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“Citizen Science”

The Australian Citizen Science Association defines citizen science 
as: public participation and collaboration in scientific research 
with the aim to increase scientific knowledge.



1.Citizen science projects actively involve citizens in scientific endeavour that generates new knowledge or understanding. Citizens may 
act as contributors, collaborators, or as project leader and have a meaningful role in the project.

2.Citizen science projects have a genuine science outcome. For example, answering a research question, informing conservation action, or 
facilitating policy decisions.

3.Citizen science provides benefits to both science and society. Benefits may include learning opportunities, personal enjoyment, social 
benefits, the publication of research outputs, contributing to scientific evidence that can influence policy on many scales (locally, nationally, 
and internationally), and connecting the wider community with science.

4.Citizen scientists may participate in various stages of the scientific process. This may include developing research questions, designing 
methods, gathering and analysing data, and communicating results.

5.Citizen scientists receive feedback from the project. For example, how their data are being used and the research, policy or societal 
outcomes.

6.Citizen science, as with all forms of scientific inquiry, has limitations and biases that should be considered and controlled for. However, 
unlike traditional research approaches, citizen science provides greater opportunity for public engagement and participation, increasing 
accessibility of science in society.

7.Where possible and suitable, project data and meta-data from citizen science projects are made publicly available and results are 
published in an open access format. Data sharing may occur during or after the project, unless there are security or privacy concerns that 
prevent this from occurring.

8.Citizen scientists are suitably acknowledged by projects. This may include acknowledgement in project communications, result reporting 
and publications.

9.Citizen science programs offer a range of benefits and outcomes which should be acknowledged and considered in project 
evaluation. Communication and evaluation of projects could include scientific outputs, data quality, participant experience and learning, 
knowledge sharing, social benefits, capacity building, new ways of science engagement, enhanced stakeholder dialogue, and wider societal 
or policy impact.

10.The leaders of citizen science projects take into consideration legal and ethical considerations of the project. These considerations 
include copyright, intellectual property, data sharing agreements, confidentiality, attribution, participant safety and wellbeing, traditional 
owner consultation, and the environmental impact of any activities.

…According to the

…far too much to 

cover in this talk, but 

a good guideline.

• Citizen science actively involve citizens, has a genuine science 

outcome, and provides benefits to both science and society. 

• Citizen scientists receive feedback from the project,  and where 

possible project data are made publicly available. 

• Legal and ethical considerations for citizen science projects are 

considered

The “10 Principles of Citizen Science”



eDNA and Citizen Science – Potential for Symbiosis

Advantages Challenges

• Simple sampling methods

• Existing pool of citizens interested

• Less funding going to sampling

• More sampling = better geospatial, 

temporal spreads

• Data easily translatable to general public

• Science you can’t see – hard sell?

• Reaching new audiences

• Safety of citizen scientists

• Sampling on country + data sovereignty

• Logistics of coordinating mass sampling efforts

• Measuring the outcome for citizen scientists



The Great Australian 

Wildlife Search



The road to “GAWS”

• The Great Australian Wildlife Search (GAWS) 

• First iteration: Great Australian Platypus Search (2021)

• 4070 samples, 1734 unique sites

• Platypus qPCR

• Transitioned to GAWS from 2022 onwards 

• Biodiversity baselining and surveillance using 

citizen scientist sampling and a metabarcoding 

panel

Principle 9. Citizen science programs offer a range of benefits and outcomes 

which should be acknowledged and considered in project evaluation.



Method



GAWS sample design

• Sampling design identified potential sites

• Sampling undertaken by citizen scientists

• Citizen scientists recruited through Odonata 

communication streams and organic sign 

ups through project website.

• Citizen scientists signed up and allocated 

themselves sites to sample from a pool of sites

• 324 sites within the Murray-Darling Basin were 

sampled 

Principle 6. Citizen science, as with all forms of scientific inquiry, 

has limitations and biases that should be considered and controlled 

for.



• Context and eDNA explainer on website

• The sampling kits 

• Consumables for sampling

• How-to guide (and Youtube link)

• Safety instructions

Resources for Citizen Scientists

Principle 10. The leaders of citizen science 

projects take into consideration legal and ethical 

considerations of the project..

Principle 1. Citizen science projects actively 

involve citizens in scientific endeavour that 

generates new knowledge or understanding.



• Samples had a limited time to 

reach the lab for processing – 

citizen scientists had to act quickly!

• Pipeline designed for eDNA 

extraction and analysis

• Challenges of working with citizen 

scientists become apparent here..

Out of the Murray-Darling Basin – Into the lab

Principle 6. Citizen science, as with all forms of scientific inquiry, 

has limitations and biases that should be considered and controlled 

for.



• 648 samples went through a metabarcoding panel

• Three amplicons were sequenced:

• 2 fish amplicons to validate findings and negate biases that may 

occur

• 1 vertebrate for more general biodiversity data

Metabarcoding 

VertebrateFish 12SFish 16S

• 10,0512 sequences in 

reference database

• 19,697 sequences in 

reference database
• 36,618 sequences in 

reference database

Principle 6. Citizen science, as with all forms of scientific inquiry, has 

limitations and biases that should be considered and controlled for.



Results – 2023 

GAWS Round

2024 is currently being sequenced 

by Illumina – watch this space! 



Results Snapshot

41 fish species detected, with 30 native fish, 11 

invasive fish and 6 EPBC listed threatened species

20 amphibian species detected, all of which were native 

to the MDB. We did not detect any EPBC listed species.

43 bird species detected, with 40 native species and 3 

introduced species.

32 mammal species detected, with 20 native species, 12 

invasive species and 4 EPBC listed species.

Only 8 reptile species were detected.

5,905 detections
17 threatened 

species

26 invasive 

species

Principle 2. Citizen science projects have a 

genuine science outcome.



Data Explorer

https://envirodna.shinyapps.io/GAWS_app/

Principle 7. Where possible and suitable, project data and meta-data from citizen 

science projects are made publicly available and results are published in an open 

access format.



Invasive fish
• 11 invasive fish species detected

• Gambusia, goldfish, carp, and trout 

most abundant

• Oriental weatherloach and common 

roach found in waterways not 

previously detected in

• No tilapia detections!

Principle 7. Where possible and suitable, project data and meta-data from citizen 

science projects are made publicly available and results are published in an open 

access format.



For the Citizen Scientists + General Public..

• 9 page Biodiversity Findings Report

• Uses accessible language

• Highlights major findings

• Includes a FAQ section

Principle 8. Citizen scientists are 

suitably acknowledged by 

projects.

Principle 5. Citizen scientists 

receive feedback from the project.



Future of GAWS

• GAWS provides baseline real time biodiversity data.

• Vision for GAWS to expand across more of Australia, and more dense sampling. 

• Sites can be revisited for monitoring – what impact is human activity having on biodiversity? Are our 

conservation efforts improving species richness or decreasing presence of invasive species?

• 2024 season is at Illumina sequencing as we speak!



Future of Citizen Science
• Citizen Science – as both a science, and a practice – can improve the general publics scientific 

literacy and enthusiasm for science

• We need to better understand who our current citizen scientists are – and who we aren’t 

reaching

“Where I live is environmentally diverse and with the state of the world, struggling with climate change, I wanted to 
contribute to meaningful research to support my local environment. It was great to see positive eDNA samples in the local 

waterways especially in small riverways that didn’t look that habitable but are an animal’s home.”
 – GAWS participant in 2024 sampling season.

Pateman, Rachel Mary, and Sarah Elizabeth West. "Citizen science: pathways to impact and why participant diversity 

matters." Citizen Science: Theory and Practice 8.1 (2023): 50.

Principle 3. Citizen science provides benefits to both science and 

society.
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