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Guidelines for Preventing Mosquito Breeding 
Associated with Construction Practice near 

Tidal Areas in the NT 

 

e Top End 
d subsequent 

he result of little 
s, either 

during the construction period or on completion of the project. Much of the 
deleterious ecological disturbance can be avoided or minimized by consultation 

expertise. 

l areas is 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 

 legal implications involved in an outbreak of 

 of Guidelines 
y 
 

ion of mosquito 

o be used as a checklist in the preparation and evaluation of 
n this way 

tion project, so that later costly or environmentally disruptive rectification 
works will not be necessary. 

These guidelines should be used by 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 Northern Territory Department 
of Health.  

 

 

 

 

1.0 Introduction 
There have been many instances of construction in or near tidal areas in th
of the Northern Territory that have resulted in ecological disturbance an
mosquito breeding. Many of the deleterious disturbances have been t
or no recognition of the ecological consequences of construction practice

between engineers or construction authorities and people with ecological 

 

One of the most significant impacts of construction in or adjacent to tida
creation of new sources of pest and potential disease causing mosquitoes. The 

most importantly, the health and
mosquito-borne disease. 

 

2.0 Aim
These guidelines are intended as a checklist for planners, engineers or an
supervisory officers, responsible for the planning or implementation of any
construction activity near tidal areas, in order to prevent the creat
breeding sites. 

They are also intended t
any Preliminary Environment Report or Environmental Impact Statement. I
it is hoped that the 'potential for additional mosquito breeding areas will be 
recognized and avoided in the planning or implementation phases of any 
construc
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3.0 Mosquitoes of Public Health Importance 
Background information on mosquito biology, breeding sites, potential dise
specific control measures can be found in "Mosquitoes of Public Health
the Northern Territory and their Control" (1984), available from the Depa
Health. Of the 100 species of mosquitoes in the Northern Territory, fiftee
species can breed in the intertidal zone, at least at certain sites and s
the year. These include the principal vectors of malar

ases and 
 Importance in 
rtment of 
n (15) 

ome times of 
ia, Ross River virus, Murray 

Valley encephalitis, and a number of other arbovirus diseases, as well as some 
species regarded as the most important human pest species. 

 

osquitoes

 

Salt Water M  meCommon Na  Importance 

 

 

Culex sitiens Saltwater Culex Localized pest species 

Aedes alternans Scotch Grey Negligible pest 

Aedes vigilax Northern Saltmarsh mosquito  Major pest and disease vector 

Mosquitoes

Anopheles hilli Saltwater Anopheles Potential malaria vector 

 

 

 

Brackish Water  Common Name  Importance 

 

Anopheles farauti s.l.   Australian malaria mosquito  Major malaria vector  

 

 to local pest 

 

ater mosquitoes

Verrallina funerea Brackish forest mosquito Important mosqui

Brackish to fresh w  Common Name  Importance 

 

qu nd disease vector 

Anopheles bancroftii Black malaria mosquito Potential malaria vector and pest 

Anopheles annulipes s.l. Australian Anopheles mosquito Potential malaria vector 

Anopheles meraukensis Freshwater reed Anopheles Pest species 

 

Coquillettidia  xanthogaster The golden mosquito Important pest species 

 

Mansonia uniformis Aquatic plant  mosquito important pest species  

 

Culex annulirostris Common banded mos ito Major pest a
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3.1 Malaria 
Malaria was only eradicated in the Northern Territory in 1962 and many
in the Northern Territory remain vulnerable to malaria reintroduction, partic
those communities which are near large sources of Anopheles mosquitoes
year up to thirty malaria cases are imported into the Top End from 
Department of Health investigates and follows up each case. With incr
numbers of people living in remote areas with large mosquito popula
adjacent to mosquito sources in expanding urban areas, the potential for 
reintroduction is increasing. In particular circumstances, adult mos
measures near urban areas may be necessary, but problems due to lac
thick vegetation, or the proximity to urban areas, may p

 communities 
ularly 
. Each 

overseas, and the 
easing 

tions, or 
malaria 

quito control 
k of access, 

revent or reduce the 
effectiveness of these measures. We need to reduce these potential problems by 
reducing the mosquito breeding areas adjacent to urban areas. 

 reported 
ought the 

er.  Many of these cases have likely sites 
of transmission in towns adjacent to particularly productive mosquito breeding areas. 

s 
. 1. The area 

r high tide zone (from 
m above 
ion is 

rted to the 

. 

ow and 
t mosquito 

e much 

ts, or 
ity 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 

 

3.2 Arbovirus Diseases 
Each year there can be from 100 to 400 cases of Ross River virus disease
in the Top End. These are laboratory confirmed cases only, and it is th
number of clinical cases is very much high

With a tropical lifestyle and an expanding population, it is becoming increasingly 
necessary to provide mosquito free urban areas. 

 

4.0 Mosquito Breeding Sites in Coastal Area
The breeding sites of the various mosquito species are illustrated in Fig
of greatest potential for mosquito breeding lies within the uppe
7. 3m to 8.0m A. C. D. in the Darwin area). In addition, the region up to 1.0
maximum high tide can be a significant mosquito breeding area, as this reg
usually the recipient of seepage, rain water and silt inputs being transpo
tidal areas. These regions have the capacity for both natural and human 
disturbances that can lead to significant increase in mosquito breeding

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 (e. g. Leanyer Swamp) have variable salinity water which is shall
thickly vegetated and is the ideal breeding habitat for most of the importan
species.  Natural tidal marshes such as these can be extended and mad
more productive sources of mosquitoes with increased silt, nutrient and water inputs 
from urban and industrial developments. 

Any construction practice that increases the flow of water, silt or nutrien
interrupts or prolongs the drainage through these areas, has the capac
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past poor construction practices. The annual expenditure is in the region of $300 

 a 
osquitoes. 
r 

rly when 
the new 

eding at an early 
uito breeding 

tion 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. 

in 
ito breeding 

Mosquito problems created by previous construction practices are detailed in 

s or close to 
et season 

ized with 
sult in new mosquito breeding areas. These 

areas can be extremely productive, particularly if the borrow pits have some tidal 
y of the freshwater aquatic predators of mosquito 

va eas that are deep enough to penetrate the water 

5.2 Storm Water Drainage  

terial and the disruption of normal drainage patterns. If the 
disruption of drainage is in tidal areas it can create extreme mosquito problems. 

 can be 
ceives organic nutrients from urban run 

off or industrial processes. 

 

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 in dramatic increases in mosquito breeding. 

 

 

000. 

This annual expenditure included funds for the construction of drains and
proportion to permanently upgrade those drains that repeatedly breed m
The program will need to be relatively long term to rectify all the past poo
construction practices and achieve a relatively mosquito free city, particula
poor construction practices are still proceeding. In contrast, planners of 
satellite city of Palmerston considered the potential for mosquito bre
stage. The siting of the urban areas, the rectification of existing mosq
areas, the design and endpoints of the storm drains, and reclama

 

5.0 Construction practices that can result 
mosqu

Appendix I. 

 

5.1 Sand Extraction 
Deposits are usually found in low lying areas along swamps and creek
the tidal areas. Any sand extraction activity has the capacity to produce w
flooded depressions or waterfilled borrow pits that quickly become colon
aquatic or semi aquatic vegetation and re

influence, as this can eliminate ma
lar e.  Those sand extraction ar
table can become perennial mosquito sources. 

 

Storm water drain construction can produce mosquito breeding sites by poor 
placement of berm ma

 

Open unlined storm drains with relatively permanent dry season flows
mosquito sources, particularly if the drain re
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edance of 
son pooling. Detailed 

and vegetation surveys are usually necessary to avoid such 
disturbances. 

n patterns 
rove areas 

 sources of 
x mosquito. 
 result in 

ater retention 
osquito 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 

 inflow of silt. 

pt 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 

rict the normal activity of aquatic predators 

 Sewage Pond Construction 
The siting of sewage ponds is one of the most important factors in reducing potential 

 disruption 
ss and 
breeding 

 

e mosquito 
elled 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. 

 

5.3 Road embankments and Access Roads 
Road embankments and access roads can result in impoundments or imp
normal drainage patterns and frequently cause at least wet sea
topographic 

 

5.4 Water Retention in Tidal Areas 
The construction of water retention features can result in altered vegetatio
that can give rise to mosquito breeding. Water retention in standing mang
which results in the death of mangroves can create extremely productive
the salt marsh mosquito, the salt water Anopheles or the salt water Cule
Inundation of disturbed tidal areas by high tides, rain or waste water can
emergence of large numbers of mosquitoes. Meticulous planning or w
features is necessary to avoid creating m

growth in or at the edges, and the

 

5.5 Land Fill Operations 
Land fill in tidal areas can disru

operation in water can eliminate or rest
and give rise to mosquito problems. 

 

5.6

mosquito problems. Correct siting of ponds is vital near coastal areas, as
of mangrove drainage patterns cancreate new breeding sites, and acce
service embankments can impound water to create additional mosquito 
sites. 

Maintenance needs, such as emptying certain ponds, can cause extrem
problems unless the pond contents can be chann
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ources, or 
 will be 
s the 

ral features 
such as swamplands. It is logical to avoid such costly rectification works or possible 

ivisions. 

ended avoiding large and uncontrolled tidally 
influenced mosquito breeding areas by having a 1.6km buffer between the breeding 

This buffer is very relevant for those large salt marsh swamps with fresh water input 

 rectified. 

If urban areas are built near these large and at present uncontrollable mosquito 
ssary to control the breeding. Examples of 

e: 

nage by a system of channels 

2. Tidal bunds, tide gates and an internal drainage system 

ater lake 

 

 

ntemplated as a control 
ty that such methods will be 

6.0 Guidelines for Construction Practice 

1. No borrow pits, extractive industry or excavation should be conducted within 
es. 

2. Borrow pits or extractive operations should not excavate to a base level below 
maximum high tide level. 

 

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. 

5.7 Urban Subdivisions 
When urban subdivisions are poorly sited near pre-existing mosquito s
sites that have the potential to become sources, it is very likely that there
public pressure at a later date to rectify the mosquito breeding. Sometime
rectification works can be extremely expensive, or severely disrupt natu

destruction of animal and fish habitats, by the correct siting of urban subd

 

The Department of Health has recomm

areas and the proposed urban development. 

 

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

 

breeding areas, then attempts will be nece
types of physical control methods recommended includ

 

1. Swamp drai

3. Steep sided relatively deep (greater than 2.0m)  excavated fresh w

4. Salt water lake.

Insecticide control for extended periods should not be co
measure around urban areas, as there can be no certain
effective in the longer term. 

 

Borrow Pits and Excavations 

the tidal zone, unless provision is made to prevent ecological chang
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4. All borrowing or extractive areas should be rehabilitated immediate
compl

ly upon 
etion of the operation such that all operational areas are completely self 

draining. 

5. Vehicle disturbed areas such as wheel ruts and compacted soil areas should 
be rectified as soon as practical to prevent water ponding. 

hed tidal 

creek. In Darwin 100 year flood drains should be constructed to the 3.7 AHD 
 

t will not result in silt 
lled 
uch drains 

 
 the possibility of longer 

inverts or sub soil pipes. 

maintenance. 

ks or flow 

 

s that are 
ays 

for fresh water, unless there are other considerations requiring larger drains. 

 

7 at are likely to carry considerale silt 
bdivision 

6.3 Embankments and Access Roads 
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. 

 

 

 

6.2 Storm Water Drainage 
1. Drains should be constructed to discharge direct into regularly flus

areas, such as tidal creeks or a formalized channel dug back from a tidal 

level and low flow drains to the 3. 5 AHD (or below this level if silt
accumulation is a potential problem). 

 
2. Drains through tidal areas need to be of dimensions tha

accumulation in or near the drain.  Low flow drains should be insta
wherever there is the possibility of longer term dry season flows. S
can be either impervious above ground inverts or sub soil pipes. 

3. Low flow drains should be installed wherever there is
term dry season flows.  Such drains can be either impervious above ground 

 

4. Access along all drains is necessary for regular 

 

5. Drains through tidal areas should follow the course of existing cree
lines wherever possible. 

6. Drains for mosquito control purposes should be only of dimension
necessary to drain over a period of 2 to 3 days for tidal areas, and 4 to 5 d

. Silt traps should be installed in drains th
loads. This is particularly necessary in large urban drains during su
construction. 
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2. Embankments should have provision for complete drainage of u
at least over a period of less than five days after flooding. This 
applies to areas n

pland areas 
particularly 

ear the tidal limit, which would only be reached by tides 
once in 10 to 14 days. 

al 
upland flows are 

ound the reclamation area, the diverted flow should be discharged 
direct to the major tidal drainage line immediately seaward of the 

e upper high tide zone should be restricted as much 
as possible, to prevent the creation of vechile disturbed areas that could pond 

6.4 Water Retention in Tidal Areas 
efore any water 

 

2. Th quatic 
fe

ssible aquatic and 
ffect on aquatic 

ence; the depth of the 
retained water; inputs of organic and other pollutants into the system; 

e 
ecological effects 

seaward of the retention. 

3. If the tidal regime in the water feature is significantly reduced or eliminated, all 

4. Silt traps should be constructed at all significant silt entry points. 

5. 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. There should not be any small cut off areas at any height level of the water. 

 

 

 

3. Embankments for land reclamation purposes should have an intern
drainage system with tide valves at the embankment. If 
diverted ar

embankment. 

 

4. Vehicle access along th

tide and rainwater. 

 

1. An ecological and hydrological study should be undertaken b
retention feature is constructed in a tidal area. 

ose aspects that are considered critical to the success of an a
ature include: 

the levels and seasonal fluctuations in salinity; the po
semi aquatic vegetation changes likely to occur; the e
animal life; the number of days under tidal influ

the' source., amounts. and quality of possible top up water; th
provisions for periodic maintenance; possible 

 

existing mangroves in the retention area should be removed. 
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6
1 age patterns,     

either by the land fill operations, or possible erosion from the fill area. 

2.   There should be dra and fill 
operations, and these drains should discharge direct to a daily flushed tidal 
system. 

e sited preferably on bare mud flat areas or land 
backed in preference to existing mangrove areas to minimize ecological 

existing 

 

should be direct to daily flushed tidal 

bdivision 
1. A mosquito buffer zone for the exclusion of urban residential development is 

ced 
dicate this 

 modified. 

 

 of extensive 
 a significant 

 

ordering tidal areas should incorporate a buffer distance 
tide level and property boundaries, so that access is 

f new 

Medical Entomology of the Northern Territory Department of Health is available for 
advice on what may constitute a potentially significant mosquito breeding site. In 
some instances where detailed entomological investigations are necessary, 12 
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. 

.5 Land Fill in Tidal Areas 
.   Land fill operations should not impede any established drain

 

inage provisions all around the base of sanitary l

 

6.6 Sewage Pond Construction 
1. Sewage ponds should b

disturbances. 

 

2. The siting of ponds should not result in any impedance to pre-
drainage lines,either landward or within the tidal area. 

3. Pond drainage during maintenance 
areas. 

 

6.7 Urban Su

recommended within 1.6km of large and uncontrolled tidally influen
mosquito breeding areas, unless specific biting insect studies in
can be

2. No urban residential developments are recommended within 1km
areas of mangroves, unless biting midges are not likely to be
problem. 

3. Any subdivisions b
between the high 
possible for management purposes, and to prevent the creation o
mosquito breeding sites. 

 

7.0 Consultation 
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Consultation for any project within a tidally affected area may be re
Northern Territory Department of Lands and Planning, or the Environm
Assessments section of the N

quired with the 
ental 

orthern Territory Department of Natural Resources, 
Environment, the Arts and Sports. 

 

Peter Whelan Senior Medical Entomologist , NT Deartment of Heath 2011  
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Previous mosquito problems in the Top End of 
the NT created by Construction Practice 

xtraction  

a of 
form a 
d in an area 
al 

high levels of organic matter and flotsam. The area proceeded to breed very 
toes and a range of other pest and 

arrying mosquitoes. 

Sand mining at Casuarina Beach was carried out behind the frontal dunes, to a 
ollected freshwater, 

to the pits. 

rackish and tidal water pools, with 
mangroves and dense salt water couch grass, providing ideal habitats for a 

itoes seriously 
earby 

k 
, a large 

la 
tream. The spoil 

e 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 marsh mosquitoes that plagued the general 
area for many years until rectified by the re-establishment of a drainage 
system under the combined mosquito engineering control group. 

 

 

 

 

1.0 Sand E

Bynoe Harbour 

Sand extraction on a beach area in Bynoe Harbour resulted in an are
mangroves being bulldozed and pushed further into a tidal area to 
retarding barrier. Fresh water inflow into the retarding basin resulte
of impounded water varying from brackish to salt, depending on tid
movement. The large quantities of dead and dying mangroves contributed to 

large numbers of salt marsh mosqui
potential disease c

 

Casuarina Beach 

depth below high tide level.  Although initially the pits only c
the weakened frontal dunes soon collapsed, allowing tidal entry in

 

The result was a range of fresh, b

large range and huge numbers of mosquitoes. These mosqu
disrupted the recreational use of the nearby park, and affected n
residential areas and the hospital area. 

 

2.0 Storm Water Channelization Ludmilla Cree
During the installation of storm water drainage in the Ludmilla area
channel was constructed through the upper reaches of the Ludmil
mangroves to convey the increased storm water further downs
from the channelization was thrown up on the sides of th
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3.0 Storm Water Discharge, Sandy Creek, T
The construction of storm water drainage in the Tiwi area resulted in the 
discharge of storm water into the upper reaches of Sandy Creek alon
Rocklands Drive. With residential development, this extensive dra
had considerable dry season flows from overwatering and wash dow
activities, which transformed the seasonal drainage line into a perma
flowing creek. Ecological changes occurred in the creek and for a 
distance downstr

iwi 

g 
inage system 

n 
nently 

considerable 
eam into the mangrove areas of Sandy Creek. Fresh water 

on former 

oth fresh 

others colonized new areas. These ecological changes led to the creation of a 
ito pest problem. 

 area of 
 embankment. 

ther areas 
uate temporary 

t drainage 
 yet 
ation led to 

ng of 
e resultant emergence of 

salt marsh and other species of mosquitoes required regular surveys and 
 inaccessible swamp. Notwithstanding 

 area will soon be landfilled for future commercial 
 provides an 

ge 
g of many 

eir facilities. These 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, 
creating swampy areas, or cause pooling on the uphill 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. 

 

and brackish water reeds began growing beneath mangroves and 
bare mud flat areas. 

Silt accumulation caused drainage pattern changes and pooling of b
and tidal waters over considerable areas. Some areas of mangroves died while 

range of mosquito breeding habitats and serious mosqu

 

4.0 Road Embankments and Access Tracks 

Tiger Brennan Drive 

During the construction of the Tiger Brennan Drive extension, a large
mangroves was cut off from regular tidal influence by an earth
Some areas of the mangroves were flattened and left in situ, while o
were bulldozed clear, leaving deep machinery tracks. Inadeq
drainage pipes were installed which were too small to allow sufficien
of impounded water, sited too high to allow complete drainage, and
sufficient to allow tidal ingress and water level fluctuations. This situ
a stagnant brackish water impoundment, with periodic tidal floodi
sheltered shallow water and artificial depressions.  Th

mosquito control operations in areas of
that the affected
development, even short-term impoundment of brackish water
unacceptable environment that promotes mosquito breeding. 

 

Access Tracks 

Access tracks, particularly those constructed by Electricity or Sewera
authorities, are frequently just above tidal reach, due to the positionin
of th
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5.0 Water Retention Features in Tidal Areas 
Examples of the range of problems created by water retention in ti
can be illustrated by the construction of the Frances Bay Mooring B
old Fannie Bay Golf Club dam, the Gove alumina final retention pon
Palmerston Lake on the Darwin City Council Golf Course. All of the
had water retained either permanently or temporarily during cons
were periodically under water level fluctuations by tidal or storm wate
influence. Each impoundment exhibited a range of salinities and re
vegetation chang

dal areas 
asin, the 
d and 

se projects 
truction, and 

r 
sulted in 

es which included either death of mangroves, growth of fresh 
or brackish water reeds, death of fish or other aquatic mosquito predators or 

breeding of mosquitoes. The 
ecological modifications caused by the construction has usually been 

e or 

sin, the mangrove death and coincident 
mosquito breeding was caused by the embankment of an area of mangroves 

rmwater 

 

ms arose 
dically 

ity for top 
t side slope 

 large area 
 of the 
ves and 

s 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. 

 

 

prolific algal growth. 

 

Any of these factors can result in prolific 

considerable and the mosquito breeding can only be alleviated by expensiv
critically timed water management procedures. 

 

In the Frances Bay mooring ba

upstream of the mooring basin, with inadequate provision for sto
drainage from the impounded area. 

The Old Fannie Bay Dam (now Lake Alexander) mosquito proble
from the creation of a non draining tidal depression which was perio
flooded by high tides. 

 

Extensive algal growth and colonization by dense reeds in the Palmerston 
Lake resulted from infrequent tidal entry, inadequate pumping capac
up sea water, inflow of organic rich storm water and the insufficien
and depth of the impoundment. 

 

The Gove waste water retention pond was created by impounding a
of mangroves behind an embankment. The low salinity and high PH
impounded water caused the death of a large area of dense mangro
destroyed all aquatic life except for periodic pulse
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6.0 Sanitary Land Fill, Leanyer Dump 
Urban refuse fill into the edge of a salt marsh resulted in areas of po
marsh becoming significant mosquito breeding sites as the normal a
predators such as fish beetles and bugs were eliminated. Other ar
breeding sites by poor placement of the fill creating cut off pools or
interrupting surface drainage patterns. Additional problems were c
depressions left by the operation of machinery on the salt marsh floo
instance, the 

lluted 
quatic 

eas became 
 silt runoff 
reated by 

r. In one 
stockpiling of a large number of tyres without a covering of soil 

led to appreciable numbers of artificial container breeding mosquitoes affecting 

ments, are 
eding has 
oss tidal 

 debris into 
nut Grove 
e swampy 
 to 
ankment 

 the embankment and 
f brackish and 

 control zone sewerage scheme bordering 
tidal areas of Fannie Bay created depressions by machinery disturbance and 

 the Trade 
g sites by pushing 

to severe 
rovision for 

ossible 
e wet season, 

kment died 
kish water reed 
only be achieved 

ase 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 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, severely affecting nearby 
residential areas. 

 

nearby suburbs. 

 

7.0 Sewer Line Construction 
The installation of sewer lines, by the nature of gravity flow require
invariably installed near the tidal zone. The creation of mosquito bre
been caused by the construction of embankments to carry pipes acr
areas, the subsidence of excavations, or the pushing of earth and
the mangroves. An embankment across a former tidal creek in Coco
resulted in changing a free draining section of tidal creek into a dens
fresh water reed swamp. The ecological changes were not confined
upstream of the embankment. Continued seepage through the emb
caused mangrove species change in the tidal area below
the resultant root growth and silt accumulation created a series o
saline cut off pools. A section of the

subsidence of earth cover. More recent installations for
Development Zone created additional mosquito breedin
earth and mangroves into the tidal zone. 

 

8.0 Construction of Leanyer Sewage Ponds 

The siting of the Leanyer Ponds and associated embankments led 
disruption of mangrove drainage patterns. One embankment had p
drainage but the culvert was not installed with any consideration for p
ecological consequences. This area retained fresh water in th
but was still subject to very high tides. Mangroves within. the emban
and the previous mud flat was transformed into a dense brac
swamp. In addition, the maintenance of certain ponds could 
by effluent rele
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Plate 1 This tidally flooded ex-sand mining pit is now the site of prolific 
breeding by Aedes vigilax, Culex annulirostris and Anopheles farauti 
s.l.. 

 

 

Plate 2 An artificial drain constructed without an outlet to the tidal zone will 
simply pond and stagnate – and breed mosquitoes. 
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Plate 3 Inappropriate landfill here has blocked natural drainage on the salt 
marsh, leading to ponding and mosquito breeding. 

 

 

Plate 4 Interruption of drainage by nearby roadworks has led to tidally 
influenced ponding and killed the mangroves: large numbers of the 
saltmarsh mosquitos, absent before, were a problem here during 
the construction phase. 
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Plate 5 Pooling of stormwater through inadequate drainage creates 
mosquito breeding sites. 

 

 

Plate 6 A sand dam placed through mangroves leads to upstream ponding; 
mangrove death and high numbers of mosquitoes. 
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Plate 7 Machinery distrubance of the tidal area can give rise to significant 
numbers of mosquitoes after high tides. 

 

 

Plate 8 Damming of a mangrove creek for water storage, killed the 
mangroves and the resultant brackish water gave rise to very high 
numbers of mosquitoes. 
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