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Dengue:          100-400 M cases p.a. 100 countries endemic, 129 countries at risk
Chikungunya: 135,000 cases in South America in 2023, 115 counties
Zika:                 Millions in 2015-16 (3,500 babies born with microcephaly): Now 30-40,000 

cases p.a., 89 countries

Invasive Aedes mozzies can carry human diseases
An escalating public health problem in many global cities



A warning to SE Queensland and Australia – they will invade!
International and domestic pathways for freight and transport. Mozzies will be difficult to find once past biosecurity…

SEQ airports and seaports:  All life stages can arrive in cargo



Zika mozzies invading SEQ is a public health risk
Detecting Zika mozzies early may pre-empt cryptic outbreaks of exotic diseases

Aedes aegypti Ae. albopictus 

Ae. albopictus is in Torres Strait 



Big questions for SE Queensland

• Are they already here
• Where will they invade
• When will they invade
• How long will be the delay  

before detection
• Will a detection precede a  

disease outbreak



Are there Zika mozzies at my place?
Community education is key to social mobilisation!

1. Urban mosquitoes: 
What are they, 
where are they, and 
what diseases do 
they carry? 

2. Backyard breeding 
sites: Associate 
with personal  
behaviours to 
reduce sites and 
disease risks

3. Empower action: 
Enable participation 
in surveillance at 
home



Citizen scientists can help protect ‘public health’
‘Promote health, prevent disease, and manage risk’: QPHR Final Report Mar 2023

Examples
• Zika Strategic Response Plan 

alludes to citizen science as active 
community participation (p16) 

• International suite of mobile phone 
apps - Adult mosquito imagery

• Mozzie Monitors (UniSA) - Adult 
traps and apps

• Zika Mozzie Seeker (Metro South 
Health) - DIY egg traps (ovitraps)

QPHR excerpt p 34



Zika Mozzie Seeker (ZMS): A good idea!
Citizen scientists monitor local urban mosquitoes for presence-absence of invasive Aedes species 

Australia Post stamp designer Jonathan Chong
Thanks to Michele Neil for brokering the opportunity!
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Australia
• Australian Museum Eureka Awards for 
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• Australia Post: Postage stamp                               2020

International
• Case study in OPSI Embracing Innovation in 

Government: Global Trends                                   2019
• Wing Beats AMCA industry magazine article         2020



Challenge: Sorting local from invasive urban species
Early warning surveillance is difficult in large regions: Is there a needle in the haystack?

Aedes aegypti
EXOTIC (SEQ)

• Flight range 200 m
• Daytime biter
• Enters the home 
• Secretive biter
• Breed in containers (artificial)
• Skip oviposition

Aedes albopictus
EXOTIC (mainland QLD)

• Flight range 500 m
• Daytime biter 
• Outside the home
• Painful biter
• Breed in containers (artificial & natural)
• Skip oviposition

Aedes notoscriptus
LOCAL

• Flight range 500 m?
• Dawn/dusk biter
• Outside the home
• ‘Normal’ biter
• Breed in containers (artificial & natural) 
• Skip oviposition

Eggs look the same!

Adults and 
larvae 

identified 
under 

microscope



Urban mosquito surveillance methods
Sensitivity of surveillance is dictated by logistics of yard inspections and/or trap arrays

Finding larvae and/or pupae in yards

Regular inspections of hundreds of properties is 
long, slow, and gives biased results



ZMS: Innovative solution by empowering DIY citizen science
Electronic engagement and communications

The more participants, the better the result

Community engagement staff

ZMS website
Social media

Recruitment

• Email invitation to registrants from 
prior Round

• Advertise in MSH electronic 
newsletters

• Social media
o FB Boost within MSH
o Qld Office Chief Scientist tag



Citizen scientists collect eggs in three-step DIY format 
MSH mail out ‘kits’, participants supply a bucket to assemble ovitrap, then submit the sample

3. Egg strip mailed to MSH?

2. Ovitrap assembled?

1. Kits mailed out



Rounds are synchronised via mail outs and SMS
Structured electronic messaging prompts to improve participation rates

Participant:  A registrant who returns a sample (eggs or not) SMS prompts



Logistics rely on admin support by Metro South Public Health Unit 
(MSPHU)

…or by volunteers Mail outs are synchronised

ECKs tracked via barcodeECK components: Inexpensive by design

Each ECK is barcoded & QR coded

Egg collection kits (ECK) assembled onsite



MSPHU laboratory links to a bespoke Decision Support System
Track via barcode, messaging, strip assessment, egg recording, map production, reporting

Each ovistrip inspected for 
eggs

Eggs counted on strip & batched 
into PCR cohort (max. 5,000 eggs)

These smart guys have built a mozzie 
database



Keeping track: ‘Zero eggs’ is also an important result
Automated and rapid egg counting is linked to participant history, dashboards and maps

Dashboard for Round KPIsEach egg strip count is attributed to person via a linked barcode



Timely and targeted results: Reiterated biannually
Individuals can contextualise result by comparing with community results for egg abundances

Individual results: via SMS
text 

Community results: Egg abundances visualised on 
ZMS website for each Round (R) 

Participation R1-12 (S = suburbs):
Total 172 suburbs, avg. 125 S/R



Engaging citizen scientists in Metro South with data
New data outputs shared on ZMS website

Metro South HealthRecruitment source (n = 100) Motivation (n = 100)



Data outputs are evolving

R12 avg. no. eggs: Map by suburb Egg collection history 



ZMS is proving to be efficient, effective and sustainable
No Zika mozzies detected in Metro South since 2017

Summary of Rounds 1-12

• Suburbs with a participant 172 (77%)
• Registrations (kits mailed out) 7,969 
• Participants (ovitraps assembled) 4,590 (57.8%)
• Ovitraps with eggs 2,639 (57.5%)
• Eggs collected 502,000
• No. PCRs tests  153 (12.7 p.R)

COVID years

Participation summary

Eggs abundances summary



ZMS is also helping next-gen citizen scientists in Queensland
Collaborations via Advance Queensland Engaging Science Grants

Queensland Government (Department of Science, Information Technology & Innovation)

Collaborations

1. ZMS Secondary School Module             2018

2. Mozzie Augmented Reality (AR) App 
Primary schools QUT                             2019

3. STEM Champion Mozzie Hunters
Secondary schools QIMR Berghofer      2023 

Mozzie AR AppSTEM Champion Mozzie Hunters ZMS



‘ZMS - Secondary Schools’ STEM module 
Metro South partnership with Toohey Forest Environmental Education Centre (TFEEC) 

Grant funding provided great; 

• Teachers for content (Darren 
Shepherd, Brad Lambert) in a 
format the aligns with school 
curriculum

• Presenter (Brad Lambert)
• Venue

Delivery and Results
• One immersion event per year (2018, 

2019). Two days/event (Nine schools 
per day invited by TFEEC)

• Subsequent ovitrapping offered as a 
voluntary extra-curricular opportunity, 
not delivered in a classroom setting

• Six schools (30.3%) followed through 
with egg submissions 
o Y1: Three schools

3,522 eggs (29 ovistrips) 
o Y2: Three schools 

1,548 eggs (22 ovistrips)
• COVID-19 restrictions put immersion 

days on hold until 2024

Well received by students



Learning with hands-on activities

Immersion Day Format 

1. Introduction: PowerPoint on urban mozzies, 
vectors and diseases 

2. Field booklet: Lab activities introduce traps, 
samples, microscopy and ZMS diagnostics

3. Companion activity: Introduce DIY modern 
diagnostics (Dr Brian Johnson, QIMR Berghofer)

4. Egg collections: Teachers take egg collection 
kits back home/school. One contact person 
(teacher) for ZMS per school

Field booklet



ZMS is now business-as-usual in MSH

• Biannual Rounds in the lead up to Brisbane Olympics 
will increase confidence that Zika mozzies are absent

• A sustainable and scalable system. Many suburbs need 
more sites to be a robust early warning program 

• Data management efficiencies will continue to evolve 
• Integration with Regional RSVP Program (Queensland   

Health and SEQ councils monitor commercial precincts) 
provides a novel ‘best-practice’ model

• Complements other CS platforms to increase options  
for community participation

• ZMS Secondary Schools will continue in 2024, in 
collaboration with TFEEC and QIMRB



Where to from here?

• Expanding ZMS beyond MSH will require strategic 
investment in program infrastructure to support 
engagement, logistics, coordination and diagnostics 

• A LAMP-based colorimetric diagnostic method 
(optimised via Mosquito & Arbovirus Research 
Committee grant with Dr Brian Johnson QIMRB) may 
supplement PCRs

• Genomic study of local mosquito species (Ae. 
notoscriptus) may predict pathways for invasion to 
identify riskier suburbs (partnered with Dr Gordana 
Rasic QIMRB)



Thanks to our intrepid citizen scientists 
and all others involved!

SEQ ovitrap sites: Combined ZMS and RSVP program
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