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The Town of Cambridge (the Town) is located within Perth’s western suburbs, approximately 8 kilometres west 
of the Perth Central Business District. The Town encompasses the suburbs of City Beach, West Leederville, 
Floreat, Wembley and sections of Jolimont, Mount Claremont and Wembley Downs. The Town has a 
population just under thirty thousand (Australian Bureau of Statistics, 2020) with a total land area of 22 square 
kilometres comprised predominantly of residential zoning with significant parks and recreational areas. 
The Town has two significant wetlands. Lake Monger is a permanent freshwater lake in Wembley and Perry 
Lakes is in Floreat and made up of two waterbodies which dry during the summer months. Perry Lakes Reserve 
is approximately 80 hectares in size and contains an east and west lake which have been found to be the main 
breeding site for mosquitoes within the Town. The northern end of the lakes have a shallow gradient at the 
edges, dense vegetation and a high accumulation of leaf litter and organic matter, supporting the growth of 
mosquitoes. In the summer months when the lakes dry up, ponding areas occur providing ideal habitats for 
breeding. Urban areas within the Town also contribute to breeding areas through stagnant pools and ponds, 
blocked gutters, backyard containers and stormwater systems. Changes to climatic patterns with a rise in 
rainfall and temperatures has the potential to increase mosquito numbers. 
Of the numerous mosquito species found within Western Australia a number are classified as serious pests 
and/or disease vectors, the most common in Perth urban areas being:
• Aedes camptorhynchus
• Aedes vigilax
• Aedes notoscriptus
• Culex annulirostris
• Culex quinquefasciatus

Ross River virus (RRV) and Barmah Forest virus (BFV) are the most common mosquito-borne viruses causing 
human disease in Western Australia. Although the risk of contracting a mosquito-borne disease within the 
Town is considered low, the volume of mosquitoes can present an unacceptable pest problem of a seasonal 
nature, requiring control to maintain quality of life to surrounding areas. 

Mosquitos play an important role in the ecosystem by recycling nutrients, pollinating plants and providing a 
food source for other species. Therefore, the total eradication of mosquitoes is not possible. The aim of this 
mosquito management program is to monitor the mosquito population and develop an integrated approach 
containing physical, chemical, biological and cultural methods to effectively reduce the risk from mosquitoes 
and mosquito-borne disease whilst having minimal environmental impact. 

Contents Introduction
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Program

1. To minimise the risk of potential vector-borne disease transmission within the Town; 

2. Improve amenity for visitors and surrounding residences to Perry Lakes Reserve whilst balancing 
impacts on the environment;

3. To create a baseline surveillance data set to gain an understanding of natural mosquito populations 
within Perry Lakes Reserve and how populations vary under environmental conditions;

4. Create an integrated control framework using physical, chemical, biological and cultural methods to 
protect against mosquito resistance;

5. Educate the community on backyard breeding sites and how to avoid interactions with mosquitoes;

6. Liaise with the Department of Health and annually review the effectiveness of the mosquito 
management plan, updating as necessary. 

The purpose of the Town’s mosquito management plan is to gain 
an understanding of existing mosquito populations, a guide for 
when control methods are to be implemented and how climactic 
conditions can alter the natural habitat and its associated breeding 
sites. The objectives of this management plan are: 

objectives

Strategic

Goal 1: A sense of community, pride and belonging

Strategy 1.2  Promote our strong community identity and focus our responses on the needs of local 
  residents, businesses and ratepayers.

Goal 2:  Quality local parks and open spaces for the community to enjoy

Strategy 2.1  Adopt a more strategic and coordinated approach to the planning of our parks and 
  greenspaces recognising their diverse roles and local community preferences.

Goal 3:  An active, safe and inclusive community

Strategy 3.4  Act to create and maintain safe, friendly and open environments that residents can access 
  and enjoy.

The mosquito management plan embraces the following strategies 
of the Town’s Strategic Community Plan 2018-2028 by decreasing 
disease risk and improving amenity in Perry Lakes and surrounds: 

implications

Statutory management 

and legislation 

Under the Health (Miscellaneous Provisions) Act 1911 and subsidiary 
legislation, local governments have the following responsibilities 
regarding vector control: 

1. Where required, preparing and implementing mosquito management programs for the control of 
nuisance and disease carrying insects such as mosquitoes;

2. Ensuring nuisance or disease carrying insects breeding on public land where such insects impact on 
residential areas are monitored and managed. 
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The lifecycle of the mosquito begins with an adult 
female laying eggs which hatch into larvae. The 
larvae go through four moult stages (instars), 
increasing in size until reaching the final aquatic 
stage, the pupa. The terrestrial/aerial adult stage 
emerges from the pupa which then feeds and 
mates. Most female mosquitoes require a blood 
meal to develop eggs. Following a blood meal, 
females will source a resting site to develop the 
eggs, lay the eggs and then repeat the cycle. 
Arboviruses (arthropod-borne viruses) are a 
collective term for viruses which are circulated 
through the environment through arthropod 
vectors such as mosquitoes and vertebrate animals 

(the host). When hosts are bitten by an infected 
mosquito, enough virus may develop in their blood 
to pass the virus on to other mosquitoes that feed 
on them. 

There are over 70 endemic arboviruses in Australia 
however only Ross River virus (RRV), Barmah Forest 
virus (BFV), Murray Valley encephalitis virus (MVEV), 
and West Nile Virus (Kunjin strain) (WNVKUN) 
commonly cause disease in humans. The below 
table contains the most common nuisance or 
disease vector species identified within Perry Lakes 
Reserve, preferred habitat conditions and public 
health risk. 

Mosquito Species Breeding Habitat Active Season Public Health Risk

Culex annulirostris Permanent/semi-
permanent freshwater 

to mildly brackish 
manmade lakes and 
containers, prefers 

heavily vegetated sites

November - March 
(water temperatures 
greater than 18oC) 

Nocturnal and twilight 
biter, possible vector for 
MVEV, WNV, RRV and 

BFV

Aedes notoscriptus Clean domestic 
environment, artificial 

containers

Year round, peak in 
summer months

Vicious twilight biter, 
occasionally bites 

nocturnally and through 
the day preferring 

shade, possible vector 
for RRV and BFV

Coquillettidia sp. nr. 
linealis

Permanent heavily 
vegetated swamps and 

wetlands

October - March Vicious nocturnal biter, 
possible vector for RRV

Culex 
quinquefasciatus

Clean/polluted domestic 
environment, artificial 

containers 

Year round, peak in 
winter months

Nocturnal and twilight 
biter, poor disease 

vector

Mosquito biology 

and ecology
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Wetlands 

Perry Lakes Reserve has been identified as the main 
mosquito breeding area within the Town. The lakes 
collect stormwater run-off, have shallow banks 
on the northern borders, dense vegetation and a 
high build-up of leaf litter and organic matter. The 
lakes historically tend to dry in the summer months 
and the shallow areas in the northern sections 
create ponds ideal for mosquito breeding. The 
recently established Perry Lakes Replenishment 
Project diverts stormwater from the Herdsman 
Main Drain into both lakes. This will increase water 
levels and aims to reinvigorate the area. The 
impact of increased water levels 
on mosquito breeding patterns will be closely 
monitored through the implementation of the 
Mosquito Management Plan.
Surveillance of Lake Monger has not revealed any 
mosquito breeding sites. 

Urban areas

Common urban breeding areas include stagnant 
pools and ponds, bird baths, backyard containers, 
blocked gutters and stormwater drains. 
Effective community education to remove breeding 
areas located on private property is an important 
factor for mosquito population control in the urban 
environment. 

Breeding

sites

RRV and BFV are the most common causes of mosquito borne disease in Western Australia, and the viruses 
are present throughout most of the state. The risk of community transmission of an arbovirus within the 
Town is considered low but possible as disease vector species are present. As adult trapping numbers have 
indicated biting species in excess of 300 per trap, the risk of mosquito populations increasing to nuisance 
levels within the Town is considered moderate. 

Nuisance/disease

risk

As the mosquito management 
plan is in its initial stages, 
thorough mosquito and 
environmental monitoring 
over the next three years will 
provide a solid baseline for 
understanding how natural 
populations change with 
environmental conditions.

Adult and larval mosquito monitoring 

Adult trapping and larval monitoring within 
Perry Lakes Reserve commenced September 
2021 following an increase in complaints. Data 
revealed that the lakes were a confirmed breeding 
site. Adult trapping is completed monthly in 
coordination with members of the Western 
Suburbs Regional Organisation of Councils 
(WESROC) Contiguous Local Authorities Group 
(CLAG) during the peak season. The WESROC 
CLAG comprises the Cities of Nedlands and 
Subiaco and Towns of Claremont, Cottesloe and 
Mosman Park in a voluntary partnership in the 

management of mosquitos across the region. 
Larval surveys are completed monthly and as 
required when high numbers of adult species are 
trapped to identify breeding sites. Trapping to date 
has revealed high numbers of Culex annulirostris 
in excess of 300 per trap and an increase in 
Coquillettidia sp. nr. linealis in areas with dense 
bulrush. Rearing of larvae has confirmed breeding 
sites of Culex annulirostris in the centre and fringes 
of the lakes where drying and ponding occurs in 
the warmer months.

Environmental data 

Rainfall, temperature and humidity data are 
important factors for understanding breeding 
habitats and larval growth rates. Warmer 
temperatures and increased rainfall caused by 
climate change will impact on mosquito breeding 
patterns. The ongoing collection of this data as 
well as recording habitat changes helps develop  
an understanding of the natural mosquito 
populations and to predict changes for future 
management strategies. 

Baseline

Survey
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Public education plays an important role in effective mosquito management. Education raises public 
awareness of mosquito borne disease and prevention strategies for reducing contact with mosquitoes. Private 
properties can support mosquito breeding and education on identifying and removing backyard breeding 
sites is an important factor in controlling mosquito populations. The Town utilises the Department of Health 
Fight the Bite Campaign material to circulate on social media and to provide to residents.

Public education

Biological 

The fish present would be Gambusia which are 
introduced from Africa. There is also a need to 
include Microbats (Goulds and Chocolate Wattle) 
on the list of predators and snake necked turtles as 
they are all heavy feeders on mosquito larvae and 
present at the site. 

Another method to improve control would be to 
add Bat breeding boxes on site and protecting 
turtle habitat and breeding sites to encourage 
greater predator numbers.

Fish species naturally predate on mosquito larvae 
within the lakes. In the cooler months when water 
levels are higher, the fish are able to disperse to the 
northern areas of the lakes. When the lakes dry, 
areas are no longer able to be inhabited by fish. 
Although fish feed on larvae, due to the numbers 
present they are unable to effectively control 
mosquito populations alone and other control 
measures are required when numbers increase. 

Physical 

The Town will monitor stormwater drains and 
report blockages to the Town’s Infrastructure 
Department to clear the blockages and reduce 
breeding habitats. Vegetation will be monitored 
during the larvae surveillance. 

The ponding water under the dense vegetation not 
only provides a breeding habitat for mosquitoes 
but may also serve as protection from larvae eating 
predators. The dense vegetation can also prevent 
access for any baiting and mosquito control that 
can occur. Fringing vegetation will be monitored 
and reported to the Town’s Parks Department 

to liaise with the Department of Water and 
Environmental Regulation for clearing permits to 
remove dense bulrush where ponding occurs.
Not to be used within the lake or drains leading 
to the lake only in sumps or pits as it will affect all 
macro-invertebrates survival.  Where self-contained 
storm drains are found to have larvae activity, 
Aquatain AMF will be applied. 

Chemical 

The active ingredient of Prolink XR briquettes  
and pellets is s-methoprene, a synthetic insect 
growth regulator that mimics the juvenile  
hormone produced by insect endocrine systems. 
When absorbed by the larvae, development is 
interrupted and immature larvae fail to successfully 
develop to adults, usually dying in the pupal stage. 

The briquettes are slow release, lasting 
approximately two months and will be staked out 
in areas near the centre of the lakes attached to 
floats timed to control ponding areas as the water 
naturally subsides in the summer months. 

The fringes will be hand dosed with the pellets 
where larval breeding areas are identified. 
Chemicals will be applied in accordance with  
the manufacturer’s specifications and safety  
data sheets. 

Cultural 

Fight the Bite campaign and information materials 
will be provided to residents when complaints 
are received and through the Town’s social media 
channels for residential areas. The identification 
and removal of backyard breeding sites will 
decrease the abundance of mosquito populations. 

Mosquito

management strategies

Stakeholders

The below stakeholders will be consulted at different stages of the mosquito management plan to ensure 
effective mosquito control which meets environmental and legislative requirements: 
• Department of Health 
• Department of Water and Environmental Regulation
• Department of Biodiversity Conservation and Attractions
• WESROC CLAG
• Botanic Gardens and Parks Authority

Record keeping 

Mosquito monitoring data and complaints are added to the Atlas of Environmental Health Medical 
Entomology data base. Larval, adult, environmental and complaint data is compiled into an annual report to 
assess population changes and review the effectiveness of the mosquito management plan. 
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The budget for the Town’s mosquito management 
plan requires to be dynamic and adjusted each 
season due to environmental variations which can 
have a significant effect on mosquito populations 
and the level of control required. The below items 
are required, with the frequency of procuring 
these items varying from one off purchases to 
replenishing stock based on demand.   

Training

• Department of Health 5-day Mosquito 
Management course

• Other training opportunities via CLAGs and the 
Department of Health

Physical and chemical control 

• Prolink XR briquettes
• Prolink XR granules
• Aquatain AMF Liquid Mosquito Film

Equipment

• Dippers
• Microscope
• Tweezers
• Larval rearing containers
• EVS/CO2 (encephalitis virus surveillance/carbon 

dioxide) traps 
• Dry Ice 
• Kayaks
• Batteries
• Stakes 
• Floats (UV stabilised) and waterproof adhesive
• Ties

PPE

• Gum boots
• Hat
• Sunscreen 
• Repellent 
• Protective clothing
• Life vests 

Budget and 

resource requirements

The mosquito management plan will be reviewed 
biannually to assess the effectiveness of control 
strategies used throughout the year and make 
improvements where necessary. Statistical data on 
trapped adult species, confirmed breeding sites 

and resident complaints will be used as part of the 
assessment process. The Department of Health 
will be consulted as part of the review for any 
improvements or recommendations which have 
been identified within the Town.  

Review of mosquito  

management plan

Task Frequency Trigger Action Expected 
Outcome

Vegetation 
monitoring

Monthly, completed 
in conjunction with 
larvae monitoring

Dense bulrush 
vegetation causing 

stagnant water 
ponding

Parks to remove 
vegetation

Decrease in adult 
trapping numbers

Adult EVS/
CO2 trapping

Monthly, in 
conjunction with 
WESROC CLAG 

during peak season
from August to 

April and monthly in 
the off season

Routine surveillance, 
increase in 
complaints

When pest or 
disease vector 
species reach 
numbers over  
150 per trap 

commence larvae 
monitoring to 

confirm breeding 
site

Develop 
understanding of 
natural mosquito 

population, 
decrease in adult 
numbers trapped 

expected following 
baiting to confirm 

success

Larvae 
Monitoring

Monthly, alternate 
fortnight to adult 
trapping in peak 

season, additionally 
as required

Routine surveillance 
or when elevated 

adult trapping num-
bers occur

Bait confirmed 
breeding sites when 
dip numbers exceed 

50 larvae per dip

Decrease in adult 
trapping numbers

Staking and 
baiting with 
s-methoprene 
briquettes in 
Perry Lakes

Once per season When water levels 
start to decrease 

nearing the summer 
months

Pre-emptively 
bait areas near 

the centre of the 
lakes using kayak 
and stakes where 
ponding occurs as 

levels decrease

Decrease in adult 
trapping numbers 
in the following 
months as water 

levels subside

Rearing of 
pupae into 
adults

As required Following larval 
survey to confirm 
species breeding 

site,  2 weeks 
following baiting to 

confirm success

Wait for emergence 
of adults to ID/

confirm if baiting 
successful

Ability to identify 
specific species 

breeding sites to 
target if pest or 
disease vector, 

review of treatment 
program to confirm 
success of baiting

Appendix 1 – Management Action Plan  
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Appendix 2 – Routine Adult Trapping Locations

Perry Lakes East Lake 

Perry Lakes West Lake

Bold Park Tuart Carpark 



Administration/Civic Centre 
1 Bold Park Drive
FLOREAT WA 6014
Monday to Friday 8 am - 5 pm

PO Box 15
FLOREAT WA 6014 
Tel: (08) 9347 6000
Fax: (08) 9347 6060
Email: mail@cambridge.wa.gov.au 

cambridge.wa.gov.au 


