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Citizen scientists monitor urban mosquitoes for 

presence-absence of invasive Aedes species 
Zika Mozzie Seeker (ZMS): Widely recognized as a good idea

Australia Post stamp – designer Jonathan Chong

Queensland
• Metro South Health Innovation Awards 2017, 

2019

• Qld Health Innovation Award 2017

• Case study in Qld Citizen Science Strategy

• Mention in Qld Public Health Review 2023

Australia
• Australian Museum ‘Eureka Awards for 

Innovation in Citizen Science’: 

Finalist 2018, 2019

• Australia Post stamp 2020

International
• Case study in OPSI Embracing Innovation in 

Government: Global Trends 2019

• Wing Beats AMCA magazine: ‘Fall’ edition 

2020



Are there Zika mozzies in your yard?
Citizen scientists can create sustainable and expansive early warning networks in large cities 

ZMS aligns with public health definition: ’promote health, prevent disease and manage risk’ (QPHR Final 

Report Mar 2023 p.18)

QPHR 2023: Excerpt from p. 34



Zika mozzies in SEQ is a public health risk
Early detection may pre-empt cryptic transmission of Zika, dengue or chikungunya 

viruses

Ae. aegypti (LHS) and Ae. albopictus (RHS)



ZMS aim: Detect covert invasion(s) of vectors to pre-empt 

cryptic disease outbreaks
MSH overlaps four councils; recruitment must target a defined spatial footprint 

Metro South Health: 

Approx. 3,800 km2

Population: 

Approx.1.1 million people 

Distribution:

226 suburbs (urban, commercial and rural)

Brisbane Seaport

High risk site for mosquito infestations in 

overseas freight



Preventing disease: Exotic viruses arrive annually in Qld
Outbreaks a threat to SEQ if vectors are present

Notifiable virus importations into Queensland: 2018-2023 (NoCS extract 20 Jul 23)

Virus 2018 2019 2020 2021 2022 2023 MSH 

Total

SEQ

Total

Qld 

Total

Chikungunya 2 9 4 0 8 6 15 24 29

Dengue 218 313 53 1 58 76 189 550 717

Yellow Fever 0 0 0 0 0 0 0 0 0

Zika 2 1 0 0 1 0 0 3 4

Addresses of infective travellers 

arriving into MSH (2019)
Notifiable invasive Aedes mosquito-

borne viruses in Queensland 2018-2023 
(n = 750)

MSH Other SEQ Outside SEQ



Zika Mozzie Seeker (ZMS) 
Integrates three innovative methodologies

1. Citizen science

Synchronised DIY ovitraps 

collect urban mosquito eggs

Vector present? 

YES/NO

PCR

Egg 
counts

Ovitrap

1. DIY ovitrap

2. Egg counting

3. PCRs

2. Digital hub (MSH) 
Website, engagement, 

logistics & Decision Support 

System. Synchronizes 

‘rounds’ and coordinate data 

flows

3. Diagnostics 
(QH Forensic Scientific 

Services)

Screens ‘PCR cohorts’ (15-

20 ovitraps) for ‘DNA’ 

(1:<5,000)



How we synchronise DIY ovitrapping 
Egg Collection Kits mailout to addresses, and return of ovistrips



New QR code for instructions 
Introduced to egg collection kit in March 2023 (Round 12)

A self-help, low carbon-footprint ethos



Timely and targeted results 
Individuals can contextualise by comparing result with community

Individual results via SMS.

Community results: Each round egg 

abundances visualised on ZMS website.



Biannual ‘rounds’ to overlap mosquito abundance

ZMS 2017-2023 Rounds 1-12: chronology
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ZMS has proven to be sustainable

Summary of participation (R1-12) 
Participants rate is 57.7% (4,601 of 7,975 registrations)
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Where did you hear about ZMS and why join?
Extract from R12 registration page 



Aspiration: provide automated data history
Certificate of appreciation issued for loyalty (7 of 10 rounds)



Iteration is key for monitoring invasive species 
ZMS participation R1-12 (S = suburbs): Total 172 suburbs, mean 125 S/R

R1 (S = 129)              R2 (S = 119)           R3 (S = 123) R4 (S = 126)

R5 (S = 99)               R6 (S = 117)           R7 (S = 124) R8 (S = 116)

R9 (S = 132)            R10 (S = 143) R11 (S = 134)       R12 (S = 137)



Round 11

Round 12

Suburb orientation: Maps introduced in R11-12
A tool for motivation and engagement

Registration Participation



Suburb data provided, with a request to ‘phone a friend’



ZMS reports at suburb level 
Can also report by council to identify larger engagement targets



All suburbs are NOT equal 
Residential, commercial and greenspace. Can we set targets? 

Council No. 

Suburbs

Mean Area 

(km2)/

Suburb

Mean 

Pop./

Suburb

People/

km2

Mean No. 

Dwellings/

suburb

Dwellings/ 

km2

People/

home

TARGET A 

ZMS  2 - 4 

Part./

suburb

TARGET B 

ZMS  1 - 2 

Part./ km2

Brisbane 101 4.4 6,053.8 1,375.8 2,373.3 539.4 2.6 202 - 404 444 - 888

Logan 69 3.3 4,452.1 1,349.1 1,588.5 481.4 2.9 138 - 276 228 - 456

Redland 20 15.0 7,342.8 489.5 2,980.8 198.7 2.6 40 - 80 300 - 600

No. ovitraps 380 - 760 972 - 1,944

1 km2



Are there holes (R1-12), why are they there?

A. Suburbs without registrants (n = 29) B. Registered suburbs with no participants (n = 24) 



ZMS is expansive across urbanised suburbs
Spatial footprint via suburb: R1-12 (n = 172 participatory suburbs)

‘Eligible suburb’ arbitrarily defined as >50 households 
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No ‘Zika mozzies’ detected 2017-2023
502,855 eggs (n = 153 PCRs) collected by 4,601 ovitraps
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Eggs on ovistrips (R1-12) 

A. Number of ovistrips per category  

B. Egg abundance estimates per category



PCR is very efficient

502,855 eggs from 2,648 ovitraps processed by 153 PCRs 
mean 3,287 eggs/PCR (mean 12.7 PCRs/Round, range 7-20)



Considerations for a blueprint for expansion

• Community engagement is needed to recruit and manage attrition and 

focus on target suburbs

• Registration and participation is highly variable, both casual and loyal 

participants are important

• Registrants: Expect 60% to progress to participation 

• Participation is widely dispersed (eligible suburbs) but many suburbs 

may be ‘fragile’ (very low numbers of participation)

• Egg samples: Expect 50% ovistrips to have eggs

• One egg sample per suburb requires 3-4 registrants per suburb

• Access to PCR diagnostics is dependent on a QH quota and may be 

subject to competing priorities



ZMS is now ‘business-as-usual’ in MSH

• Biannual rounds refresh confidence that Zika mozzies 

are absent in lead up to Brisbane Olympics 2032

• Sustainable and scalable. Data management efficiencies 

will continue to evolve

• Complements other CS platforms (e.g. Mozzie Monitors, 

STEM champions) to increase options for participation

• A LAMP-based colorimetric diagnostic is being optimised 

in a collaboration with QIMRB (Dr Brian Johnson) via a 

MARC grant as an alternative to sustain, enhance, or 

expand ZMS

• Genomic study of Ae. notoscriptus – partnered with 

QIMRB (Dr Gordana Rasic) to explore grant 

opportunities

• Integration ZMS with Rapid Surveillance for Vector 

Presence Program (commercial premises focus) 

provides a ‘best-practice’ surveillance strategy



Thanks to our citizen scientists 
and all others involved!

Example of SEQ ovitrap sites: Combined ZMS and RSVP  

program


