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1. Introduction  
1.1 Purpose of the Mosquito Management Plan (MMP) 

The purpose of this MMP is to;  

• Highlight the significant threat mosquitoes represent to Public Health & Safety, 
• Identify the species and characteristics of mosquitoes relevant to the area, and 
• Highlight the measures Council employs to protect the community from these 

pests. 

1.2 Background 

Based upon studies conducted by the University of South Australia beginning in 
2001 until April 2004, a mosquito control program has been operated by Council 
between September and April of each year. The program provides both short and 
long term benefits to the community by; 

• Identifying mosquito breeding sites to enable control measures to be taken 
either immediately or, recommendations made for engineering works to prevent 
further breeding, 

• Measuring mosquito species and numbers to allow assessment of public health 
risk,  

• Raising community awareness about mosquito and disease transmission,  
• Providing long term data to enable joint initiatives between the Council and 

relevant key stakeholders to implement common strategies to reduce the 
incidence of mosquito borne diseases. 

From 2009 onwards, the program will be based upon the SA Health strategic 
directions document, the South Australian Integrated Mosquito Management 
Strategy. 

1.3 Key Stakeholders 

Given that mosquito management is coordinated through Local Government by the 
South Australian State Government, the key stakeholders relevant to this plan are; 

• Government of South Australia – Department of Health 
• Council Environmental Services – Environmental Health Officer 
• Council Technical Services – Parks & Recreation 
• The Community 

2. Legislation, Plans & Guidelines 
2.1 Relevant Legislation 

• The Public and Environmental Health Act 1987 & Regulations 
• The Local Government Act 1999  
• The Port Pirie Regional Council Environmental Health Management Plan 
• Agricultural and Veterinary Products (Control of Use) Act 2002 & Regulations 

2004 
• The EPA Guidelines for Responsible Pesticide Use 
• The Environment Protection Act 1993 - Section 25 

2.2 Occupational Health & Safety – Safe Work Procedures 

Given that most methods of mosquito control involve insecticides or potentially 
hazardous chemicals, OH&S is vital in protecting the workforce from potential 
adverse health risks.  
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3. Legislation, Plans & Guidelines (Continued) 
2.3 South Australian Integrated Mosquito Management Strategy (SAIMMS) (Cont’d) 

This document provides the framework for the state-wide strategic management 
and control of mosquitoes and mosquito borne diseases, and provides the basis 
for this MMP. 

 
4. Mosquito Ecology  

3.1 Mosquito Life Cycle  

The mosquito life cycle is composed of four distinct stages of growth: egg, larva, 
pupa and adult (Figure ). The initial stage of the life cycle begins when the adult 
female lays eggs. The eggs develop into an immature aquatic larval stage which 
requires four moults to reach the pupal stage. Once development is complete, the 
adult mosquito emerges from the pupa and the life cycle can replicate again. 

3.1.1 Eggs  
Mosquito eggs vary in characteristic and location depending on the 
species type. Ochlerotatus species lay their eggs on a moist substrate 
(e.g., earth, rocks, vegetation base) whereas Culex, Anopheles and 
Coquillettidia species deposit their eggs on the water surface. Generally 
eggs will hatch around 2-4 days after laying although this period can vary 
depending on the species type and environmental conditions.  

3.1.2  Larvae  
The mosquito larval stage is dependant on an aquatic habitat to progress 
in development to the pupal stage. The larval habitat is selected by the 
female mosquito depending on physical and chemical parameters of the 
site including the water type before the eggs are deposited. Fresh, salt, 
brackish and polluted water sources are all utilised by differing mosquito 
species. Once hatched from the eggs, larvae progress through four 
instars where the outer skin is shed in between each stage to increase in 
size. Larval stage development varies with environmental conditions, 
specifically temperature, but commonly takes 5-10 days to complete.  

3.1.3  Pupae  
The pupal stage begins after the moulting of the fourth instar when the 
immature tissues begin to break down and form adult tissue within the 
pupa casing. This mobile stage generally takes 2-3 days but can take 
longer depending on temperature. Before the pupa emerges from its 
casing, it rises to the surface of the water and becomes immobile. The 
adult mosquito emerges to stretch and dry out body parts that have been 
folded in the casing before flying off.  

3.1.4  Adults  
Both male and female adult mosquitoes will seek out a meal of nectar or 
plant juices following emergence. Mating occurs quickly and the female 
now requires a blood meal (protein source) to produce eggs. The blood 
source varies with the species type and availability but commonly involves 
a variety of mammals including humans and bird species. Males are short 
lived and will continue to feed on plant nectar and juices without seeking a 
blood meal while females continue the cycle of blood feeding, egg 
development and laying.  
Figure 1 – Mosquito Life Cycle 
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5. Mosquito Ecology (Continued) 
3.2 Mosquito Life Cycle (Cont’d) 

 

4. Mosquito Species Found in the Port Pirie Regional Council Area 
Based on research undertaken between 2001 and 2004 by scientists from the Mosquito 
Research Laboratory in the University of South Australia, the following table summarises 
the species of mosquito commonly found in the region, their preferred breeding sites and 
their potential to spread disease 

SPECIES DISTRIBUTION BREEDING 
SITES 

PERIOD OF 
ACTIVITY 

POTENTIAL 
DISEASE 

TRANSMISSION 

Ochlerotatus 
camptorhync
hus  

Typically a 
coastal species 
but also known to 
occur in inland 
riverine areas 
with a brackish 
influence such as 
the lower Murray 
Valley; regional 
distribution in the 
South East.  

Brackish to fresh 
ground pools 
associated with 
coastal swamps 
and bushland but 
also salinity 
affected areas.  

Vicious biters 
day and 
night.  

Known laboratory 
vector of RRV, 
MVE and dog 
heartworm.  

Oclerotatus 
notoscriptus  

Domestic 
distribution but 
also in forested 
areas with tree-
holes and/or rock 
pools; regional 
distribution in the 
Murray Valley 
and South East.  

Tree-holes and 
rock pools in 
creek line 
environments, 
artificial 
containers in 
domestic 
environments.  

Readily 
attack by day 
in shaded 
areas but will 
also bite 
during early 
morning, 
evening and 
night.  

Major domestic 
pest species, 
known laboratory 
vector of MVE 
and RRV and 
important vector 
of dog 
heartworm.  
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4. Mosquito Species Found in the Port Pirie Regional Council Area 

Ochlerotatus 
vigilax  

Gulf coastal and 
saline river areas; 
regional 
distribution in the 
Murray Valley 
and South East.  

Temporary 
brackish ground 
pools left in 
mudflat/marshlan
d depressions, 
occasionally in 
deeper pools and 
within mangroves 
and often behind 
mangrove areas.  

Attack mainly 
during the 
day in 
sheltered 
areas but will 
also bite 
during the 
evening and 
at night. 
Readily 
attack at all 
times in full 
sunlight near 
larval 
habitats  

Major coastal 
pest species, 
laboratory vector 
of MVE, RRV and 
dog heartworm.  

Culex 
molestus  

Widespread; 
regional 
distribution in the 
Murray Valley.  

Typically 
suburban sewage 
ponds, septic 
tanks, foul ground 
and container 
water and 
drainage pits.  

Attack readily 
at night.  

Can be a serious 
domestic pest, 
laboratory vector 
of MVE.  

Culex 
quinquefasci
atus  

Widespread in 
urban areas; 
regional 
distribution in the 
Murray Valley 
and South East  

Near human 
habitation in man-
made containers 
such as septic 
tanks, water 
tanks, wells, 
tyres, gutters and 
discarded 
containers.  

Tend to bite 
more towards 
the middle of 
the night.  

Can be a 
significant 
domestic pest, 
laboratory vector 
of MVE although 
appears to be a 
poor vector of 
arboviruses and 
heartworm in 
general.  

5. Mosquito Habitats  
Mosquitoes breed in standing water whether it is fresh, salty or stagnant. Therefore any 
water body can act as a mosquito breeding ground. Mosquitoes often breed in puddles 
and water-holding containers such as old tyres, bathtubs, drums, fish ponds and pools. 
The identification and removal of such potential breeding sites is an important part of 
ensuring that mosquito populations do not grow to undesirable numbers. Although some 
natural water courses such as rivers and wetlands may provide habitat and breeding 
grounds for mosquitoes, most are dominated by predators such as fish, amphibians and 
various adult and larval insects that limit the growth of large numbers of mosquitoes. 

6.1 Mosquitoes and Wetlands 

Wetlands (natural and man-made) are often perceived to be mosquito breeding 
grounds however well designed and maintained wetland systems are generally not 
associated with an increase of mosquitoes. Healthy wetlands support a balanced 
ecosystem and encourage predators to keep mosquito numbers in check as part of 
natural food chain processes.   
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5.  Mosquito Habitats (Continued) 
5.1 Mosquitoes and Wetlands (Cont’d) 

Man-made or artificial wetland systems are commonly constructed to control and 
treat stormwater and wastewater. During the initial planning and development 
stages, it is possible to design the wetland system in a way that makes it less 
attractive to mosquitoes. It is therefore important for Engineers, Planners and other 
professionals involved in the design/construction process to be aware of and 
address mosquito-related issues. 

5.2 Mosquitoes and Surface Irrigation Waters  

Irrigation water used for agricultural production has the potential to result in 
mosquito breeding grounds through the following mechanisms; water storage 
systems, water delivery/drainage systems, or the area of land receiving the water. 
The extent to which irrigation will impact on mosquito presence may vary according 
to the specific method applied to an area, e.g.  

Flood irrigation – occurs when large amounts of water inundate an area of land. This 
method has the potential to create mosquito habitat but situations where the water 
evaporates, drains or is moved elsewhere within a five day period will prevent 
significant breeding.  

Drip Irrigation – small amounts of water are delivered via a dripper system to the 
base of individual plants where the water is quickly absorbed into the soil. This 
method is unlikely to contribute to mosquito breeding.  

6. Health Impacts of Mosquitoes 
6.1 Mosquito-borne Disease 

During blood-feeding, the female mosquito is able to become infected with 
pathogens circulating in the bloodstream of the meal source or pass on pathogens 
carried from a previous blood-feed. These pathogens require a period of time to 
multiply and develop within the mosquito before they can be transmitted to a new 
vertebrate host through the salivary glands during feeding. Mosquitoes are therefore 
known as vectors of disease.  

Mosquito-borne organisms capable of causing disease in humans can be grouped 
into three categories: protozoan blood parasites, filariasis and arboviruses. 

Category 1: Protozoan Blood Parasites – Malarial disease in humans is the result of 
infection by a protozoan blood parasite (Plasmodium) that is transmitted by 
Anopheles mosquitoes. There are four species of the genus Plasmodium and 
human infection results most commonly from the species P. falciparum or P. vivax 
and the blood parasites are transferred from an infected mosquito during blood 
feeding. These sporozoites initially invade the liver cells, progressively moving into 
the red blood cells and other organs such as the brain and kidneys. 

Category 2: Filariasis – There are three filarial nematodes that are transmitted to 
humans by mosquitoes although only one, Wuchereria bancrofti, has been detected 
in Australia. The parasite circulates in the bloodstream of an infected human where 
it is transmitted to a mosquito during blood-feeding. The immature parasitic worm 
develops in the mosquito for approximately two weeks before moving into the 
mouthparts in an infective state. Subsequent blood-feeding by the infected mosquito 
enables the parasite to invade a new human host where it further matures and 
infests the lymphatic system, resulting in a variety of symptoms including swollen 
limbs. Filarial worms also infect a variety of native and domestic animals. Dog 
heartworm is caused by Dirofilaria immitis and infection is now considered to be 
endemic in mainland Australia.  
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6. Health Impacts of Mosquitoes (Continued) 
6.2 Mosquito-borne Disease (Cont’d) 

Category 3: Arbovirus – An arthropod-borne virus transmitted from an infected to 
susceptible vertebrate host via arthropods such as mosquitoes, ticks and flies. 
Arboviruses associated with human disease in Australia are classified within the 
family Togaviridae, genus alphavirus (Group A), Ross River Virus and Barmah 
Forest Virus, or flavivirus (Group B), Murray Valley Encephalitis.  

Group A: 
Ross River Virus (RRV) is an infection caused by an alphavirus and is the most 
commonly transmitted arbovirus in South Australia. The virus was first isolated from 
the mosquito species Oc. vigilax near Ross River in Townsville in 1959.  

The primary vectors of RRV in South Australia are Cu. annulirostris (inland regions), 
Oc. vigilax and Oc. camptorhynchus (coastal mangrove/saltmarsh regions).  

Common symptoms of RRV infection include a rash, joint and muscle pain, swelling 
or stiffness and flu-like symptoms including fever, chills, headache and tiredness or 
weakness. RRV is not fatal and infection is thought to result in immunity thereafter. 
Symptoms become evident 3-11 days after infection and diagnosis is made through 
a series of blood tests. Most people recover completely from the disease within a 
few weeks but sometimes symptoms such as joint pain and tiredness persist for 
several months. Currently there is no vaccine available to protect against RRV 
infection nor is there specific treatment for the disease.  

Barmah Forest Virus (BFV) is an infection caused by an alphavirus and was first 
isolated from the species Cu. annulirostris collected from Barmah Forest (near the 
Murray River) in northern Victoria in 1974. Mosquitoes of the same species collected 
from south-west Queensland were also found to be carrying the virus at this time. 
BFV has been isolated from other species including the saltmarsh mosquitoes Oc. 
vigilax and Oc. Camptorhynchus. 

BFV has been recorded in all states of Australia and the incidence of infection 
appears to have increased in recent years.  

The symptoms of BFV are very similar to those associated with RRV, ranging from 
subclinical infection to arthritis, fever and rash following an incubation period of 7-10 
days. Recent studies have indicated that a rash is more commonly associated with 
BFV while arthritic symptoms are greater in RRV infections.  

BFV is detected through a significant rise in antibody titre to the virus in blood 
samples. BFV is not fatal and most infected people will recover within a few weeks, 
although symptoms such as tiredness and joint pain can persist for several months. 
There is no vaccine currently available to protect against the disease. 

Group B: 
Murray Valley Encephalitis: (MVEV) is a flavivirus that has the potential to cause 
severe human disease. MVEV was first isolated from fatal encephalitis cases in 
1951 in Victoria and South Australia. 

Since 1974, nearly all cases of the disease have been reported from the Northern 
Territory and Western Australia. The most recent case of MVE in South Australia 
was recorded in 2000 in the far north of the State.  

Water birds are recognised as the primary hosts of MVEV, with the night heron 
being a major vertebrate host of the virus. The freshwater breeding mosquito Cu. 
annulirostris is the major vector of the virus and is known to be widely distributed in 
South Australia, particularly the Murray Valley.  
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6. Health Impacts of Mosquitoes (Continued) 
6.2 Mosquito-borne Disease (Cont’d) 

MVEV commonly infects humans without producing disease (subclinical infection). 
However, in some cases symptoms include headache, nausea, fever and vomiting. 
Severe cases can result in coma or fatality due to the involvement of the central 
nervous system and the progression of encephalitis. Symptoms such as confusion, 
drowsiness and convulsions usually indicate the onset of encephalitis.  

In cases of disease, the onset of MVE is usually evident within 7-28 days of infection 
with the virus and detection requires a series of blood tests. Infection with the virus 
produces life-long immunity. No vaccine is currently available for protection against 
the disease. 

7. Climate Change and Mosquitoes  
Global climate change is expected to have wide-ranging consequences on the quality of 
human health although its effects will vary in complexity, scale, directness and timing.  

Higher global temperatures may lead to an increase in the transmission rates of certain 
mosquito-borne diseases, an extension of geographic ranges and seasonal numbers of 
certain mosquito species and perhaps the acceleration of pathogens developing in 
certain species. These factors may be particularly relevant with regard to the following 
diseases; 

7.1  Ross River Virus  
Unlike other mosquito-borne diseases, RRV can potentially be transmitted by a 
variety of species across a wide area of Australia. Therefore the effects of climate 
change are likely to vary by geographical region. Rising temperatures alone are 
unlikely to have a significant impact on the transmission rate of RRV but coupled 
with a predicted change in rainfall patterns, the rate of spread of the disease is likely 
to increase throughout Australia. 

7.2  Dengue  
It is possible that the distribution of the species Ae. aegypti will increase within 
Australia with the progression of global warming. At present this mosquito is 
restricted to Queensland, however climate change modelling has predicted that 
based on climate factors alone, dengue transmission will increase due to the 
increased dispersion of this mosquito to previously colder climates.  

7.3  Malaria  
Climatic modelling has indicated that there is a possible risk of the Australian 
malaria receptive zone spreading southwards from far north Northern Territory and 
Queensland with an increase in average temperatures. However, with continued 
effective public health practices to promote protection, prompt treatment of identified 
cases and vigilance in preventing re-establishment, malaria is not viewed as a direct 
threat to Australia in the foreseeable future.   

8. Mosquito Surveillance  
Mosquito surveillance plays an integral role in mosquito management and is undertaken 
to monitor mosquito populations in a given area. Surveillance allows pest and vector 
mosquito species to be identified and also provides a means to monitor abundance and 
fluctuations in populations over time.   
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8. Mosquito Surveillance (Continued) 
8.1  Mosquito Trapping  

Mosquito surveillance is commonly undertaken in the form of adult “trapping”. Traps 
are baited with dry-ice which emits carbon dioxide into the surrounding atmosphere. 
Traps are fitted with a small battery operated light and fan. Adult mosquitoes are 
attracted to the carbon dioxide and light source and consequently fly towards the 
trap. The suction of the fan draws the mosquitoes into a catch container or net fitted 
to the trap from which they are unable to fly out of.  

Traps are generally set late afternoon and collected early morning from pre-
determined locations. The trapped mosquitoes can then be placed in the freezer for 
a 12-24 hour period to allow death before identification and enumeration.  

8.2   Larval Sampling  

Larval sampling is often undertaken as a component of a mosquito surveillance and 
control program. Larval surveillance enables aquatic breeding grounds to be 
identified and seasonal fluctuations in breeding determined. Larvae are collected 
from their aquatic habitat using a ladle, tube or pipette.  

The information obtained from larval sampling can be used to determine the optimal 
times for larvicide application. When used in conjunction with adult trapping, larval 
sampling can provide an effective means of determining the efficiency of a control 
program. If larval sampling indicates that larvicide control has been effective yet 
adult numbers are not declining, unidentified breeding grounds are implied and need 
to be located. 

9. Protection Practices to Avoid Health and Nuisance Impacts  
The first line of defence in protection against mosquito-borne disease is to avoid 
mosquito prone areas. As this is not always possible or practicable, personal and 
household protection measures are the next best line of defence in the avoidance of 
mosquito bites and mosquito-borne disease. Practices currently promoted include: 

9.1  Personal Protection  

• Wearing loose-fitting, light-coloured clothing covering as much as the body as 
possible  

• Using an insect repellent containing DEET (diethyl toluamide) or picaridin on 
uncovered skin  

• Protecting rest and sleep areas with mosquito nets  

• Avoiding times of peak mosquito activity – some mosquito species will bite during 
the day but many are particularly active for two to three hours around sunrise and 
sunset  

9.2  Household Protection  

• Ensuring pot plant drip trays are emptied at least once a week or are filled with 
sand  

• Ensuring all windows and openings of houses, boats, caravans and tents are 
fitted with fine (1mm) insect screens  

• Ensuring rainwater and septic tank openings, wells or other large water 
containers are covered with wire mesh no coarser than 1mm  

• Appropriate disposal of rubbish: emptying, then covering or puncturing containers 
that may hold water  

• Stocking ornamental ponds and other man-made water bodies with small 
Australian native fish to eat any wrigglers  
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9. Protection Practices to Avoid Health and Nuisance Impacts  
9.3  Nuisance Impacts  

While nuisance mosquito biting represents a much lower risk to human health than 
the transmission of arbovirus, pest mosquitoes present risk to the general well-being 
of an individual, and often the wider community. Particularly if it is perceived that the 
threat of disease is increased. 

Nuisance biting can cause discomfort and result in secondary bacterial infections 
due to continued or prolonged itching of the bite site. Allergic reactions to the saliva 
injected during mosquito blood feeding can result in raised, red welts that persist for 
some time.  

Appropriately disinfecting swimming pools and ensuring unused swimming pools are 
emptied or stocked with small Australian native fish  

• Ensuring roof gutters are kept in good repair and that leaves and debris are 
removed regularly so that pools of water do not form  

• Ensuring bird baths, stock troughs and pets’ drinking water are emptied and 
refilled at least once a week  

9.4  Community Protection  

• Mosquito population and disease surveillance programs 

• Mosquito control programs where necessary 

• Promote community awareness of personal and household protection measures 
against mosquito bites 

• Appropriate planning and development processes that identify and address 
mosquito related issues 

9.5  Planning Controls for Integrated Mosquito Management Principles  
Strive to balance both health and environmental interests through incorporating 
consideration of the potential impacts of mosquitoes throughout the planning and 
risk management process.  

9.5.1  Eliminating /avoiding risk using:  

9.5.1.1  Planning controls  

•  Preventing the creation of potential ‘new’ breeding sites during 
construction and infrastructure development, through the appropriate 
design of permanent or temporary retention/detention basins.  

• Consideration given to the appropriate location of ‘people-intensive’ 
development and activities such as residential areas, schools, hospitals, 
child and aged care facilities, light industry, tourism, and recreational.  

• Consideration given to the location of animal intensive areas and 
development or activities, such as feed lots, or stock farms.  

•  Zoning to help protect the community against inappropriate development 
and activities, such as avoiding people-intensive development in close 
proximity to mangrove/salt marsh regions.   
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9. Protection Practices to Avoid Health and Nuisance Impacts  
9.5 Planning Controls for Integrated Mosquito Management Principles  

9.5.1  Eliminating /avoiding risk using:  

9.5.1.2  Administrative controls (legislation, policy & guidelines.)  

• Planning/activity approval in high-risk areas dependent on 
developer/tourism operator undertaking a risk management/IMM plan, 
including provisions for long-term funding where necessary, e.g. 
compulsory insect screens to be installed and developer to identify 
means of funding on-going mosquito management/control measures if 
development/activity is to go ahead in an identified high-risk/mosquito-
prone area.  

• Penalties for existing breeding sites or the creation of potential new 
breeding sites, e.g. through the provisions for ‘insanitary conditions 
giving rise to a health risk’ in the Public and Environmental Health Act.  

9.5.2  Reducing risk through:  

9.5.2.1  Engineering and design controls  

•  Source mitigation through appropriate and adequate design and 
maintenance of stormwater management systems and consideration of 
surface water implications such as irrigation and tidal inundation.  

•  Forward design consideration to avoid negative mosquito impacts such 
as the inclusion of appropriate lighting and vegetation screens.  

10. Determining the Need for Mosquito Control  
The decision to undertake mosquito control should only be made following careful 
consideration of all the factors involved. Mosquito management is primarily undertaken 
to protect the health of the community through reducing the risk of arbovirus 
transmission. However there are several other factors which contribute to the principles 
of mosquito management including; 

• Nuisance 

• Community Perception Of Risk 

• Amenity 

• Economic Loss 

• Environmental Impact 

An integrated mosquito management program aims to assess these factors to ensure 
that the most suitable approach is adopted on a case-by-case basis.  

During the larval stage of their life, mosquitoes live in water habitats, many of which may 
represent an area of environmental significance. The aquatic habitats and breeding 
grounds of mosquitoes can vary greatly, although many are natural or artificial wetland 
regions. These ecosystems can be varied and quite complex, therefore it is important to 
consider the implications of mosquito management across the entire ecosystem.  

Certain aspects of the supporting environment may be unknown in relation to mosquito 
management, for instance effects of chemical control on off-target species, the effects of 
runnelling or other means of physical modification. Where the implications involved in the 
proposed mosquito management are unidentified, due care must be taken to ensure that 
environmental safeguards are applied and that the best practice control method for that 
particular region is selected.   
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10. Determining the Need for Mosquito Control  
While it is not feasible or environmentally responsible to attempt to eliminate all 
mosquitoes it is sometimes necessary to reduce numbers in an effort to decrease the 
risk of arbovirus transmission. The following model can be utilised in determining the 
benefit of mosquito control in specific situations and localities. 

10.1  Integrated Mosquito Control & Management Model Principles:  

• Avoid human and domestic animal presence in mosquito-prone areas, where 
possible, to minimise exposure. 

• Utilise personal/household protection measures to reduce the risk of mosquito 
bites and mosquito-borne disease, including promotion of the concept of ‘living 
with mosquitoes’. 

• Only control / treat when avoidance and protective measures do not effectively 
protect human / animal health or wellbeing. 

• Minimise impact to the environment and the economy of any control/treatment 
measures implemented. 
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11. Best Practice Mosquito Control Methods  
All chemicals have the potential to create adverse human and environmental effects and 
it is important to recognise the need for careful consideration of the anticipated benefits 
versus the negative impacts as shown in the aforementioned model. If chemical control 
is deemed necessary, chemicals must be used in accordance with the Agricultural and 
Veterinary Products (Control of Use) Act 2002 and its associated Regulations 2004, 
which aims to provide a clear framework for the use of chemicals in a responsible 
manner based on knowledge, skill and responsibility.   

 

Is There a Need to Implement Mosquito Management Activities? 

YES 
If risk to human/animal health is high 

NO 
1.If no significant risk to human health 

(eg low human population present 
Mosquito species present are only 
associated with nuisance biting, 
which could be remedied through 
personal protection methods) 

2. If Mosquito control activities would 
have significant adverse 
environmental  or economic impacts 
. 

Promote personal protection and 
avoidance measures.  

Risk Assessment to Determine Need & 
Type of Management Measure: 

To determine the level of potential adverse 
public health impacts, consider; 

• Human population numbers and 
their    proximity to mosquitoes. 

• Species of mosquito and density – 
its ability to be a disease vector or 
nuisance biter. 

• Presence of suspected or 
confirmed vertebrate virus 
reservoirs. 

-ve health      HIGH        
impact            MED 
potential        LOW 
  

If mosquito numbers are low but the 
species is a vector & there are humans in 
close proximity the risk rating would be 
high (2-3) 

1. Promote & utilise avoidance 
principles & personal protection 
measures to avoid need for control 
measures 

2. Implement control & treatment 
regime. 

3. Assess control regime needed 
based on treatment area and 
environmental / economic 
sensitivity. 

2 3 3 
1 2 3 
1 1 2 

When Control/Treatment 
Regime is Required 

Consider: 
•  Treatment Type – chemical / 

physical / biological & 
environmental impacts. 

• Treatment Methodology 
• Effective Treatment 

Frequency 
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11. Best Practice Mosquito Control Methods  
A general duty of care is mandated in Part 2 of the Act in which a person who uses or 
disposes of agricultural and certain veterinary chemical products must exercise all 
reasonable care to prevent or minimise harm to the health and safety of humans and the 
environment. This duty of care is extended to the prevention/minimisation of land, plant 
and animal contamination outside of the intended treatment area in the case of 
agricultural chemical products. 

The fate of the pesticide on the receiving environment must also be considered. The 
EPA Guidelines for Responsible Pesticide Use are a guide for users to be aware of the 
key principles for environmentally sound pesticide use and pesticide regulation in South 
Australia. In addition, Section 25 of the Environment Protection Act 1993 dictates a 
‘general environmental duty’ in which everyone has a responsibility to take all 
reasonable and practicable measures to avoid causing environmental harm. 

The following outlines a number of known mosquito control methods, both chemical and 
physical, that are currently recognised as best practice.. 

11.1  Chemical Control  
Chemical control involves the use of larvicides and adulticides to reduce mosquito 
populations. Larvicides prevent mosquito larvae emerging from breeding sites as 
adults and adulticides are lethal to adult mosquitoes. Adulticides are applied 
through techniques such as fogging and barrier treatments, usually as a last resort 
for mosquito control. Adulticiding is a less efficient means of control due to 
dispersed application and off-target effects to other organisms. Adulticides are 
generally used when an outbreak of arbovirus occurs and a reduction in adult 
mosquitoes is necessary to reduce the risk of further disease transmission and 
when other control options have failed.  

The type of chemical applied for larval control varies with factors such as habitat 
type, the number of larvae present, growth stage of the larvae and environmental 
significance of the site. In South Australia the most common chemical application 
is s-methoprene. 
11.1.1  (S)-methoprene (Altosid® , PROLINK®, NOMOZ® Products)  

(S)-methoprene is a selective larvicide which disrupts the natural life cycle 
of the mosquito at the larval stage, preventing the mosquito from 
emerging from the pupal casings as adults. Use of (S)-methoprene as a 
control agent is advantageous in that it allows the larvae to remain 
available within the food chain but there may be off-target impacts to 
crustaceans, molluscs, other insects and animal groups. At present this 
chemical forms the basis of control measures employed throughout the 
Region. 

11.1.2  Pre-treatment 

The pre-treatment of areas known to be “hotspots” for mosquito breeding 
can reduce and in some cases eliminate the need for the subsequent use 
of chemical treatment regimes. Pre-treatment can also be an effective 
means of mosquito control when applied to areas that are subject to 
infrequent or irregular tidal inundation and/or areas that are difficult to 
access on a regular basis.  

Products such as (S)-methoprene (Altosid®) may be suitable pre-
treatment options due to their prolonged residual action. Briquettes remain 
viable for periods of up to 150 days and may be suitable to use where 
access to breeding sites is difficult or impractical.   
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11. Best Practice Mosquito Control Methods  
11.1 Chemical Control  

11.1.2  Pre-treatment 

Areas that have previously been identified as yearly breeding sites may 
also be targeted for pre-treatment early in the breeding season to ensure 
that adult mosquito emergence is significantly minimised. The need to 
consider off-target impacts may limit the appropriateness of pre-treatment 
as a form of mosquito control. 

11.1.3  Barrier Treatments  

Although it is preferential to focus on the control of mosquitoes at the 
larval stage, this is not always feasible or successful in all situations. 
Control of adult mosquitoes may be necessary when high mosquito 
abundance creates a threat to public health.  

A relatively new addition to the chemical control category, Bistar® 
Environmental Health Insecticide is a barrier treatment used to reduce 
adult mosquito populations in both domestic and public uses. Bifenthrin is 
the active constituent of the product and application involves spraying 
internal and external areas and surrounds to form a residual surface 
treatment. Bistar is applied to areas that mosquitoes frequently land or 
rest on, including vegetation. 

Bistar® was used in a barrier trial in Port Pirie in February 2004 when 
mosquito numbers were high. A corridor of vegetation was sprayed in an 
attempt to intercept mosquitoes before they reached the residential area 
of the town. Results of the trial indicate that the number of Oc. vigilax 
collected from traps in the township declined significantly post treatment 
and that the effects appeared to persist for approximately 2 weeks (Duval 
& Kokkinn, 2004). Further studies revealed a 94% mean reduction in 
mosquitoes over a six week period following the application of a Bistar® 
barrier.  

Bifenthrin, however, is highly toxic to fish, crustaceans and aquatic 
species, moderately toxic to a variety of birds and moderately toxic to 
mammals when ingested. Care must be exercised to ensure that products 
containing bifenthrin do not contaminate water-ways, either directly or 
indirectly through spray-drift.  

Due to the toxicity of Bifenthrin and the potential for adverse off-target 
effects, consultation with the EPA is required. 

11.2   Physical Control - Land Modification Solutions  

Physical control of mosquitoes is achieved through environmental modification to 
decrease or eliminate the habitat of mosquito larvae. Several methods of physical 
mosquito control are possible including;  

•  Environmental Modification – an alteration of habitat characteristics such as pH 
or vegetation load to render it unsuitable for mosquito breeding,  

•  Water Management - making water bodies unsuitable for mosquito habitation 
through methods such as runnelling (trenching), ditching or adjustment of depth,  

•  Filling - larval habitats are filled in or covered with sand, earth or other material 
to eliminate the topographical depression that, once filled with water, can act as 
a breeding ground for mosquitoes  

•  Draining - drainage of the habitat so it no longer supports mosquito larvae 
including open ditching, gravity drainage and installation of tidal gates. 
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11. Best Practice Mosquito Control Methods  
11.3  Mosquito Repelling Plants  

There are many garden plants that have been identified as exhibiting potential 
mosquito repelling properties. Plant species containing essential oils that 
reportedly have some form of repellent activity include; citronella, cedar, verbena, 
pennyroyal, geranium, chrysanthemum, lavender, pine, cinnamon, rosemary, 
thyme, garlic and peppermint. Most of these essential oils, extracted by crushing 
the plants leaves, give short-term protection of up to two hours when applied as a 
personal insect repellent. 

In addition, there is a grass Cymbopogon spp. native to South Australia is also 
thought to have repellent properties due to the high citronella content of its 
leaves. 

12. Implications of Mosquito Control  
As stated previously, at present the only chemical Council employs in its mosquito 
management processes is (S)-methoprene. Studies conducted into the environmental 
fate of (S)-methoprene have indicated that this chemical is unlikely to persist in the 
environment for any significant period of time due to its low persistence in soil and rapid 
degradation in sunlight both in water and on inert surfaces. 

At certain doses, (S)-methoprene may be slightly to moderately toxic to certain fish 
species, although non-target aquatic organisms such as water fleas, damselflies, snails, 
tadpoles and mosquito fish were shown to have very few, if any adverse effects, when 
exposed to (S)-methoprene. Exposure to the chemical also had no adverse effects on 
earthworms and bees. (S)-methoprene is slightly toxic to birds but in mammals (S)-
methoprene is completely broken down and excreted with no apparent toxic effects. (S)-
methoprene has, however been shown to be toxic to certain species of marine, estuarine 
and freshwater invertebrates, particularly crustaceans. 

It should be noted however that the adverse effects on non-target organisms observed 
have generally occurred at higher level doses than that recommended for the control of 
mosquitoes. A review of studies indicates that (S)-methoprene is one of the safer 
chemicals (in relation to off-target effects) available for mosquito control.  

The US EPA expressed concerns about the use of (S)-methoprene (particularly 
briquettes and slow-release formulations) in estuarine systems due to toxicity to non-
target aquatic invertebrates. This resulted in a thorough review of the toxic effects of (S)-
methoprene between 1993 and 1996. At the end of the review, the EPA concluded that 
when used in dosage rates advised for mosquito control, (S)-methoprene poses very 
little hazard to people and other non-target species, including estuarine invertebrates 
(US EPA, 2001). 

It is envisaged that over time, as wetlands management initiatives improve, along with 
the expansion of current stormwater catchment infrastructure, potential mosquito 
breeding areas will be significantly reduced. This would hopefully result in less reliance 
upon chemical control methods, thereby reducing any potential environmental risks 
associated with them. 

13. Implementation Procedures 
The successful implementation of Mosquito Management initiatives throughout the 
Region relies on a collaborative approach between the Environmental Services and the 
Technical Services Departments. 

The role of Environmental Services is to attend to Customer Requests, keep accurate 
records and compile relevant and current information for the annual up-date this 
Management Plan and to be able to report periodically on the status of the mosquito 
control program. 
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14. Implementation Procedures (Continued) 
The role of Technical Services is to contribute to the on-going database of known 
breeding sites (see appendix A-E), to periodically treat those breeding sites with the 
relevant chemical agents (see Appendix F), to complete the appropriate job sheets (see 
Appendix G) as that work is completed and to return those job sheets to the 
environmental health officer for inclusion ion updates to this plan. 

In addition, as a function of their broader “field operations”, Technical Services should 
ensure adequate supplies of the appropriate chemical agents are available, and budget 
accordingly. 

All relevant parties should attend meetings in early September and late February each 
year to discuss issues associated with mosquito management. 

15. Mosquito Internet Resources  
Further information related to Mosquitoes and Mosquito Management can be found at 
the following websites; 
The Department of Medical Entomology (University of Sydney and Westmead 
Hospital)  

• Provides fact sheets on mosquitoes and their habitats and vector borne diseases  
• Detailed information on different species of mosquitoes including photographs and 

distinguishing characteristics for identification purposes  
http://medent.usyd.ed.au/ 

 
The National Arbovirus and Malaria Advisory Committee (NAMAC - a sub 
committee of the Communicable Diseases Network Australia) 
• Provides information on mosquito borne disease statistics   
• National overview of mosquito, human and virus surveillance  

http://www.health.gov.au/internet/wcms/publishing.nsf/Content/arbovirus+and+malar
ia+surveillance-1  

 
Mosquito Control Association of Australia  
• Information on mosquito biology  
• Links to other mosquito related sites  
• Information on mosquito related training courses  

http://www.mcaa.org.au/ 
 

Department of Health, Communicable Disease Control Branch  
• Simple and effective personal protection advice  
• Information on the elimination of breeding sites  

http://www.dh.sa.gov.au/pehs/Youve-got-what/mosquito-control.htm 
 

Department of Health, Communicable Disease Control Branch  
• Information on Ross River virus  
• Personal protection advice  

http://www.dh.sa.gov.au/pehs/Youve-got-what/specific-conditions/ross-river.htm 

 

 

http://medent.usyd.ed.au/
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/arbovirus+and+malaria+surveillance-1
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/arbovirus+and+malaria+surveillance-1
http://www.mcaa.org.au/
http://www.dh.sa.gov.au/pehs/Youve-got-what/mosquito-control.htm
http://www.dh.sa.gov.au/pehs/Youve-got-what/specific-conditions/ross-river.htm
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15. Mosquito Internet Resources  
Department of Health, Environmental Health Service   
• Current “Fight the Bite” media campaign  

• Radio commercial, poster and pamphlet  
http://www.dh.sa.gov.au/pehs/publications/mozzies-fight-bite.htm 

  
Australian Pesticides and Veterinary Medicines Authority  
• Information on chemicals registered for use in Australia  
• Links to product labels and MSDS’s  

http://www.apvma.gov.au/ 
  

http://www.dh.sa.gov.au/pehs/publications/mozzies-fight-bite.htm
http://www.apvma.gov.au/
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APPENDIX A – Urban Mosquito Breeding Areas – Port Pirie 
Mosquito Breeding Sites - Urban Section 1 

  Area Description - Location 

1 Cemetery Lagoon Whittard St drain flows in from northern side Broadway in line with Whittard 

2 Cockburn St Swale Drains from Fifth St and should drain into Falconer St drain. 

3 Dead Horse Lagoon NE inflow pipe, valve chamber to the East, SW corner, Nth side of Coombe Rd & West side 

4 Geddes Rd Pond 120mNth of Haslam Rd. 

5 Goode Rd Pond Between Tummel & Tay Streets on reserve land 

6 Moppett Rd Lagoon Drains feeding lagoon  on NE, SW sides and outflow to the West all retain water 

7 Paralla St Drain Open earth drain from junction of Paralla & Edward runs S 60m then E across Anzac 

8 Pearce St Pond Discharges into low-lying area south of SW corner of Pearce St 

9 Phoenix Park Lagoon All areas 

10 Senate Rd Swale Midway between Sifton St & Fredrick Rd. 

11 Sifton Rd Pond Nearby swale drains into shallow pond. 

12 
Leahey Rd / The 
Terrace Large Water Pooling Area 

13 Vivian / McBride Shallow Depressions along W an NW edge of park 

 

 
These areas are treated with (S)-methoprene sand or Briquettes. (see Appendix F) 
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APPENDIX A – Urban Mosquito Breeding Areas – Port Pirie (Continued) 
 

Mosquito Breeding Sites - Urban Section 2 
  Area Description - Location 

14 Balmoral Rd Drain open drain approx. 300m west of Dunn St on Balmoral Rd extension 

15 Beaumont Ave Pond A & B South of Bolivar Cr & Beaumont Ave intersection 

16 Esmond Rd Pond Located at SW corner of Henry & Esmond. 

17 Ferme St Drain Junction of Ferme St & Pt Davis Rd 

18 Harris Rd Lagoon 150m east of Harris & Pirie Rds 

19 Jervis St Drain culvert under road - via side entry pits in Jervis midway between Anzac & Smale 

20 Regent St Swale Flows into Woodward Pk near East end of regent. 

21 Regent St Swale Swales at Regent & Oxford and Regent & Heyward. 

22 Wattle Drive Pond Small Depression south of southern end of Warttle Dr in adjoining farmland 

 

 
These areas are treated with (S)-methoprene sand or Briquettes. (see Appendix F) 

 
 
 
 
 
 
 
 
 
 
 



23 
Port Pirie Regional Council 
Mosquito Management Plan  

APPENDIX B – Non-Urban Mosquito Breeding Areas – Port Pirie 
 

 
These areas are treated with (S)-methoprene sand or Briquettes. (see Appendix F) 

 
Mosquito Breeding Sites - Non-Urban Areas Port Pirie  

  Area Description - Location 

1     

2     

3     

4     

5     

6     

7     

8     

1 
2 3 

4 
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APPENDIX C – Mosquito Breeding Areas Crystal Brook 
 

 
These areas are treated with (S)-methoprene sand or Briquettes. (see Appendix F) 

 

Mosquito Breeding Sites - Crystal Brook 
  Area Description - Location 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
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APPENDIX D  – Mosquito Breeding Areas Redhill 
 

 
These areas are treated with (S)-methoprene sand or Briquettes. (see Appendix F) 

 
Mosquito Breeding Sites - Redhill 

  Area Description - Location 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
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APPENDIX E  –  Mosquito Breeding Areas Koolunga 
 

 
These areas are treated with (S)-methoprene sand or Briquettes. (see Appendix F) 

 
Mosquito Breeding Sites - Koolunga 

  Area Description - Location 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
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APPENDIX F – Annual Mosquito Control Roster 
 
Mosquito Breeding Sites CONTROL ROSTER  
- Urban Section 1     

  Area Control Dose Control Method 
Control 

Frequency 

1 Cemetery Lagoon 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

2 Cockburn St Swale 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

3 Dead Horse Lagoon 30 grams / 100m2 (S)-methoprene sand Oct / Dec /Feb  

4 Geddes Rd Pond 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

5 Goode Rd Pond 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

6 Moppett Rd Lagoon 30 grams / 100m2 (S)-methoprene sand Oct / Dec /Feb  

7 Paralla St Drain 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

8 Pearce St Pond 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

9 Phoenix Park Lagoon 30 grams / 100m2 (S)-methoprene sand Oct / Dec /Feb  

10 Senate Rd Swale 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

11 Fredrick / Claxion / Rodda 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

12 Leahey Rd / The Terrace 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

13 Vivian / McBride 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

Mosquito Breeding Sites CONTROL ROSTER - 
Urban Section 2     

  Area Control Dose Control Method 
Control 

Frequency 

12 Balmoral Rd Drain 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

13 Beaumont Ave Pond A 30 grams / 100m2 (S)-methoprene sand Oct / Dec /Feb  

14 Beaumont Ave Pond B 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

15 Esmond Rd Pond 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

16 Ferme St Drain 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

17 Harris Rd Lagoon 30 grams / 100m2 (S)-methoprene sand Oct / Dec /Feb  

18 Jervis St Drain 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

19 Regent St Swale 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

20 Regent St Swale 3 grams / 10m2 (S)-methoprene sand Oct / Dec /Feb  

21 Wattle Drive Pond 30 grams / 100m2 (S)-methoprene sand Oct / Dec /Feb  

Mosquito Breeding Sites CONTROL ROSTER - 
Non-Urban Section     

  Area Control Dose Control Method 
Control 

Frequency 

1   30 grams / 100m2 (S)-methoprene briquette 
October & 
January 

2   30 grams / 100m2 (S)-methoprene briquette 
October & 
January 

3   30 grams / 100m2 (S)-methoprene briquette 
October & 
January 

4   30 grams / 100m2 (S)-methoprene briquette 
October & 
January 

5   30 grams / 100m2 (S)-methoprene briquette 
October & 
January 

6   30 grams / 100m2 (S)-methoprene briquette 
October & 
January 
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APPENDIX G – Mosquito Breeding Area Treatment Job Sheets  (A) 
 

Mosquito Breeding Sites CONTROL ROSTER  - Urban Section 1 
DOSE = 3 grams / 10m2  = 30 grams / 100m2 

  Area 
Brick / 
Sand DATE Comment 

1 Cemetery Lagoon       

2 Cockburn St Swale       

3 Dead Horse Lagoon       

4 Geddes Rd Pond       

5 Goode Rd Pond       

6 Moppett Rd Lagoon       

7 Paralla St Drain       

8 Pearce St Pond       

9 Phoenix Park Lagoon       

10 Senate Rd Swale       

11 Fredrick / Claxion / Rodda       

12 Leahey Rd / The Terrace       

13 Vivian / McBride       

14 Balmorla Rd Drain       
15 Beaumont Ave Pond A & B       
16 Esmond Rd Pond       
17 Ferme St Drain       
18 Harris Rd Lagoon       
19 Jervis St Drain       
20 Regent St Swale       
21 Regent St Swale       
22 Wattle Drive Pond       
23         
24         
25         
26         
27         
28         
29         
30         
31         
32         
33         
34         
35         
36         
37         
38         
39         
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APPENDIX G – Mosquito Breeding Area Treatment Job Sheets  (B) 
 

Mosquito Breeding Sites CONTROL ROSTER - Urban Section 2 
DOSE = 3 grams / 10m2  = 30 grams / 100m2 

  Area 
Brick / 
Sand DATE Comment 

1 Balmoral Rd Drain       

2 Beaumont Ave Pond A       

3 Beaumont Ave Pond B       

4 Esmond Rd Pond       

5 Ferme St Drain       

6 Harris Rd Lagoon       

7 Jervis St Drain       

8 Regent St Swale       

9 Regent St Swale       

10 Wattle Drive Pond       

11         
12         

     Mosquito Breeding Sites CONTROL ROSTER - Non-Urban Section 
DOSE = 3 grams / 10m2  = 30 grams / 100m2 

  Area 
Brick / 
Sand DATE Comment 

1         

2         

3         

4         

5         

6         

7         

8         

9         

     Mosquito Breeding Sites CONTROL ROSTER - Crystal Brook / Redhill / Koolunga 
DOSE = 3 grams / 10m2  = 30 grams / 100m2 

  Area 
Brick / 
Sand DATE Comment 

1         

2         

3         

4         

5         

6         

7         

8         

9         

 


