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[Opening visual of slide with text saying ‘How Citizen science is supporting biosecurity,
Australia Citizen Science Association,’ ‘Webinar 1 – Overview’, ‘2023]

Annie:
Okay, so there is a definition there of citizen science. Goes by other names as well, Community Science, People Science, Crowdsourcing. And often we tend to think about citizen science as collection of information. But it's actually a lot broader than that because people can get involved in at any time in the scientific process. So, from developing the scientific question to designing a response to that through project design, collecting information most certainly, analysing and evaluation and evaluating the data and also publishing the results.
So, it's quite a comprehensive opportunity for people to get involved. But most definitely, the greater proportion of the involvement is in the data collection stages. Okay, so talking about ACSA now. In case you don't know ACSA, we are the representative body for citizen science in Australia. We're growing up nearly ten years old now.
We're a volunteer organization pretty much. We have 0.8 FTE in administration. Our management committee is completely volunteer, and our members are located across the country. We have regional chapters as well: ACT, Victoria, Queensland and WA and we're very keen and working to establish chapters to complete that national picture. And if anyone would like to work with us on that, please get in touch.
If you feel that you would like to help to establish a chapter in your region. Please, we'd love to support you doing that. We also hold a bi-annual conference, and we have one coming up in November this year from November 21 to 23, and that's on the Sunshine Coast. So, keep a lookout for that. Okay, So I'll leave it there for now.
And at this point I'll hand over to Michelle to talk through some specific projects on citizen science and biosecurity. Thanks, Michelle. Awesome. 
Michelle:
So, my name is Michelle Neil, and I'm part of the Australian Citizen Science Association. I basically run social media for ACSA, but I also do a few other things as well, including some of the advocacy stuff.
So recently back in 2020, Australia Post and Australian Citizen Science Association worked with Dropbear Digital, with Jonathan Chong, to produce a section of four citizen science stamps. Now I bring this one up because these ones all actually had something to do with biosecurity as well. So on the top right there, like we studied the country from the Ngandi Elders, Ngukurr People, the Yugul Mangi Rangers and Macquarie University worked together to co-create a project to: discover species new to science, found new populations of threatened species, preserved culturally significant areas, documented the communities, animals, and plants and also eradicated a lot of the feral species they had as well.
Top left is QuestaGame, Australia's original gamified citizen science app, where you go on quests to document biodiversity around you. It's also suitable for kids with parental assistance and it's also been monitoring our biodiversity for quite a while now and is on the forefront of letting local government areas know when they have something in their area that should not be there.
Bottom left, Butterflies Australia, is from ANU and it was a brand-new citizen science project at the time, looking at butterflies, particularly looking at invasive species in Australia and species range monitoring as well. On the bottom right-hand side, we have Zika Mozzie Seeker from Metro South Health, Queensland Health where I'm currently sitting in region lands today and it was the first citizen science based early warning system to detect disease spreading Zika Mozzies such as any aegypti around southeast Queensland.	Comment by Author: Very unsure about this part
It's also been a finalist in 2018 and 2019 for the Department of Industry, Science, Energy and Resources Eureka Prizes for Innovation and Citizen Science. Other winners of this award have included QuestaGame and We Study What Country. I'm going to talk a little bit about the Zika Mozzie Seeker. 
It's a little bit different in the fact that this is one of those citizen science projects when you actually want a negative and null result. Yes, you want to sit there and ask people to collect all the eggs of mosquitoes. They're not actually collecting mosquitoes, they are collecting eggs, which is how this one's a little bit different. From there it goes to The Hub of Metro South Health, where the website engagement, logistics and decision Support system synchronizes the trap rounds, coordinates the data flow.
Basically, they put the ovitraps in, count the eggs and then put them onto the PCR as well. So, PCR means polymerase chain reaction and it's a test to detect genetic material from a specific organism such as a virus or in this case a specific type of mosquito. Participants are then sent a text message at the end saying how many eggs they've trap and if there was any Zika mosquitoes been detected in those eggs. Ideally you want a null result.
So how do they keep people coming back? They keep making sure that they text message them and saying, ‘Do you want to go again?’ If so, you don't have to do anything, we'll just send you the trap. In this case, it's that once you've signed up, you've always signed up and you can opt out at any time.
Annelise talked about Watergum earlier. One of my personal favourite biosecurity and pest eradication programs is their toad busting project. And with this Watergum regularly runs free events for the local community in the southeast Queensland, and northern New South Wales area. These typically are sponsored by local city councils, and they primarily host two types of events, the toad busting event with the physical collection of adult cane toads, which is a lot of fun.
And you're going out and collecting the physical cane toads. These events are hands on, get members of the community involved in toad busting, and the members of the community also get equipped with the knowledge and tools to go cane toad hunting in their own area. The second type of sessions are information sessions, which typically cover a short history of cane toad introduction, impact to native wildlife and agriculture, and tips on how to control cane toads locally with toad busting and tadpole trapping.
Watergum currently - in southeast Queensland - has a highly engaged online community of Toad Busters who post regularly on their Facebook page with their toad busting results and help each other with identification questions. It's a very amusing group if you ever find it on Facebook. They encourage members of the community to collect and record their toad busting data on the Watergum website.
So far in 2023, there have been 786 separate entries with participants collecting over 61,000 adult cane toads from areas across Australia and over 47,000 tadpoles collected as well. There are currently 12 drop off points in southeast Queensland and northern New South Wales, where individuals and businesses have volunteered to freeze toads caught by members of the community.
And a Watergum staff member actually goes and picks up those toads from the collection points. The toads are actually used in the production of the lures for the tadpoles and Watergum sells the cane toad lures and traps. And the lures utilize natural cannibalistic behaviours exhibited by cane toad tadpoles. Lures release chemical cues similar to cane toad eggs, attracting tadpoles to the purpose-built traps.
The community involvement is critical to this, to the production of these lures without the cane toads they wouldn’t have the parotoid glands to actually manufacture these lures, and the toads they use for this are provided by the community of course. The largest community engagement volunteers for the Cane Toad program and regularly host all these volunteer events. Particularly, they also show people how to cut the glands off for the lure production.
And I can say right now that my scouts that I volunteer with absolutely love it. The only issue with this is that they need help in the form of an ultra-high performance liquid chromatography unit or UHPLC, which I've offered to help them with, but they are going to need funding or in-kind support from a government organization to be able to actually quality assure these lures as well.
Our third one is the biosecurity and species movement of Redmap. So, in this case we're looking at marine species, over the last ten years, and Redmap stands for Range Extension Database and Mapping Project. The project invites Australians to share sightings of marine species that are unusual or uncommon in their area. Over time Redmap has seen the citizen science data map which Australian marine species are extending their distribution range, in other words moving house, in response to changes in the marine environment such as ocean warming.
Started by University of Tasmania professor Gretta Pecl in 2009 and expanding to a national scale a few years later, it was helped along by successful funding in the 2012 Inspiring Australia Strategy, along with the former Department of Agriculture Fisheries section. It is expertly led by a team of scientists and management committee.
Scientific leadership and government structure is paramount, and they always try and publish their results in open source, and open access wherever possible. In this case too, we also have the idea that if you actually go on their website, Redmap, you can actually see the IDs happening in real time, which is really interesting and now back over to you Annie. 
Annie:
I'm going to talk a little more generally about what makes citizen science projects successful in a biosecurity sense. So, and I think that Annaliese and Lyle touched on some of these points as well. But citizen science projects don't just sort of happen. You know, sometimes they can be rather organic, but they happen in different ways, so they might happen from the ground up being driven by a community concern or community question.
They can be developed by a scientist who then invites community to assist them in implementing that project. And or they can be co-designed with scientists and communities, which of course is the optimum way to go, which sort of instils and empowers and empowers people to carry through with the project.
So, thinking about the ingredients of success, these projects require investments of time, money, expertise, and leadership. So thinking about leadership, every project requires a leader and that leadership providing guidance on techniques and recording approaches, the leader can provide guidance and negotiate resources, take responsibility for governance and publications, and also have an eye on the bigger picture, how this project fits into and contributes to science, to policy and to strategies 
On to training. If we're devolving responsibility for conservation or biosecurity, then education and training programs are really essential, and that includes training on identification or recognizing pests because obviously if pests are missed, there can be some pretty dire costs and environmental implications in the extreme sort of cases. Communication. This was also touched on earlier. Communication is really critical and constant and regular communication between scientists, participants and in in reverse as well.
So keeping people up to date with what's happening in the project, what the results have been, how the information has been used, and also the value that people are adding to this particular science question or investigation and recognizing the contribution that people make, recognizing also that people are giving up their time, their volunteer time, time that they could easily be using on other things.
So, it's really important to respect that and to make sure that people feel valued for their contribution. Thinking about some special considerations for Biosecurity projects, and Lyle mention these as well, but it's quite well known, and studies have shown that organisms that are large and colourful and, you know, have different patterns or whatever, the observation rate for those is, is very high compared with other organisms.
The small brown and probably non distinct. So, the beetle on the left here is a far more attractive image to most people and they're more likely to take a photo of that than they are for the little guy on the right. So, if the one on the left, you know, is a big biosecurity concern and that's a great advantage but not so if it's if it's a smaller brown relation.
So, there are other sort of challenges to Detectability as well. So, Lyle mentioned the bees buzzing around. So, if the target organism in question is very active. If it moves a lot, it can be very difficult to take a photo, particularly with an iPhone, let alone a clear one. So that's sort of an impediment to observation.
It may be nocturnal, for example, it could be very well camouflaged or difficult to detect at certain stages of the lifecycle. So, all of those things need to be considered when designing the project. And, you know, not all projects are suitable or lend themselves to citizen science. So, I guess we just need to think about that and tap into things that people are most interested in.
So, for example, the beetles here, people may be interested in beetles, but if they could make observations of any beetles they see and you know, there can be a competitive edge to it. How many species have you seen of beetles? There are plenty of communities of practice out there around a particular taxon and Michelle mentioned in the I think it was the cane toad one, although they've now developed their own community practice where they do a lot of communications between participants themselves and educate each other and work through some of the challenges.
I just want to mention on-farm citizen science, because most citizen science observation in fact, you know, well over 95% of them relate to nature and the vast majority of those observations are made on public land and relatively few on private land, like on-farm and even fewer biosecurity observations. So, there is a great opportunity here to grow citizen science in the farming sector, I think particularly as some of those observations and biosecurity observations may have knock on implications, certainly for livelihoods, for the livelihoods of the farming enterprise itself, but also our livelihoods as well.
Just to conclude that involving the public in biosecurity obviously has enormous benefits. You know, people are in most places across our country. Scientists certainly cannot be. And people often have a connection to their own place as well. Michelle mentioned the Red Map Project. Well, that relies heavily on people understanding their place. Understanding the waters where they snorkel, where they die, so they can detect when there's something unusual.
So, if people have connection to place, they notice when things change, they notice when something unusual pops up. And so, and if they know and understand their place, they're far more likely to take good care of it. So, citizen science, you know, with the right support structures in place and some careful planning and consideration, can certainly bolster biosecurity response in this country and more and more broadly globally.
Okay. Thank you. That's it for me.
[End of Transcript]
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