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Summary and scope 
 
This report provides an overview of the CAUL Urban Wildlife App and a summary of the data 
collected and related research activities from January 2017 to November 2020. It is intended 
as a brief introduction to the goals of the app and each of its modules, as well as a way to 
report back and thank the hundreds of citizen scientists who have contributed their time and 
data so far. We close by providing future directions for ongoing research and engagement.   
 
During four years of operation, the CAUL Urban Wildlife App has been used in multiple 
citizen-science projects across the country, engaging 307 citizens in urban ecological 
research. More than 3,500 observations have been submitted with 44 species identified so 
far, including bell frogs, beneficial insects, flying-foxes, and possums and gliders (full list of 
species provided in Appendix 1). Citizen scientists have recorded important ecological 
interactions, information on how species use and move through cities and towns, and 
revealed sources of conflict and mortality. These findings shed light on how urban spaces can 
be better managed to ensure that they benefit wildlife and humans into the future.  
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Map showing the location of records submitted to the CAUL Urban Wildlife App. Bell frog 
records are indicated in purple, flying-foxes in yellow, beneficial insects in red, and 
possums and gliders in blue. Images were submitted by citizen scientists.  



 

Page 3 

Introduction to the CAUL Urban Wildlife App 
 
Background 

Australian cities are built in areas with high biodiversity, and the construction and expansion 
of urban areas can lead to a loss of native species and ecological communities. Conserving 
biodiversity into the future means finding better ways for humans to share the urban habitat 
with other species. In order to do this, we need more information on where certain animals 
are found and how they are behaving in urban environments.  

Urban environments present enormous potential to engage people as citizen scientists to 
help address important knowledge gaps about the lives and needs of urban wildlife. By 
having as many eyes as possible reporting on where species are and how they interact with 
the urban environment, we can identify the places and conditions that allow species to 
survive. Citizen science also provides opportunities for people to learn about, and connect 
with, urban nature. 

CAUL Urban Wildlife App 

The CAUL Urban Wildlife App allows citizens to help monitor and conserve native wildlife in 
Australian cities. The app was developed in consultation with wildlife experts, urban 
ecologists, urban land managers and decision-makers to identify key information gaps in 
urban wildlife management. There are four modules: bell frogs, flying-foxes, beneficial 
insects, and possums and gliders. These groups were selected because they can be common 
in urban environments and are often the target of management efforts either due to their 
public appeal, the ecosystem services they provide, or the potential to conflict with human 
residents. However, information on their distribution in urban environments, the threats 
affecting their persistence, or the best management practices, is lacking. 
 
An important distinction from other apps is that the CAUL Urban Wildlife App allows data to 
be collected using the same protocols as scientists, ensuring that the outcomes are 
scientifically rigorous and targeted to key research questions for each module. Harnessing 
urban residents in question-driven citizen science has potential to both engage people with 
urban nature and provide information to bridge key gaps in the management of urban 
wildlife. 
 
The app allows citizen scientists to record sightings through timed surveys using a 
standardised protocol, or through incidental observations. Photos, videos and audio 
recordings can also be submitted with each observation and allow us to learn more about the 
nature and behaviour of wildlife in cities. Users can engage with all four modules or focus on 
their group of preference. 
 
Data collected using the app will be publicly available via the Atlas of Living Australia and the 
Global Biodiversity Information Facility (GBIF). 
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The ‘Bell Frogs’ module 
 
Bell frogs are a group of closely related frog species with a similar appearance, behaviour and 
call. They are typically found near still or slowly flowing water such as in ponds, swamps, 
dams and creeks, and often occur in urban areas. As some of Australia’s most charismatic 
frogs, bell frogs feature on advertisements to promote the liveability of urban developments 
around capital cities and towns. However, rapid urban growth and the resulting habitat 
changes are contributing to population declines in some species. We need to understand 
how bell frogs use cities, and the conditions that enable them to survive, so that we can 
ensure urban spaces are healthy and liveable places for both people and frogs. 
 
The Bell Frogs module of the CAUL Urban Wildlife App focuses on three species of bell frog: 
the Growling Grass Frog, Green and Golden Bell Frog, and the Motorbike Frog. Motorbike 
Frogs appear to be thriving in Western Australian cities, whilst the Green and Gold Bell Frogs 
and Growling Grass Frogs of south-eastern Australia are declining when exposed to the same 
threats. Why should species that are so similar respond so differently? What can we learn 
about their behaviour and distribution in urban environments that might explain this 
difference, and help us create cities that support more frog species? 
 
Survey methods 

Citizen scientists can report on incidental observations of bell frogs, recording their location 
and behaviours (sitting, hopping, amplexing, calling). Photos, videos or audio recordings can 
also be uploaded with each record, providing more detail on the species behaviour in the 
urban environment, and allowing experts to verify the species identity.  
 
The app also allows users to conduct ‘timed surveys’ using the same protocols that 
researchers use to investigate the presence and distribution of frogs in a systematic way. 
Timed surveys involve five minutes of listening for frog calls, followed by 15 minutes of 
actively searching for frogs. The benefit of timed surveys is that they help ensure that the 
search effort is equal across surveys and allow important data on the absence of frogs to be 
collected. This information is important for informing management strategies, as it helps us 
learn about areas that do not support frogs. 
 

  
Frog observations submitted via the CAUL Urban Wildlife App. Southern Brown Tree Frog (left), and Motorbike 
Frog (centre and right).   
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Data collected to date 

 

122 records 

15 citizen scientists 

6 species sighted 

Most common observations 

Motorbike Frog – 87 
Growling Grass Frog – 23 
Graceful Tree Frog – 1 
Striped Marsh Frog – 1 
Southern Brown Tree Frog – 1 
Hooting Frog – 1 

 

Observation notes 

Frogs have been recorded from a variety of urban locations, including public areas such as 
ponds and creeks. Many records have come from backyards and residential areas, with frogs 
observed in brick piles, pot plants, compost bins and patios.  
 
Several outreach and research programs have used the bell frog module, including the “Frogs 
in Backyards” program in Perth, and “Bioblitz” events run in conjunction with local councils in 
Melbourne. 
 

 
Frogs were observed in a variety of urban settings. Motorbike Frogs were commonly reported in backyard ponds 
(left) and potted plants (centre and right).  
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The ‘Flying-foxes’ module 
 
Flying-foxes are large bats that feed at night on nectar, pollen and fruit, and roost by day in 
colonies in the thousands. They are amongst the most mobile mammals on earth and can 
track changes in their preferred foods across much of Australia's north and east. This makes 
them important for pollination and seed dispersal in forests.  
 
Flying-fox roosts are becoming increasingly urban, with important implications for their 
conservation and the human residents of cities. Unfortunately, flying-fox numbers have 
declined since European colonisation due to habitat destruction and persecution, with two of 
the four species of flying-fox now listed as nationally threatened. Their movement into cities 
may be because they are attracted to more-reliable foraging opportunities or be in response 
to habitat loss elsewhere in their range. While urban management will be important for the 
species’ ongoing persistence, the presence of flying-foxes in urban areas can create 
considerable community conflict. Roosts are noisy, smelly, can damage vegetation and 
property, and flying-foxes are often perceived as carriers of disease.  
 
We need to carefully balance the conservation of these ecologically important species with 
the needs and concerns of the community. However, we don’t know enough about how 
flying-foxes are using the urban environment and the types of plants they like to feed on. 
More information about these aspects of flying-fox ecology will help us understand why they 
move in and out of cities, and help devise strategies to reduce the impacts on urban 
residents. For example, one potential strategy is to plant trees that are attractive to flying-
foxes away from high-conflict areas. In order for this to be successful, we must understand 
which tree species attract and support flying-fox colonies in cities and towns. 
 
The Flying-foxes module of the CAUL Urban Wildlife App is designed to collect information on 
the foraging behaviour of flying-foxes in urban environments: what plant species are they 
feeding on, where and when? The module targets all four species of flying-fox found on 
mainland Australia: the Grey-headed, Black, Little Red and Spectacled Flying-fox. 
 
Survey methods 

Citizen scientists can report their observations of flying-foxes in urban areas, including the 
number of bats, their location and behaviour (flying, feeding, resting), the type of plants they 
are feeding on, and the local land-use (e.g. residential, street trees, botanic garden, reserve 
etc.). Photos, videos or audio recordings can also be uploaded with each record, providing 
more detail on the species behaviour in the urban environment, and allowing experts to 
verify the species identity.  
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Data collected to date 

 

34 records 

20 citizen scientists 

3 species sighted 

Most common observations 

Black Flying-fox – 15 
Grey-headed Flying-fox – 9 
Spectacled Flying-fox – 1 
Species unsure – 9 
 
 

 
Observation notes 

Flying-foxes were predominantly 
reported in residential areas, 
including council parklands, nature 
strips, street trees, and private 
yards. A range of feeding trees were 
identified, including lilly pilly, fig, 
palm, mango, elm and eucalypt. 
Flying-foxes were also noted 
roosting in conifers and jacaranda. 
One record was of a dead grey-
headed flying-fox on a powerline  
 
The comments entered by citizen 
scientists reflect the contentious 
nature of urban flying-foxes:  

“Very, very cute!!!” 
“Bats left at Easter time - don’t 
think we can stand another 4 
months of noise and stench like 
we had last time. Help!” 
 

Right: Grey-headed flying foxes feeding on 
an elm tree in Melbourne  
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The ‘Beneficial Insects’ module 
 
Insects are engaging, valuable and aesthetically pleasing components of urban biodiversity. 
Close inspection of garden plants reveals an entire world of diversity – a vast array of colours, 
behaviours, shapes and sizes that often go unnoticed. Insects also provide important 
ecosystem services to humans, through their capacity to pollinate flowers, regulate pest 
populations, recycle nutrients, and disperse seeds.  
 
Urban managers and conservation practitioners are often interested in finding ways to 
encourage beneficial insects and pollinators. Ensuring that the ecological interactions 
between particular plant species and insects are sustained can be critical to ensuring that 
beneficial insects persist in cities. However, these interactions can be complex and are often 
poorly understood. Urban environments are also home to many non-native plant and insect 
species which can affect these interactions in unexpected ways. Learning more about how 
beneficial insects interact with urban plants and other non-native insect species will help us 
identify the best ways to encourage beneficial insects in cities and towns.   
 
The Beneficial Insects module of the CAUL Urban Wildlife App allows citizen scientists to 
record sightings of beneficial insects, including bees, butterflies, beetles, bugs and other 
important insect groups, as well as the plants that they are observed on. The goal of the 
research is to better understand the interactions between plants and beneficial insects in 
urban environments, and the role of non-native plants and insects (such as European 
Honeybees, African Carderbees and Large-earth Bumblebees) in this system.  
 
Survey methods 

Citizen scientists can report on incidental observations of beneficial insects, recording their 
location, the type of habitat they were observed in, and the plant species that they were 
interacting with. Photos and videos can also be uploaded with each record, providing more 
detail on the species behaviour in the urban environment and allowing experts to verify the 
species identity.  
 
The app also allows users to conduct ‘timed surveys’ using the same protocols that 
researchers use to investigate plant-insect interactions in a systematic way. Citizen scientists 
first complete a short, online training module and certification to learn how to conduct the 
surveys and accurately identify insects. Once certified, users select a plant species to monitor 
for 7 minutes and record all insect species observed visiting the plant within that period of 
time. The benefit of timed surveys is that it helps identify which plant species do not support 
beneficial insects, as this information is also very important for informing management 
strategies and actions. 
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Data collected to date 

 

3,004 records 

163 citizen scientists 

26 Species sighted 

Most common observations 

European Honeybee – 819 
Hoverfly – 309 
Cabbage White – 130 
Blue-banded Bee  – 39 
Damsel Bug – 31 
Cuckoo Bee – 16 
Broad-headed Bug – 16 
Painted Lady – 15 

 
Observation notes 

Of the 3,004 records with reliable geolocation data, 1,495 were identified to one of 26 
species, with a further 1,559 classed as ‘unknown’ fly, ant, wasp, bug, bee, beetle, butterfly, 
or mantis. The most commonly recorded species are shown above. More than 1,260 timed 
surveys were conducted to record plant-insect interactions.  
 
The Beneficial Insect module of the CAUL Urban Wildlife App has been used at numerous 
events and partner initiatives, including “Bioblitzes” in Melbourne and Sydney, Earthwatch 
“Scientist for a Day” events at the Royal Botanic Gardens in Melbourne and Brisbane, Glen 
Eira City Council’s “Nature Next Door: Bug Hunt” and Westgate Biodiversity: Bili Nursery and 
Landcare events.  
 
Pollinator observatories 

An exciting application of the app was treating individual plants as ‘pollinator observatories’ 
for citizen scientists to regularly visit and record plant-insect interactions. The concept was 
explored in partnership with Westgate Biodiversity: Bili Nursery & Landcare, in which 12 
pollinator observatories were established in Westgate Park, inner-city Melbourne, and 
repeatedly surveyed by 189 citizen scientists over two years (April 2017–March 2019). A total 
of 18 insect species were recorded visiting these observatories, including native flies, bees, 
wasps and butterflies. The full report of this project is available (Mata et al. 2020).  
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Insect observations submitted via the CAUL Urban Wildlife App: Painted Lady (top left), unidentified bee (top 
right), Blue Banded Bee (bottom left), Yellow Admiral (bottom right).   
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The ‘Possums and Gliders’ module 
 
Arboreal mammals such as possums and gliders are often common in cities and towns. While 
most human residents may be more familiar with Common Brushtail and Common Ringtail 
Possums, urban areas also support rare and threatened species, such as the Western Ringtail 
Possum and Squirrel Glider. The ability of possums and gliders to tolerate close proximity to 
humans and take advantage of novel resources means that they are often well-suited to 
thriving in urban environments.  
 
However, urban environments pose many threats to possums and gliders. Habitat 
fragmentation can force animals to move along the ground, where they are more vulnerable 
to roadkill or attack from pets or feral animals. A scarcity of large, hollow-bearing trees in 
urban environments can lead to nesting in sub-optimal structures or coming into conflict with 
humans as animals search for shelter in residential homes.  
 
The Possums and Gliders module of the CAUL Urban Wildlife App encourages citizen 
scientists to report their sightings of possums and gliders in cities and towns. In particular, 
this module collects information on the distribution of arboreal mammals in cities and towns, 
their feeding and nesting behaviours in urban environments, potential sources of mortality 
and conflict with humans. A better understanding of how urban-dwelling possums and gliders 
use and move through urban environments, and how they interact and impact human 
residents, will help us create urban spaces that are good for possums and good for people.  
 
Survey methods 

Citizen scientists can report on their observations of possums and gliders in urban areas, 
including their location and the number seen, their behaviour, the type of plants they are 
feeding on, and the local land-use (e.g. residential, street trees, botanic garden, reserve etc.). 
Observations of behaviour are designed to collect more information on how possums and 
gliders use different aspects of the urban environment. For example, users can report 
possums ‘travelling on fenceline’ or ‘inside my roof’. The app also allows dead animals to be 
recorded and notes on potential causes of mortality (e.g. roadkill) to be provided. Photos, 
videos or audio recordings can also be uploaded with each record, providing more detail on 
the species behaviour in the urban environment, and allowing experts to verify the species 
identity. Finally, citizen scientists are encouraged to share information on their feelings 
towards the animals they see on their property (e.g. happy, indifferent, unhappy). 
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Data collected to date 

 

382 records 

109 citizen scientists 

9 species sighted 

Most common observations 

Western Ringtail Possum – 225  
Common Brushtail Possums – 91 
Common Ringtail Possum – 48 
Western Pygmy-possum – 2 
Sugar Glider – 4 
Eastern Pygmy-possum – 2 
Feathertail Glider – 2 
Short-eared Brushtail Possum – 2 
Squirrel Glider – 1 

 
Observation notes 

A total of nine possum and glider species have been reported via the CAUL Urban Wildlife 
App. Possums have been observed in a variety of urban locations and land-use types, 
including residential yards, street trees and roadsides, council parks and other green spaces 
such as the gardens of churches, hospitals, schools and caravan parks. One pygmy-possum 
was found in an empty plastic tub in a residential yard. Possums were frequently observed 
using fence lines and powerlines to move through the urban matrix (46 observations). Citizen 
scientists reported their feelings towards the possums for 218 observations, 208 of which 
were reported as ‘happy’.  
  

 
Possums were observed in a variety of urban settings. A Western Ringtail Possum on a washing line (left), a 
Common Brushtail Possum feeding in a yard (centre) and a Common Brushtail Possum on a powerline (right).  
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Western Ringtail Possums 

Western Ringtail Possums were the most commonly recorded species due to a dedicated and 
passionate citizen science effort in the cities of south Western Australia. There was also 
evidence of community efforts to conserve and provide resources for this species. Media 
uploaded in conjunction with records revealed backyard conservation efforts, including 
home-made nesting dreys (occupied by possums), as well as wooden pole bridges to connect 
rooflines to nearby trees so that animals did not have to move along the ground.  
 

 
Backyard initiatives for Western Ringtail Possums included home-made nesting dreys (left) and ‘possum bridges’ 
(right). Images submitted by citizen scientists.  

 
Mortality of possums in urban areas 

There were 52 observations of dead possums and gliders. Most appeared to be the result of 
vehicle collisions, as animals were reported dead on the road or roadside. Other sources of 
mortality included attack by predators and drowning in backyard water bowls (Feathertail 
Glider).  
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Conclusions and future opportunities 
 
Engaging urban residents in citizen science has the capacity to provide much-needed 
information to guide the management of urban biodiversity as well as help people connect 
with nature in cities. The CAUL Urban Wildlife App allows citizen scientists to contribute in a 
way that clearly aligns with scientific research practices and addresses key questions about 
the lives and habits of urban-dwelling wildlife.   
 
The observations submitted so far provide insights into the distribution and behaviours of 
frogs, beneficial insects, flying-foxes, and possums and gliders in cities and towns across 
Australia. More than 40 species have been identified so far, and further investigations and 
verifications are likely to reveal additional species. Of particular note is the use of backyard 
habitats and other novel urban resources, including non-native plants and built 
infrastructure. The large number of roadkill incidents for possums, particularly Western 
Ringtail Possums, is of concern.  
 
The CAUL Urban Wildlife App has been most successful when use is encouraged by local 
‘champions’ or as part of dedicated citizen-science programs, either at a specific location 
(e.g. Pollinator Observatories) or for a discrete period of time (e.g. Bioblitz). Further uptake of 
the app could be facilitated through partnerships with land managers and community groups 
to encourage local residents to become citizen scientists, particularly for modules that have 
received less attention (e.g. bell frogs and flying-foxes). For example, the upcoming “Bats in 
Backyards” project led by the Sunshine Coast Council encourages residents to report flying-
foxes feeding activities over summer 2020/2021. Similar initiatives, particularly when co-led 
by environmental managers with a vested interest in addressing the knowledge gaps 
targeted by the app, will ensure that the research conducted by citizen scientists has real-
world impact. There is also great potential to combine sightings reported via the app with 
existing datasets such as traffic volume, light and noise levels, garden plantings or canopy 
cover, to interrogate the degree to which features of the urban environment affect the 
presence and distribution of native wildlife.  
 
An important component of citizen science is reporting back to citizen scientists about the 
results of their hard work. This report serves as an initial attempt to share findings from the 
first few years of data collection. In the future, CAUL will also establish clearly defined 
‘projects’ within the Atlas of Living Australia that allow easy public access to the data and 
media files, and any further reports or outcomes from the app will be made publicly available 
on the dedicated citizen science page of the CAUL website.  
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Appendix  
Full list of species submitted via the CAUL Urban Wildlife App 

 
Common name Scientific name Module 
Amber spotted ladybird Hippodamia variegata Beneficial Insects 
Black and yellow ladybird Illeis galbula Beneficial Insects 
Blue Triangle Graphium sarpedon Beneficial Insects 
Blue-banded bee Amegilla sp. Beneficial Insects 
Broad-headed bug Mutusca brevicornis Beneficial Insects 
Cabbage white Pieris rapae Beneficial Insects 
Chequered swallowtail Papilio demoleus Beneficial Insects 
Cuckoo bee Thyreus sp. Beneficial Insects 
Damsel bug Nabis kinbergii Beneficial Insects 
Dingy swallowtail Papilio anactus Beneficial Insects 
European wasp Vespula germanica Beneficial Insects 
Garden mantis Orthodera ministralis Beneficial Insects 
Honey bee Apis mellifera Beneficial Insects 
Hoverfly Family Syrphidae Beneficial Insects 
Lesser Wanderer Danaus petilia Beneficial Insects 
Long-legged stilt bug Chinoneides tasmaniensis Beneficial Insects 
Meadwow argus Junonia villida Beneficial Insects 
Orange caterpillar parasitic wasp Netelia producta Beneficial Insects 
Painted lady Vanessa kershawi Beneficial Insects 
Passionvine hopper Scolypopa australis Beneficial Insects 
Red and blue beetle Dicranolaius bellulus Beneficial Insects 
Soldier beetle Chauliognathus lugubris Beneficial Insects 
Spotted ladybird Harmonia conformis Beneficial Insects 
Transverse ladybird Coccinella transversalis Beneficial Insects 
Wanderer/Monarch Danaus plexippus Beneficial Insects 
Yellow admiral Vanessa itea Beneficial Insects 
Black flying-fox Pteropus alecto Flying-foxes 
Grey-headed flying-fox Pteropus poliocephalus Flying-foxes 
Spectacled flying-fox Pteropus conspicillatus Flying-foxes 
Motorbike frog Litoria moorei Bell Frogs 
Growling grass frog Litoria raniformis Bell Frogs 
Graceful Tree Frog Litoria gracilenta Bell Frogs 
Striped Marsh Frog Limnodynastes peronii Bell Frogs 
Southern Brown Tree Frog Litoria ewingii Bell Frogs 
Hooting Frog Heleioporus barycragus Bell Frogs 
Western Ringtail Possum Pseudocheirus occidentalis Possums and Gliders 
Common Brushtail Possum Trichosurus vulpecula Possums and Gliders 
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Common Ringtail Possum Pseudocheirus peregrinus Possums and Gliders 
Western Pygmy-possum Cercartetus concinnus Possums and Gliders 
Sugar Glider Petaurus breviceps Possums and Gliders 
Eastern Pygmy-possum Cercartetus nanus Possums and Gliders 
Feathertail Glider Acrobates pygmaeus Possums and Gliders 
Short-eared Brushtail Possum Trichosurus caninus Possums and Gliders 
Squirrel Glider Petaurus norfolcensis Possums and Gliders 
The following three species were identified using the app, however based on their 
location it is deemed unlikely that the observations were correct and thus they are not 
included in the total species counts.  
African carderbee Afranthidium repetitum Beneficial Insects 
Blue Tiger Tirumala hamata Beneficial Insects 
Large earth bumblebee Bombus terrestris Beneficial Insects 

 


