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Mosquito Ecology 

> Culicidae family 

> 300 species in Australia 

> Complex lifecycle – aquatic and terrestrial 

phases  

> Flight range / dispersal from 2m – 50km 

> Only adult female bites 

> Saliva + anticlotting agents > blood 

capillary of host (mode of infection) 
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Lifecycle 



 

 

Diseases 
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Mosquito borne disease - 

transmission cycles 

•Abundance 

•Replication 

Reservoir 

•Abundance 

•Competence 

Mosquito 
•Susceptibility 

•Exposure 

Human 

> Animal > Mosquito > Animal 

> Animal > Mosquito > Human 

> Human > Mosquito > Human 

> Mosquito > Mosquito > Human 
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Mosquito borne diseases  

– a global perspective  

> Malaria 

• 200 million cases per yr 

• 600,000 deaths (mostly women/children) 

 

> Dengue 

• 50 – 100 million cases per yr 

• 20,000 deaths per yr 

 

> Japanese Encephalitis 

• 50,000 cases per yr 

• 10,000 deaths per yr 
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Human disease risks - Australia 

> Endemic 

• Ross River 

virus 

• Barmah Forest 

virus  

• Murray Valley 

Encephalitis 

virus 

• Kunjin 

> Exotic 

• Malaria 

• Dengue 

• Yellow Fever 

• JE 

• Chikungunya 

• West Nile virus 

• Zika 
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Alphavirus 

 

>Alphavirus 

• Ross River Virus and Barmah Forest Virus 

• Incubation – usually 1-2 weeks 

• Symptoms 

 Fever 

 arthralgia 

 Rash 

 Self limiting (majority @6wks) 

 

• No specific treatment (treat symptoms) 

 

• High risk areas in SA are predominantly along 

the Murray River 
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Ross river virus 
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Flavivirus 

> Flavivirus 

• Murray Valley Encephalitis Virus and Kunjin 

(West Nile) Virus 

• Incubation – 7 -28 days 

• Symptoms 

 Predominantly asymptomatic 

 Mild illness – fever, headache, nausea 

 1/1000 – encephalitis/meningitis 

 20% mortality, 40% permanent neurological 

damage 

• No specific treatment (treat symptoms) 

• Infection confers immunity (MVE) 

• High risk areas thought to be confined to 

riverine areas along the Murray River 
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La Niña and MVEv 

> SA cases 1951, 1974 and 2011 



 

 

Monitoring 
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People 

> Arborviruses are notifiable diseases under the 

South Australia Public Health Act 2011 

 

> GPs and laboratories required to notify 

 

> Cases matched against geographic data and 

reported to Local Government 

 

> Enhanced surveillance by Communicable Disease 

Control Branch under certain circumstances 
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Environment 

> Rainfall 

> Temperature 

> Tidal movements 

> Weather patterns  

> Natural hosts 

• Species 

• Abundance 

• Migratory birds 
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Mosquitoes 

> Abundance 

 

> Species 

 

> Viral Carriage 
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Monitoring – viral carriage  

 

> Sentinel Flock Testing 

• Focus on flavivirus 

• 5 flocks in 5 locations  

• Bled monthly from October – April 
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Monitoring – viral carriage  

> FTA cards 

 

 

 

 

 



SA Health 

Viral Identification –  

Fixed-cell ELISA using MOSAVEX 

> Collected 

mosquitoes are 

identified, sorted and 

and then ground 

using MOZAVEX  

 

> Supernatant is 

added to mosquito 

cells which are 

cultured and then 

tested for virus 



 

 

2010/2011 Mosquito Borne 

Disease Outbreak 
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2010-2011 Season 

> Media Coverage 
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2010-2011 Season 

River height at Mannum - monthly average (2009-2011)
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2010-2011 Season 

Total mosquitoes trapped in the Riverland v RRv notifications across 

SA (2001-2011)
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2010-2011 Season 

Ross River virus notifications

 01/09/2010 to 30/04/2011 
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Barmah Forest virus notifications 

01/09/2010 to 30/04/2011
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2010-2011 Surveillance Results 

> Arbovirus detections 
Edge Hill virus 

(Mosquitoes) 

Kunjin virus 

(Sentinel Flock) 

Kunjin virus 

(Mosquitoes) 

Sindbis virus 

(Mosquitoes) 

MVEv 

(Ducks) 
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Murray Valley Encephalitis 

 

> Two cases 

 

> First locally acquired cases since 2000 

 

> One fatal 

 

> One discharged 

 

 

 

 



 

 

Outbreak Response 
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Clinicians 

 

 

 

> GP Alerts (based on monitoring) 
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Clinicians 

 

> Knowledge building 

 

> Consideration in diagnosis 

 

> Requests for testing 

 

> Better understanding of prevalence 

 

> Travel medicine  
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Control Measures 

> SA Health 

• Advice 

• Media/Promotion 

• Control in areas out of local government 
control 

 

> Local Government 

• Surveillance 

• Identification and treatment of breeding sites 

 

> Measures 

• Larviciding 

• Adulticide 

• Engineering 

 

 

 



 

 

Globe Derby Park Mosquito 

Management Program 
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Globe Derby Park Mosquito 

Management Program 
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Globe Derby Park Mosquito 

Management Program 
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Globe Derby Park Mosquito 

Management Program 
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SA Health’s Globe Derby Park Mosquito 

Control Program Treatment Area 
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Aerial treatment proposal 

 



Integrated Mosquito Management 
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Integrated Pest Management 

Larvicides 

Personal 
Protection 

Land/Water 
Modification 

Adulticides 

Barriers 

Screening 
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Surveillance - Mosquito Larvae 
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Surveillance - Trapped Adult 

Mosquitoes 
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Hierarchy of control measures 

Elimination of exposures 

Engineering controls 

Administrative  
controls 

PPE 
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Integrated Mosquito Management 

Physical 
Controls 

• Land modification 

• Water modification 

• Barriers 

Chemical 
Controls  

• Larvicides 

• Adulticides 

• Repellents 

Biological 
Controls 

• Predatory fish species 
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Larvicides V Adulticides 

> Larvicides 

• Bacillus thuringienensis israelensis 

• S-Methoprene 

• Pyriproxfyen 

• Liquids/Pellets/Briquettes 

 

> Adulticides 

• Aqua K-Othrine 

• Thermal Foggers or ULV Aerosol Generators 
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Application of Bti Larvicide 
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S Methoprene Larvicide Station 
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Aerial Application 
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Local Government   

> Mosquito Control Subsidy 

> Training and support  

> South Australian Integrated Mosquito 

Management Resource Pack 

• Surveillance techniques 

• Control measures 

• Integrated mosquito  

 management 
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Community Education 



SA Health 

   



 

 

Important Points & Future 

Directions 



SA Health 

Important Points 

> Proactive, coordinated surveillance and 

management 

 

• Importance of robust monitoring (viral carriage 

and sentinel surveillance systems) 

• Importance of entire health system 

coordination and response 

> Future 

 

• Impact of climate change 

• Mutation 

• Development in mosquito prone areas 

• Exotic vector incursions (Ae aegypti / 

albopictus) 

 

 

 




