I 5 I 43 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------- I 
TOTALS 3 160 277 348 17 482 951 b 5 5 7 1 169 27 57 84 144 20 32 339 2 34 217 1 1 1 3589 8 1 57 2 128 4 1 12 2469 79 0 3 1 1 1 9746 I 120 I 81.217 I 
I 0.03 1.64 2.84 3.57 0.17 4.95 9.76 0. 06 0.05 0. 051 0.072 0.011.73 0.28 0.58 0.86 1.48 0.21 0.33 3.48 0.02 0.35 2.23 0.01 0.01 0.01 36.8 0. 08 0.01 0.58 0.02 1.31 0.04 0.01 0.12 25.3 0.81 0 0. 03 0.01 0.01 0.01 100 I I I 

----------------------------------------------------------------------------------------------------------------------- - -------------------------------------- ---------------------------------------------------------- ----------------------------------------- I 
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TABLE 6 SEASONAL ABUNDANCE OF NOSGUITOES FRON ALL SANPLE SITES IN THE PROPOSED NEWTOWN DISTRICT, NARCH 1984 - APRIL 1985 

TOTAL NUMBERS COLLECTED IN EVS DRY ICE BAITED TRAPS EACH MONTH 

- 1 

NONTH An.a1ictus An.maukensis Ae.britteni Ae.lineatopennis Ae.stoneoru1 Ae.!Verl species Cx.quinquefasciatus Cq.mthogaster Ur.albesms 
I An.annulipes I An.novaguinensis I Ae.daliensis I Ae.nomnensis I Ae.trml1Js I Cx.annulirostris I Cx.sitiens I Na.1Jnifor1is I Ur.nivipes I NO. I AVERAGE I 
I I An.bancroftii I I An.po11elli I I Ae.elchoensis I I Ae.notoscriptus I Ae.vigilax I Cx.bitaeniorhynchus I ex.species 32 I I Ni.aetallica I I I I OF I PER I 
I I I An.farautil I I Ae.alboscutellatus I Ae.funems I I Ae.purpureus I I Ae.species 76 I I Cx.hilli I I I Cx. !Lop) species I Tp.1agnesi anus I I I TRAPS I TRAP I 
I I I I An.hilli I I I Ae.alternans I I Adochi I I I Ae.reesi I I I Ae.species 1211 I Cx.pullus I I I Ad.catasticta I I Tp.pu nctolatmlis I TOTALS I SET I NIGHT I 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------- I 
I MARCH 84 IO 43 42 107 0 65 711 2 0 0 0 0 38 11 40 0 0 5 14 212 1 13 0 0 0 0 100 0 0 12 0 4 1 0 4 24 0 0 0 0 0 0 0 I 1449 I 14 I 103.5 I 
I I I I I I 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------- I 
I APRIL 84 IO 9 38 121 0 91 181 0 1 5 3 0 29 0 10 75 22 1 9 93 1 0 17 0 0 0 254 0 0 11 0 0 0 1 3 18 0 0 3 1 1 0 0 I 998 I 14 I 71.286 I 
I I - I I I I 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- . ------------------------------------ ---------------------------------------------- I 
I NAY 84 IO 54 87 43 0 160 42 3 4 0 2 0 38 0 1 2 1 2 1 1 0 10 0 1 0 0 552 1 1 16 0 1 0 0 0 89 16 0 0 0 0 0 0 I 1128 I 14 I 80.571 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------------- I 

I JUNE/ 12 28 .66 7 0 37 2 1 0 0 0 0 12 1 0 0 0 0 0 0 0 0 4 0 0 0 1238 0 0 1 0 0 0 0 4 2146 3 0 0 0 0 0 0 I 3552 I 15 I 236.8 I 
I JULY 84 I I I I I 

------------------------------------------------------------------------------ . --------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------- I 
I SEPTEMBER 84 I O 2 2 2 6 5 0 0 0 0 0 1 8 10 0 0 0 0 0 2 0 0 116 0 0 1 892 0 0 0 0 30 2 0 0 23 1 0 0 0 0 0 0 I 1103 I 16 I 68. 938 I 
I I I I I I 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------- I 

I NOVEMBER 84 11 8 0 1 3 0 0 0 0 0 0 0 4 1 0 0 0 0 0 0 0 0 60 0 0 0 29 0 0 0 0 85 0 0 1 10 0 0 0 0 0 0 0 I 203 I 15 I 13.533 I 
I I I I I I 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------- . ------------------------------- I 

I FEBRUARY 85 I O 5 2" 1 1 1 0 0 0 0 1 0 14 0 1 0 2 6 4 0 0 7 6 0 1 0 114 4 0 7 0 8 0 0 0 7 0 0 0 0 O O O I 192 I 16 I 12 I 
I I I I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------- I 
I APRIL 85 IO 11 40 66 7 123 15 0 0 0 1 0 26 4 5 7 119 6 4 31 0 4 14 0 0 0 410 3 0 10 . 2 0 1 0 0 152 59 0 0 0 O 1 O I 1121 I 16 I 70.063 I 
I I I I I I 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------- I 

TOTALS 3 160 277 348 17 482 951 6 5 5 7 1 169 27 57 84 144 20 32 339 2 34 217 1 1 1 3589 8 1 57 2 128 4 1 12 2469 79 0 3 1 1 1 O 9746 I 120 I 81.217 I 
I 0.03 1.64 2.84 3.57 0.17 4.95 9.76 0.06 0.05 0.051 0.072 0.011.73 0.28 0.58 0.86 1.48 0.21 0.33 3.48 0.02 0.35 2.23 0.01 0.01 0.01 36.8 0.08 0.01 0.58 0.02 1.31 0.04 0.01 0.12 25.3 0.81 0 0.03 0.01 0.01 0.01 O I I I 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------- I 
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Map 2. Distribution of Culicoides ornatus adults and larval 
sampling sites used in the Elizabeth River in a 
preliminary survey in the late dry, 1987 
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1. 0 Introduction 

There have been many instances of construction in or 

near tidal areas in the Top End of the Northern 

Territory that have resulted in ecological 

disturbance and subsequent mosquito breeding. Many 

of the deleterious disturbances have been the result 

of little or no recognition of the ecological 

consequences of construction practices, either 

during the construction period or on completion of 

the project. Much of the deleterious ecological 

disturbance can be avoided or minimized by 

consultation between engineers or construction 

authorities and people with ecological expertise. 

One of the most significant impacts of construction 

in or adjacent to tidal areas is the creation of new 

sources of pest and potential disease causing 

mosquitoes. The creation of new mosquito breeding 

sites can have an enormous bearing of the quality of 

life, land values, costly rehabilitation measures, 

mosquito control programs and most importantly, the 

health and legal implications involved in an 

outbreak of mosquito borne disease. 
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Aim or Guidelines 

These guidelines are intended as a checklist for 

planners, engineers or any supervisory officers, 

responsible for the planning or implementation of 

any construction activity near tidal areas, in order 

to prevent the creation of mosquito breeding sites. 

They are also intended to be used as a checklist in 

the preparation and evaluation of any Preliminary 

Report 

In this 

o.r 

way 

Environmental 

it is hoped 

Impact 

that the 

Environment 

Statement. 

potential for additional mosquito breeding areas 

will be recognized and avoided in the planning or 

implementation phases of any construction project, 

so that later costly or environmentally disruptive 

rectification works will not be necessary. 

It is proposed to circulate these guidelines to the 

relevant construction or advisory authorities. Any 

doubts on the potential for creating mosquito 

breeding sites on any project can be referred to the 

Senior Medical Entomologist of the Department of 

Health and Community Services or any COMTAG member. 
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3. O Mosquitoes of Public Health Importance 

Background information on mosquito biology, breeding 

sites, potential diseases and specific control 

measures can be found in "Mosquitoes of Public 

Health Importance in the Northern Territory and 

their Control" (1984), available from the Department 

of Health and Community Services. or the 100 

species of mosquitoes in the Northern Territory, 

fifteen (15) species can breed in the intertidal 

zone, at least at certain sites and some times of 

the year. These include the principal vectors of 

malaria, epidemic polyarthritis, and a number of 

other virus diseases, as well as those species 

regarded as the most important pest species. 

Salt Water 

Mosquitoes 

Aedes vigilax 

Aedes alternans 

Anopheles hilli 

Culex sitiens 

Common Name Importance 

Saltmarsh mosquito Major pest and 

disease vector 

Scotch Grey Negligible 

pest 

Saltwater Potential 

Anopheles · disease vector 

Saltwater Culex Localized 

pest species 
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Brackish Water Mosquitoes 

Anopheles farauti Australian malaria Major malaria 

Aedes funereus 

mosquito 

Brackish water 

Aedes 

Brackish to fresh water mosquitoes 

Culex 

annulirostris 

Anopheles 

bancroftii 

Anopheles 

annulipes 

Anopheles 

meraukensis 

Coquillettidia 

xanthogaster 

Common banded 

mosquito 

Black malaria 

mosquito 

Australian 

Anopheles 

Water reed 

Anopheles 

The orange 

mosquito 

Mansonia uniformis Water hyacinth 

mosquito 

vector 

Important 

local pest 

Major pest 

and disease 

vector 

Potential 

malaria vector 

and pest 

Potential 

malaria vector 

Pest species 

Important 

pest species 

Important 

pest species 
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Malaria 

Malaria was only eradicated in the Northern 

Territory in 1962 and many communities in the 

Northern Territory remain vulnerable to malaria 

reintroduction, particularly those communities which 

are near large sources of Anopheles mosquitoes. Each 

year up to thirty malaria cases are imported into 

the Top End from overseas, and the Department of 

Health and Community 

follows up each case. 

Services investigates and 

With increasing numbers of 

people living in remote areas with large mosquito 

populations, or adjacent to mosquito sources in 

expanding urban areas, the potential for malaria 

reintroduction is increasing. In particular 

circumstances, adult mosquito control measures near 

urban areas may be necessary, but problems due to 

lack of access, thick vegetation, or the proximity 

to urban areas, may prevent or reduce the 

effectiveness of these measures. We need to reduce 

these potential problems by reducing the mosquito 

breeding areas· adjacent to urban areas. 
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3. 2 Arbovirus Diseases 

Each year there are up to 20 cases of epidemic 

polyarthritis reported in the Top End. These are 

laboratory confirmed cases only, and it is thought 

the number of clinical cases is very much higher. 

All of these cases have been investigated and the 

likely sites of transmission were frequently in 

towns adjacent to particularly productive mosquito 

breeding areas. With a tropical lifestyle and an 

expanding population, it is becoming increasingly 

necessary to provide mosquito free urban areas. 

4. O Mosquito Breeding Sites in Coastal Areas 

The breeding sites of the 

are illustrated in Fig. 

various 

1. The 

mosquito species 

area of greatest 

potential for mosquito breeding lies within the 

upper high tide zone C from 7. 3m to 7. 9m A. C. D. in 

the Darwin area>. In addition, the region up to 

1. Om above maximum high tide can be a significant 

mosquito breeding area, as this region is usually 

the recipient of seepage, rain water and silt inputs 

being transported to the tidal areas. These regions 

have the capacity for both natural and human 

disturbances that can lead to significant increase 

in mosquito breeding. 
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The intertidal areas of wide expanse, thick 

vegetation, very flat topography, and fresh water 

inflows are the largest sources of mosquitoes. 

These large tidally influenced marshes Ce. g. Leanyer 

Swamp) have variable salinity water which is shallow 

and thickly vegetated and · is the ideal breeding 

habitat for most of the important mosquito species. 

Natural tidal marshes such as these can be extended 

and made much more productive · sources of mos qui toes 

with increased silt, nutrient and water inputs from 

urban and industrial developments. 

Any construction practice that increases the flow of 

water, silt or nutrients, or interrupts or prolongs 

the drainage through these areas, has the capacity 

to increase the amount of mosquito breeding. This 

is particularly so in the upper high tide area, 

where the often naturally self draining margin of 

the mangroves can be easily disturbed and result in 

the pooling of tidal water. Such sites can be quite 

small, but extremely productive in the numbers of 

salt water mosquitoes such as Aedes vigilax 

At present the Northern Territory Government and the 

Darwin City Council have a continuing mosquito 

engineering control program around urban Darwin, to 

rectify past poor construction practices. The 

annual expenditure for the three years 1985-1987 has 

been in the region of $180 000. 
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This annual 

construction 

expenditure included funds for the 

of drains and a proportion to 

that repeatedly permanently upgrade 

breed mosquitoes. 

those drains 

The program will need to be 

relatively long term to rectify all the past poor 

construction 

mosquito free 

practices 

city, 

construction practices 

contrast, planners of 

Palmerston considered 

and achieve a relatively 

particularly when 

are still proceeding. 

poor 

In 

the new satellite city of 

the potential for mosquito 

breeding at an early stage. The siting of the urban 

areas, the rectification of existing mosquito 

breeding areas, 

storm drains, 

the design and end points of the 

and reclamation works in Palmerston 

have resulted in a relatively mosquito free urban 

environment. This consideration in the planning 

stage has been a very cost effective solution. 

Construction practices that can result in mosquito 

breeding 

Mosquito problems created by previous construction 

practices are detailed in Appendix I. 
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5. 2 

g 

Sand Extraction 

Deposits are usually found in low lying areas along 

swamps and creeks or close to the tidal areas. Any 

sand extraction activity has the capacity to produce 

wet season flooded depressions or waterfilled borrow 

pits that quickly become colonized with aquatic or 

semi aquatic vegetation and result in new mosquito 

breedipg areas. These areas can be extremely 

productive, particularly if the borrow pits have 

some tidal influence, as this can eliminate may of 

the freshwater aquatic predators of mosquito larvae. 

Those sand extraction areas that are de~p enough to 

penetrate the water table can become perennial 

mosquito sources. 

Storm Water Drainage 

Storm water drain construction can produce mosquito 

sites 

and the 

by poor 

disruption 

placement 

of normal 

of berm 

drainage 

breeding 

material 

patterns. If the disruption of drainage is in tidal 

areas it can create extreme mosquito problems. 

Open unlined storm drains with relatively permanent 

dry season flows can be mosquito sources, 

particularly if the drain receives organic nutrients 

from urban run off or industrial processes. 
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If storm drains with considerable dry season flows 

are directed into low lying areas, particularly in 

the upper high tide zone, considerable ecological 

disturbance can result 

mosquito breeding. 

in dramatic increases in 

5. 3 Road embankments and Access Roads 

5. 4 

Road embankments and access roads can result in 

impoundments or impedance of normal drainage 

patterns and frequently cause at least wet season 

pooling. Detailed topographic and vegetation 

surveys are usually necessary to avoid such 

disturbances . 

Water Retention in Tidal Areas 

The construction of water retention features can 

result in altered vegetation patterns that can give 

rise to mosquito breeding. Water retention in 

standing mangrove areas which results in the death 

of mangroves can create extremely productive sources 

of the salt marsh mosquito, the salt water Anopheles 

or the salt water Culex mosquito. Inundation of 

disturbed tidal areas by high tides, rain or waste 

water can result in emergence of large numbers of 

mos qui toes. Meticulous planning or water retention 

features is necessary to avoid creating mosquito 
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breeding sites. Aspects that need particular 

attention include the final water level, the quality 

and salinity range of the impounded water, the 

maintenance drainage capability, the potential 

vegetation growth in or at the edges, and the inflow 

of silt. 

5. 5 Land Fill Operations 

Land fill in tidal areas can disrupt previously self 

draining areas and result in pooling of water. This 

is particularly so if the land fill has silt laden 

run off and is sited in a complex drainage pattern . 

Pollution and vegetation growth at the edge of land 

fill operation in water can eliminate or restrict 

the normal activity of aquatic predators and give 

rise to mosquito problems. 

5. 6 Sewage Pond Construction 

The siting of sewage ponds is one of the most 

important factors in reducing potential mosquito 

problems. Recent siting of ponds in Darwin has been 

excellent, as disruption of mangrove drainage 

patterns has been avoided, and access and service 

embankments have not resulted in the inadvertent 

impoundment of water. 
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Maintenance needs, such as emptying certain ponds, 

can cause extreme mosquito problems unless the pond 

contents can be channelled or discharged directly to 

a daily flushed tidal area. These maintenance 

practices need to be considered in the planning 

stages and should be important factors in the choice 

of a site. 

The type of ponds, particularly the depth, size and 

bank material can have a large bearing on whether 

the ponds are mosquito sources. 

5. 7 Urban Subdivisions 

When urban subdivisions are poorly sited near 

pre-existing mosquito sources, or sites that have 

the potential to become sources, it is very likely 

that there will be public pressure at a later date 

to rectify the mosquito breeding . Sometimes the 

rectification works can be extremely expensive, or 

severely 

swamplands. 

disrupt 

It 

natural features such as 

is logical to avoid such costly 

rectification works or possible destruction of 

animal and fish habitats, by the correct siting of 

urban subdivisions. 

The Health Department has recommended avoiding large 

and uncontrolled tidally influenced mosquito 

breeding areas by having a 1. 6km buffer between the 

breeding areas and the proposed urban development. 
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This buffer is very relevant for those large salt 

marsh swamps with fresh water input such as Leanyer 

Swamp and Howard Swamp, but it is of little 

relevance for very small areas that are not very 

productive, or that can be easily controlled or 

rectified. 

If urban areas are built near these large and at 

present uncontrollable mosquito breeding areas, then 

attempts will be necessary to control the breeding. 

Examples of types of physical control methods 

recommended include: 

1. Swamp drainage by a system of channels 

2. 

3. 

4. 

Tidal bunds, tide gates 

drainage system 

and an internal 

Steep sided relatively deep ( greater than 2. Om) 

excavated fresh water lake 

Salt water lake. 

Insecticide control for extended periods should not 

be contemplated as a control measure arou~d urban 

areas, as there can be no certainty that such 

methods will be effective in the longer term. 
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6. O Guidelines for Construction Practice 

6. 1 Bo~row Pits and Excavations 

6. 1 . 1 No borrow pits, extractive industry or 

excavation should be conducted within the 

tidal zone, unless provision is made to 

prevent ecological changes. 

6. 1. 2 Borrow pits or extractive operations should 

not excavate to a base level below maximum 

high tide level. 

6. 1. 3 Cover material and vegetation should not be 

pushed into the tidal zone. There should be 

no impedance of overland flow into the tidal 

zone. 

6. 1. 4 All borrowing or extractive areas should be 

rehabilitated immediately upon completion of 

the operation such that all operational areas 

are completely self draining. 

6. 2 Storm Water Drainage 

6. 2. 1 Drains should be constructed to discharge 

direct into regularly flushed tidal areas, 

such as tidal creeks or a formalized channel 

dug back from a tidal creek. In Darwin 100 
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year flood drains should be constructed to 

the 3. 7 AHO level and low flow drains to the 

3. O AHO Cor below this level if silt 

accumulation is a potential problem). 

6. 2. 2 Drains through tidal areas need to be of 

dimensions that will not result in silt 

accumulation in or near the drain. 

6. 2. 3 Low flow drains should be installed wherever 

there is the possibility of longer term dry 

season flows. Such drains can be either 

impervious above ground inverts or sub soil 

pipes. 

6. 2 . 4 Access along all drains is necessary for 

regular maintenance. 

6. 2. 5 Drains through tidal areas should follow the 

course of existing creeks or flow lines 

wherever possible. 

6. 2. 6 Drains for mosquito control purposes should 

be only of dimensions that are necessary to 

drain over a period of 2 to 3 days for tidal 

areas, and 4 to 5 days for fresh water, 

unless there are other considerations 

requiring larger drains. 
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6. 2. 7 Silt traps should be installed in drains that 

are likely to carry considerale silt loads. 

This is particularly necessary in large urban 

drains during subdivision construction. 

6. 3 Embankments and Access Roads 

6. 3. 1 No embankments should be constructed across 

tidal areas unless provision is made for 

sufficient tidal exchange to prevent any 

considerable ecological change. If upstream 

impoundments of tidal water are completely 

flushed at least once in 7 days, there is 

usually no significant mosquito breeding in 

the impounded tidal water. 

6. 3. 2 Embankments should have provision for 

complete drainage of upland areas at least 

over a period of less that five days after 

flooding. This particularly applies to areas 

near the tidal limit, which would only be 

reached by tides once in 10 to 14 days. 

6. 3. 3 Embankments for land reclamation purposes 

should have an internal drainage system with 

tide valves at the embankment. If upland 

flows are diverted around the reclamation 

area, the diverted flow should be discharged 
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direct to the major tidal drainage line 

immediately seaward of the embankment. 

6. 4 Water Retention in Tidal Areas 

6. 4. 1 

6. 4. 2 

An ecological and hydrological study should 

be undertaken before any water retention 

feature is constructed in a tidal area. 

Those aspects that are considered critical to 

the success of an aquatic feature include: 

the levels and 

salinity; 

seasonal fluctuations in 

the possible aquatic and semi 

vegetation changes likely to occur; 

the effect on aquatic animal life; 

aquatic 

the number of days under tidal influence; 

the depth of the retained water; 

inputs of organic and other pollutants into 

the system; 

the source, amounts and quality of possible 

top up water; 

the provisions for periodic maintenance; 

possible ecological 

retention . 

effects seaward of the 

If the tidal regime in the water feature is 

significantly reduced or eliminated, all 

existing mangroves in the retention_ area 

should be removed. 
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6. 4. 3 Silt traps should be constructed at all 

significant silt entry points. 

6. 4. 4 Regular vegetation maintenance or control 

programs will be necessary. The provision of 

1: 1 side slope or impervious margins should 

be considered to reduce maintenance needs. 

6. 4. 5 There should not be any small cut off areas 

at any height level of the water. 

6. 5 Land Fill in Tidal Areas 

6. 5. 1 Land fill operations should not impede any 

established drainage patterns, either by the 

land fill operations, or possible erosion 

from the fill area. 

6. 5. 2 There should be drainage provisions all 

around the base of sanitary land fill 

operations, and these drains should discharge 

direct to a daily flushed tidal system. 
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6.6 Sewage Pond Construction 

6. 6. 1 

6. 6. 2 

Sewage ponds should be sited preferably on 

bare mud flat areas in preference to existing 

mangrove areas to minimize ecological 

disturbances. 

The siting of ponds should not result in any 

impedance to pre-existing drainage lines, 

either landward or within the tidal area. 

6 . 6. 3 Pond drainage during maintenance should be 

direct to daily flushed tidal areas . 

6. 7 Urban Subdivision 

6. 7 . 1 

6. 7. 2 

6. 7 . 3 

A mosquito buffer zone for the exclusion of 

urban residential development 

within 1. 6km of large and 

is recommended 

uncontrolled 

tidally influenced mosquito breeding areas. 

No urban res.id en ti a 1 developments 

recommended within 1km of mangroves, 

biting midges are not likely to 

significant problem. 

are 

unless 

be a 

Any subdivisions bordering tidal areas should 

incorporate a buffer distance between the 
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high 

that 

tide level and property boundaries, so 

access is possible for management 

purposes, and to prevent the creation of new 

mosquito breeding sites. 

7. a Consultation 

The Medical Entomology Branch of the Northern 

Territory Department of Health and Community 

Services is available for advice on what may 

constitute a potentially significant mosquito 

breeding site. 

entomological 

In some instances where detailed 

investigations are necessary, 1 2 

months entomological monitoring may be required 

before the detailed planning stage. For significant 

entomological investigations, it may be necessary 

for the developer to engage an entomological 

consultant. 

Consultation for any project within a tidally 

affected area may be required with the Northern 

Territory Department of Lands, the Environment Unit 

of the Conservation Commission, or the Coastal 

Management Technical Advisory Group (C. 0. M. T. A. G). 
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Appendix I 

Previous mosquito problems in the Top End of the 

Northern Territory created by Construction Practice 

1. O Sand Extraction 

Bynoe Harbour 

Sand extraction on a beach area in Bynoe Harbour 

resulted in an area of mangroves being bulldozed and 

pushed further into a tidal area to form a retarding 

barrier. Fresh water inflow into the retarding basin 

resulted in an area of impounded water varying from 

brackish to salt, depending on tidal movement. The 

large quantities of dead and dying mangroves 

contributed to high levels of organic matter and 

flotsam. The area proceeded to breed very large 

numbers of salt marsh mosquitoes and a range of other 

pest and potential disease carrying mosquitoes. 

Casuarina Beach 

Sand mining at Casuarina Beach was carried out behind 

the frontal dunes, to a depth below high tide level. 

Although initially the pits only collected fresh 
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water, the weakened frontal dunes soon collapsed, 

allowing tidal entry into the pits. 

The result was a range of fresh, brackish and tidal 

water pools, 

couch grass, 

with mangroves and dense salt water 

providing ideal habitats for a large 

range and huge numbers of mos q u i t o e s . These 

mosquitoes seriously disrupted the recreational use 

of the nearby park, and affected nearby residential 

areas and the hospital area. 

2. Storm Water Channelization Ludmilla Creek 

During the installation of storm water drainage in 

the Ludmilla area, a large channel was constructed 

through the upper reaches of the Ludmilla mangroves 

to convey the increased storm water further 

downstream. The spoil from the channelization was 

thrown up on the sides of the channel to form a 

continuous embankment. This embankment disrupted the 

free drainage of the nearby mangrove and mud flat 

areas, resulting in Cut off tidal depressions 

throughout the upper reaches of mangroves. These 

depressions created the breeding sites for hordes of 

salt 

for 

marsh mosquitoes that plagued the general area 

many years until rectified by the 

re-establishment of a drainage system under the 

combined mosquito engineering control group. 
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Storm Water Discharge, Sandy Creek, Tiwi 

The construction of storm water drainage in the Tiwi 

area resulted in the discharge of storm water into 

the upper reaches of Sandy Creek along Rocklands 

Ori ve. With residential development, this extensive 

drainage system had considerable dry season flows 

from overwatering and wash down activities, which 

the seasonal drainage line into a transformed 

permanently flowing creek. Ecological changes 

occurred in the creek and for a considerable distance 

downstream into the mangrove areas of Sandy Creek. 

Fresh water and brackish water reeds began growing 

beneath mangroves and on former bare mud flat areas. 

Silt accumulation caused drainage pattern changes and 

pooling of both fresh and tidal waters over 

considerable areas. Some areas of mangroves died 

while others colonized new areas. These ecological 

changes led to the creation of a range of mosquito 

breeding habitats and serious mosquito pest problem. 

Road Embankments and Access Tracks 

Tiger Brennan Drive 

During the construction of the Tiger Brennan Drive 

extension, a large area of mangroves was cut off from 

regular tidal influence by an earth embankment. Some 

areas of the mangroves were flattened and left in 
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situ, while other areas were bulldozed clear, leaving 

deep machinery tracks. Inadequate temporary drainage 

pipes were installed which were too small to allow 

sufficient drainage of impounded water, sited too 

high to allow complete drainage, and yet sufficient 

to allow tidal ingress and water level 

This situation led to a stagnant 

fluctuations. 

brackish water 

i mpoundment, with periodic tidal flooding of 

sheltered shallow water and artificial depressions. 

The resultant emergence of salt marsh and other 

species of mosquitoes required regular surveys and 

mosquito control operations in areas of inaccessible 

swamp. Notwithstanding that the affected area will 

soon be landfilled for future commercial development, 

even short-term impoundment of 

provides an unacceptable environment 

mosquito breeding. 

Access Tracks 

Access tracks, particularly those 

Electricity or Sewerage authorities, 

just above tidal reach, due · to the 

many of their facilities. These 

brackish water 

that promotes 

constructed by 

are frequently 

positioning of 

tracks sometimes 

have inadequate drainage provisions which can 

interupt overland water flow into tidal areas or 

disrupt tidal drainage patterns. This can result in 

the retention of water in drainage lines and creeks, 

c re at i n g swampy are as, or ·cause po o 1 i n g on the u p hi 11 
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sides of the track. In some instances, when drainage 

is constructed under the road, scouring on the 

downhill side of the drain can result in depressions 

that can fill after rain or high tides. 

5. Water Retention Features in Tidal Areas 

Examples of the range of problems created by water 

retention in tidal areas can be illustrated by the 

construction of the Frances Bay Mooring Basin, the 

old Fannie Bay Golf Club dam, the Gove alumina final 

retention pond and Palmerston Lake on the Darwin City 

Council Golf Course . All of these projects had water 

retained either permanently or temporarily during 

construction, and were periodically under water level 

fluctuations by tidal or storm water influence. Each 

impoundment exhibited a range of salinities and 

resulted in vegetation changes which included either 

death of mangroves, growth of fresh or brackish water 

reeds, death of fish or other aquatic mosquito 

predators or prolific algal growth. 

Any of these factors can result in prolific breeding 

of mos qui toes. The ecological modifications caused 

by the construction has usually been considerable and 

the mosquito breeding can only be alleviated by 

expensive or critically timed water management 

procedures. 
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In the mooring basin~ the mangrove death and 

coincident mosquito breeding was caused by the 

embankment of an area of mangroves upstream of the 

mooring basin, with inadequate provision for 

stormwater drainage from the impounded area. 

The Old Fannie Bay Dam mosquito problems arose from 

the creation of a non draining tidal depression which 

was periodically flooded by hig~ tides. 

Extensive algal growth and colonization by dense 

reeds in the Palmerston Lake resulted from infrequent 

tidal entry, inadequate pumping capacity for top up 

sea water, inflow of organic rich storm water and the 

insufficient side slope and depth of the impoundment. 

The Gove waste water retention pond was created by 

impounding a large area of mangroves behind an 

embankment. The low salinity and high PH of the 

impounded water caused the death of a large area of 

dense mangroves and destroyed all aquatic life except 

for periodic pulses of enormous numbers of mosquito 

larvae. The periodic plagues of salt marsh 

mosquitoes from this area precipitated industrial 

problems and ushered in a mosquito control program 

which was frequently inefficient. The large area of 

mosquito breeding and the inaccessibility of the 

breeding areas by a tangle of dead mangroves hindered 

larval control, and adult mosquito control by fogging 

was restricted by the lack of all around access to 

cope with varying wind directions . 
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Sanitary Land Fill, Leanyer Dump 

Urban refuse fill into the edge of a salt marsh 

resulted 

significant 

in areas of polluted marsh becoming 

mosquito breeding sites as the normal 

aquatic predators such as fish beetles and bugs were 

eliminated . Other areas became breeding · sites by 

poor placement of the fill creating cut off pools or 

silt runoff interrupting surface drainage patterns. 

Additional problems were created by depressions left 

by the . operation of machinery on the salt marsh 

floor . In one instance, the stockpiling of a large 

number of tyres without a covering of soil led to 

appreciable numbers of artificial container breeding 

mosquitoes affecting nearby suburbs . 

Sewer Line Construction 

The installation of sewer lines, by the nature of 

gravity flow requirements, are invariably installed 

near the 

breeding 

tidal zone. The 

has been caused by 

creation of mosquito 

the construction of 

embankments to carry pipes across tidal areas, the 

subsidence of excavations, or the pushing of earth 

and debris into the mangroves. An embankment across 

a former tidal creek ·in Coconut Grove resulted in 

changing a free draining section of tidal creek into 

a dense swampy fresh water reed swamp. The 
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ecological changes were not confined to upstream of 

the embankment. Continued seepage through the 

embankment caused mangrove species change in the 

tidal area below the embankment and the resultant 

root growth and silt accumulation created a series of 

brackish and saline cut off pools. A section of the 

control zone sewerage scheme bordering tidal areas of 

Fannie Bay created depressions by machinery 

disturbance and subsidence of earth cover. More 

recent installations for the Trade Development Zone 

created additional mosquito breeding sites by pushing 

earth and mangroves into the tidal zone. 

2. 8 · Construction of Leanyer Sewage Ponds 

The siting of the Leanyer Ponds and associated 

embankments led to severe disruption of mangrove 

drainage patterns. One embankment had provision for 

drainage but the culvert was not installed with any 

consideration for possible ecological consequences. 

This area retained fresh water in the wet season, but 

was still subject to very high tides. Mangroves 

within the embankment died and 

was transformed into a dense 

the previous mud flat 

brackish water reed 

swamp. In addition, the maintenance of certain ponds 

could only be achieved by effluent release into the 

impounded area. In the tidal area, the drainage 

pattern disruptions led to very large areas of 

mangrove channels and flow lines without the capacity 
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to drain freely at low · tides. Subsequent mangrove 

vegetation growth further aggravated the disruption 

and resulted in large areas of tidal pooling. The 

consequences of these practices led to enormous 

populations of a range of mosquito species, 

affecting nearby residential areas. 

Peter Whelan 
Senior Medical Entomologist 
DEPARTMENT OF HEALTH AND 
COMMUNITY SERVICES 
1987 

severely 
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APPE.NGIX 2. A BRit,F SUMMARY OF TBE BI01.(X;Y OF CULICOIDES SPECIES 
AT NEWrOw"N (£ran Liehne, 1985) 

SPECIES 

f:.. austropalpalis 

C. brevitarsis 

C. bundyensis 

C. hewitti 

C. marksi 

C. ornatus 

C. pallidothorax 

LARVAL ECOLOGY 

Larvae in sand and mud 
at the margins of 
fresh and brackish 
pools. 

Breed in cattle dung. 

Freshwater stream mar
gins. 

Sub estuarine waters. 

Breed in the margins 
of fresh water lakes 
and streams. 

Breed in neap tide 
zone mangrove mud; 
associated with Aegi-
ceras corniculatum and 
Rhyzophora stylosa 
mass emergence with 
the neap tide period. 

?Breeds in freshwater. 

ADULT ECOLOGY 

Feed mainly on birds 
at night; some assoc
iation with arbo
viruses. 

Feed on domestic stock 
at night; highest num
bers in warmer months; 
vector of many viruses 
and some diseases of 
stock. 

Bite marsupials. 

Crepuscular to diurn
al; feeds on cattle; 
several viruses iso
lated from this spec
ies. 

Bite man, other mam-
mals; crepuscular; 
disperse widely. 

N.T. species, rarely 
bites man. 

CX.H.-f"::>.L -/ ~ 0 
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SPECIFIC COMMENTS 

2. 4.3 EDGE TREATMENT OPTIONS p2-16 

It is considered dangerous to allow the developers to 
select the edge treatment "on the basis of their perception 
of the market at the time" because the potential problems 
may not become apparent until after the land has been sold. 

2. 5 SALT WATER LAKE p2-20 

"It is possible to provide simpler edge treatments." This 
may not be so at all sites around the lake margin as 
previously discussed. There appears to be a need for 
definitive studies to investigate: 

i. the expected salinity ranges at various points around 
the lake margin both before and after urban 
development; 

ii. the salinity range for colonization and growth of 
brackish rnacrophytes; 

iii. possible colonization and growth of various mangrove 
species for various edge treatments. 

2. 6 REVISED URBAN FORM 

As mentioned in the section on biting midges in this 
report, the staging of urban development will need to 
consider the potential biting midge problem from west of 
the proposed urban development. 

4. 6 PEST INSECT SPECIES 

The most pertinent biting insect investigations 
in the attached report. These investigations 
starting point for further investigations that 
necessary to provide the relatively low pest 
insect levels essential for urban development. 

4.6. 2 MITIGATION MEASURES 

are given 
are only a 

would be 
and vector 

The first paragraph has confused open wind swept barrier 
zones with a mosquito buffer zone. The attached report 
should be examined to help clarify this difference. 

The statement "ideally a buffer zone of 1. 6km should be 
maintained between areas with formalized edges and adjacent 
undeveloped areas" should be clarified. 
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MEDICAL ENTOMOLOGY BRANCH, D. H. C. S 

Checklist of Biting Insect Species in Newtown 

AEDES SPECIES 

Ae alboscutellatus 
Ae alternans 
Ae britteni 
Ae daliensis 
Ae elchoensis 
Ae funereus 
Ae kochi 
Ae lineatopennis 
Ae normanensis 
Ae notoscriptus 
Ae purpureus 
Ae reesi 
Ae stoneorum 
Ae tremulus 
Ae vigilax 
Ae sp. 76 
Ae sp 121 

ANOPHELES SPECIES 

Anopheles amictus 
An annulipes s. 1. 
An bancroftii 
An farauti s. 1. 
An hilli 
An meraukensis 
An novaguinensis 
An powelli 

CULEX SPECIES 

Cx annulirostris 
Cx bitaeniorhynchus 
Cx hilli 
Cx pullus 
Cx quinquefasciatus 
Cx sitiens 
Cx sp. 32 
Cx < Lop) sp. 

AEDEOMYIA SPECIES 

Ad catasticta 

COQUILLETTIDIA SPECIES 

Cq xanthogaster 

MANSONIA SPECIES 

Ma uniformis 

MIMOMYIA SPECIES 

Mi metallica 

TRIPTEROIDES SPECIES 

Tp magnesianus 
Tp punctolateralis 

URANOTAENIA SPECIES 

Ur albescens 
Ur nivipes 

CULICOIDES SPECIES 

C. austropalpalus 
C. brevitarsis 
C. immaculatus 
C. marksi 
C. narrabeenensis 
C. ornatus 
C. palli dothorax 
C. peregri nus 
C. pungens 
C. subimmaculatus 

uvy v L I &(;J 
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DEPAllTM ENT OF IIEALJI l 
AND COMMUNITY SEl{VICES 

NORTHERN TERRITORY OF AUSTRALIA 

Y,,ur l{l'I: 

27th May, 1988 

The Secretary 
Department of Health and Community Services 
G. P. 0. Box 1701 
DARWIN NT 5794 

Attention: Dianne Allwright 

COMMENT ON ELIZABETH RIVER RECREATIONAL WATERWAYS PER 

1. 0 INTRODUCTION 

The construction of a lake on the Elizabeth River will 
offer a solution to many of the potential biting insect 
problems that will be associated with the proposed urban 
developments of Weddell and Palmerston around the Elizabeth 
River south of Darwin. The lake will be a means of 
reducing the pest biting midge numbers, as well as reducing 
the pest and vector species of mosquitoes. The ability of 
either the fresh water or the salt water lake to breed 
mosquitoes will hinge on edge treatments, sites of storm 
water entry, the standard of maintenance of the margins, 
and water quality and salinity. The range of biting insect 
species likely to breed in the fresh water lake will be 
different from those that will breed in the salt water 
lake, but most breeding could be eliminated by judicious 
planning and certain precautions. This Branch has carried 
out biting insect investigations around the proposed 
Weddell area which have a direct bearing on the options put 
forward in this PER. The results of these are presented as 
an attached report. General and specific comments on the 
PER are discussed below. 

I l'kplH >II \': ((1:-i 'JJ HO 2'111 
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2. 0 FRESH WATER LAKE 

The amount of mosquito breeding in the fresh water options 
will largely depend on the edge treatments and storm water 
drain entry points into the lake. Fig 2. 4 of the PER 
indicates that there will be a number of relatively narrow 
stretches of water around the lake margin. If these areas 
do not have the correct edge treatment and are sheltered 
from wave action, emergent macrophytes may colonize the 
edges and give rise to mosquito breeding. This will be 
particularly so with edge treatments Type 1, 5 and 8. If 
urban storm water drains dischirge into these narrow areas, 
the growth of emergent macrophytes can be almost guaranteed 
with the above three edge treatments. Storm water drains 
will be sources of large amounts of silt and gravel, which 
will alter localized lake margin characteristics and 
provide opportunity for macrophyte growth. The storm 
water, particularly dry season low flows, will be a source 
of nutrients and will provide ideal conditions for 
macrophyte growth and mosquito breeding. The problem of 
silt and gravel entry and maintenance procedures to combat 
the consequences of this eventuality have not been 
highlighted in the PER. 

The mosquito species likely to breed in the various areas 
of the fresh water lake are outlined in Table 1. A more 
detailed discussion of the biology of these species can be 
found in the references of the attached report. 

3. 0 SALT HATER LAKE 

There is less likelihood of extensive stands of emergent 
macrophytes in the salt water lake compared with the fresh 
water lake. As with the fresh water option, the extent of 
macrophyte growth will hinge largely on a high standard of 
margin maintenance. The growth of emergent macrophytes in 
the salt water option will depend largely on the wet season 
salinity levels of the lake. The dry season salinity 
levels will have little bearing on the growth of the 
brackish water reed Schoenoplectus litoralis (See 
reference Whelan 1987a in the attached report). The likely 
salinity levels of various regions around the lake in the 
wet season appears to require a detailed examination, and 
this by itself suggests the need for a full EIS. 

As with the fresh water options, storm drains will provide 
considerable quantities of silt and gravel, enabling 
establishment of emergent macrophytes. In addition, storm 
drains would alter localized salinity levels in the salt 
water lake and offer opportunity for the growth of salt 
tolerant species such as Sporobolus virginicus and 
Schoenoplectus litoralis. The latter reed has been 
indicated by this Branch as a prime indicator for the 
presence of larvae of salt and brackish water breeding 
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mosquitoes. It is expected that mosquito breeding 
associated with storm water discharge would be much greater 
in narrow waterways when compared to the exposed margins of 
the swamp. As the narrow waterways are at points of low 
contours it is . most likely that discharge for storm water 
drains would be planned for these areas. More suitable 
disposal points for storm water would need detailed 
exami nation. 

In addition, with the edge treatments 1, 5 and 8, · there is 
likely to be mangrove colonization. Mangroves and 
subsequent pneumatophore growth can lead to localized 
pooling around the margin €hat would be suitable for 
mosquito breeding. 

It is not known if these unformalized margins would be 
suitable breeding areas for pest species of biting midges. 
It is unlikely to be suitable for Culicoides orn~tus 
but there have been instances of other species creating 
problems in canal developments in Queensland. 1 This aspect 
will depend on the nature and area of unformalized margins, 
but suggests the need for detailed examination in an EIS. 

4.0 NO LAKE OPTION 

Fig 4.1 of the PER outlines the effect of having a 1. 6km 
biting insect buffer around the Elizabeth River area. The 
need for at least a 1. 6km buffer is more fully documented 
in the attached report. However, there are a number of 
other options outlined in the attached report which may 
provide a biting insect buffer that differs from Fig 4 . 1. 
The PER has not adequately examined these other options. 
It should be stressed that the biting insect investigations 
covered in the attached report are only a starting point 
and more detailed investigations are needed. In 
particular, it is necessary to have a detailed 
investigation into all aspects of the biology of 
~ ornatus. These investigations and the time frame 
necessary would be beyond the present resources of the 
Medical Entomology Branch. 

5.0 BITING MIDGES 

The proposed urban concept strategy C see Fig. 2. 9 of the 
PER) has not taken account of the biting midge problems on 
the western side of the proposed urban development. 
Although not of direct bearing on the Elizabeth River 
Recreational Waterways, the staging of suburbs 20 and 25 
will need a detailed examination of potential biting midge 
problems. The extent of these problems has been outlined 
in the attached report. 
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In addition, 
and vertical 
sand would 
vegetation 
maintenance. 

the PER should distinguish between formalized 
concrete margins. Formalized margins with 

not be an effective means of controlling 
and mosquito breeding, without regular 

During the construction phase, there will be many instances 
where mosquito breeding could become prolific. Guidelines 
to prevent mosquito breeding with construction practice 
near tidal areas in the Northe~n Territory, endorsed by the 
C. M. C and COMTAG should be adhered to. (See reference in 
attached report). 

Pest and vector species are likely to be a problem in 
either the salt water or fresh water lakes unless vertical 
concrete edge treatments are installed, margins are 
maintained, and silt and gravel deposition from storm water 
drains is catered for. The problems of maintenance of all 
of the margins has not been adequately addressed in the 
PER . The potential problem sites and probable problem 
species are summarised in Table 1 of this report. 

In addition, the PER has not highlighted the fact that the 
different species likely to breed in the salt water lake or 
the fresh water lake have different potentials for human 
disease. The options should be examined in greater detail 
from this aspect. 

The statement that "a salt water lake would not have the 
same extent of emergent aquatic plant growth as a 
freshwater lake" would need support by more salinity 
information, and whether such salinities favour the 
colonization and growth of Schoenoplectus and 
Sporobolus at the less formalized margins. Of course, 
this would not be an issue if the margins were all vertical 
concrete walls and all maintenance procedures were carried 
out. Correct maintenance can not be guaranteed, as 
comprehensive mosquito prevention measures in nearby 
Palmerston have been negated by the failure to carry out 
essential maintenance of concrete drains. 

The fact that a stable water level would occur in the salt 
water lake would not "eliminate this important breeding 
habitat". If emergent vegetation is present in a stable 
salt water lake, pest and vector mosquitoes will 
certainly occur. 
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5.0 CONCLUSION 

There are major potential problems from pest and vector 
mosquitoes for the proposed urban di~elopments of 
Palmerston and Weddell. The construction and na .. ture of the 
Elizabeth River Lakes will determine whether these problems 
are avoided or not. Because there are a number or unknowns 
with regard to the capacity of the various lake options to 
breed problem biting insects, and the costly long term 
consequences of getting it wrong, a full EIS is 
recommended. 

Peter Whelan 
Senior Medical Entomologist 
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TABLE 1 

POTENTIAL* PEST AND VECTOR HOSQUITOES IN THE ELIZABETH RIVER LAKE 

1 Open Margins 
Formalized and steep 
Sand margins 

2 Narrow reaches with little 
fresh water inflow + 

Formalized and steep 
Sand margins 

3 Narrow reaches with 
considerable fresh water 
inflow + 

Formalized and steep 
Sand margins 

SALT WATER OPTION 

X (3, 8, 12) 

X C3, 8, 12) 

X (1, 3, 8, 12, 13) 
XXX (1,3,4,7,8,12,13) 

Very little probability of breeding 

FRESH WATER OPTION 

xx (2, 4, 5, 6, 7) 

XXX (2, 4, 5, 6, 7> 

X C2, 4, 5, 6, 7> 
XXX <2,4,5,6,7,10,11 

X, XX, XXX Likely small, moderate or extensive areas of mosquito breeding 

* This assumes little margin maintenance 

+ Inflow from urban storm water drains 

An.farauti No 1 (1): An.farauti No 3 (2): An.hilli (3): An.bancroftii (4): 
An.meraukensis (5): An.annulipes (6): Cx.annulirostris (7): Cx.sitiens (8): 
Cx.quinquefasciatus (9): Cq.xanthogaster (10): Ha.uniformis (11): 
Ae.vigilax (12): Ae.funereus (13). 
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