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Citizen science is increasingly recognised as a useful approach to contribute to
biodiversity awareness while generating data and creating meaningful interactions
among citizens and professional scientists. In a number of countries, academic
institutions have led the way in developing ladybird projects, incorporating citizen
science, to increase distributional data on the species, as well as a greater
understanding of ladybird ecology. The current research evaluates the role of citizen
science campaigns in collecting biological distributional data in Ireland, using ladybirds as
a case example, examining if citizen science records and the use of photographs can
provide a valuable insight into our understanding of ladybird ecology. From April 2020 to
June 2021, a citizen science programme engaged with the wider public, via social media
networks to increase the number of ladybird records and assist in establishing national
data baselines, since ladybird rcording is a relatively new phenomenon in Ireland. This
case study finds that citizen science projects using social media can increase the number
of records of ladybirds and provide useful information on species distribution patterns.
There were a disproportionate number of records from areas of high human population,
resulting in a bias towards urban centres. Photographs submitted by members of the
public provided a limited amount of information on food plants but indicated that ladybirds
are valued as a species of interest to the public. These images can also help to increase
records of the less common species, especially as members of the public may not be able
to easily distinguish between different species of ladybirds.
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INTRODUCTION

The term ‘citizen science’ (or ‘community science’) has increasingly been featured in academic
research over the last two decades and involves the participation of the public by collecting and
providing data (Kruger and Shannon, 2000; Haklay, 2013; Ambrose-Oji et al., 2014; McKinley
et al., 2017; Roche et al., 2021). It is evident from scientific literature that citizen science has been
used in the tracking of environmental trends to increase numbers of biological records and
therefore increase our understanding of ecological trends (Donnelly et al., 2014; Davis et al., 2018;
Roche et al., 2021 ).
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The data that can be collected by scientists depends on a range
of factors, such as available funds, sample size and well-designed
protocols (Gardiner et al., 2012; (Donnelly et al., 2014; (Bonney
et al., 2016; Kosmala et al., 2016). Nevertheless, when few
resources are available for research that requires data on the
geographical distribution of species, citizen science is considered
to be invaluable (Matutini et al., 2021), however, it has also been
noted that in some cases, such as public outreach, citizen science
projects can require lead-in time to gain momentum and
awareness (Ferster et al., 2017). Citizen science, however, is a
relatively new approach to dealing with data collection and
scientific research. Geldman et al. (2016) recognised that there
are tradeoffs in citizen science and that there are also spatial bias
factors to consider. However, a growing body of publications
suggest that accurate data can be produced for a diverse range of
projects, if designed with a clear set of goals and appropriate
methodologies (Kosmala et al., 2016).

Social media is an increasingly popular way of petitioning for
records, offering free and open platforms (Mazumdar et al.,
2018). Social media can impact the number of records
submitted (Robson et al., 2013) by reaching a wider audience.
Oliveira et al. (2021) examined the use of social media in citizen
science projects and Roche et al. (2021) included “Irish
Ladybirds” (the name of the social media page for this
research) as one of the 42 citizen science projects in Ireland
with over 1000 followers. Oliveira et al. (2021) highlighted the
time required to set out the social media timeframes, posts, and
analysis on the social media platforms but concluded that such
platforms can be highly beneficial to biodiversity projects (Fota
Wildlife Park, 2022). Furthermore, technological advances in
smartphones, with good image capturing abilities, GPS co-
ordinates are revolutionising citizen science and now enable
records to be quickly shared (Mazumdar et al., 2018).

A number of studies have used citizen science approaches in
ladybird research. These have included projects that have extended
from the Americas to Europe andAfrica ((Brown et al., 2007; Losey
et al., 2007: Stals and Prinsloo, 2007; Steenberg and Harding, 2009;
(Grez et al., 2016, Hiller and Haelewaters, 2019; Werenkraut et al.,
2020; Angelidou et al., 2022). Citizen science has contributed to our
knowledge on ladybirds—including new species records (Losey
et al., 2007) and the spread of the globally invasive ladybird
Harmonia axyridis (Stals and Prinsloo, 2007; (Roy et al., 2016;
Hiller and Haelewaters, 2019; Werenkraut et al., 2020).
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Recording of ladybirds on a national scale is relatively new in
Ireland, and numbers of records have been increasing, greatly
assisted by the establishment of the National Biodiversity Data
Centre in 2007 (Roche et al., 2021). Datasets can be compared, by
a system of cross-referencing data, with other data sources,
linking to local weather at the time or recording, habitat types
and the experience of the recorder ((Terry et al., 2020). The use
of photographs can be invaluable for assessing relative
abundances of rarer, less frequently recorded species, but also
may reflect information on habitat associations ((Newcomer
et al., 2019). However, the collection of data from photographs
can also be influenced by patterns of human behaviour. Boakes
et al. (2016) concluded that volunteers were often attracted
towards particular schemes where they could identify species
easily and where little effort was required.

In 2020–2021, we ran a citizen science programme in Ireland
to increase the number of ladybird records, review distributional
information, and evaluate if the collection of photo-records is a
useful tool to gather information on the habitat and species
present in Ireland.
METHODS

The study was based upon promotions using two Facebook
platforms: (i) Fota Wildlife Park (a highly interactive page of
157,000 likes) which covers wildlife species in the park and other
projects that aremanaged by FotaWildlife Park and (ii) the research
project Facebook page Irish Ladybirds (5699 likes). The Irish
Ladybird project was promoted between April 2020 to June 2021,
and records collected by email. The Irish Ladybird social media
Facebook page was regularly updated, at a minimum on a weekly
basis, with regular posts and a photographic competition held
between April and September 2020. Promotional posts were
incorporated into the work of Fota Wildlife Park which comprised
of single postings. Records were collected via two email accounts.
Information requested from members of the public included: (a)
location (postcode/address/geo-coordinates) and (b) photographs of
the ladybirds that were observed. Urban locations were identified as
townsandvillageswithahumanpopulationmore than1500 (Central
Statistics Office, 2021a). The photographs were examined to identify
ladybirds and to collect habitat information. Photographic
information was classified using criteria in Table 1.
TABLE 1 | Criteria used for assessment of photographs of ladybirds submitted by members of the public.

Information on the habitat

Code Description
1 No information shown on the photo of habitat; photograph shows ladybird only
2 Some information; photograph may show some details of plant substrate which is enough to identify the plant
3 There are clear details of the ladybird’s surrounding
4 The ladybird is on a person
5 Ladybird is on an artificial surface, e.g., tarmac
Identification of ladybirds in the photographs
6 The ladybird can be identified
7 The image is blurred but some identifying features can be seen
8 There is no useful information, and no features of the ladybird can be seen
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RESULTS

A total of 924 records were submitted with 56% collected via the
Irish Ladybirds Facebook page and 44% from the Fota Wildlife
Facebook page ((Conrad and Hilchey, 2011). A total of 100 posts
were posted on both Facebook platforms and from 2 to 16 posts
per month (mean = 6.6, standard deviation = 4.1) with no
significant relationship between the number or records and
posts during the study period (r = -0.06516, p > 0.05). The
largest number of people (38,000) viewed the original Facebook
post on April 16, 2020. Social media engagement was enhanced
by promotional activities as online posters encouraged the public
to submit records of ladybirds in gardens and other local places.
These were uploaded to the Irish Ladybird Facebook page on
March 3, 2021, and consequently reached 11,300 people with 69
records submitted. To further encourage involvement a photo
competition on the Irish Ladybirds Facebook page ran from
April to September 2020 and elicited a total of 171 records.

Figures 1, 2 show the number of records submitted from
areas where human population was less than 1500 and above
1500, respectively. The largest number of citizen science records
were submitted from urban areas (>1500 human population)
and furthermore from centres of high human populations
(Dublin City and Cork City urban areas. The number of
ladybird records submitted was highest in urban areas (> 1500
human population) (Figure 2). Note that out of the 924, total
Frontiers in Conservation Science | www.frontiersin.org 3
records, 28 records did not provide locality detail for mapping.
The majority (84%) of records were submitted by one person for
one location (Table 2). As a result, 685 people submitted records
but only 16% of these submitted more than one record (Table 3).
Monthly data indicate that records were higher in April, May,
June, and July 2020 and for March and April 2021. The lowest
numbers of records were submitted during the winter
months (Figure 3).

We developed criteria to classify photographs in terms of
identification of species and substrate. The majority of
photographs (88%) gave a clear image of the ladybird, allowing
accurate species identification. Of all photographs, 20% showed
the ladybird only, whereas 20% gave a reasonable view of the
substrate and surroundings. Ladybirds were mostly recorded on
plant substrates, including Poacea spp. (grasses), Urtica spp.
(nettles), and dead wood. A total of 30% of plant substrates in the
photographs could not be identified, due to lack of detail or to the
fact that only the ladybird was visible with no detail of
surroundings. There was a common trend for recorders to pick
up ladybirds and photograph them on their hand or arm.

Eleven species of ladybird were recorded in the survey
(Table 4) representing 45% of the Irish ladybird biota. The
most recorded species was Coccinella septempunctata (n = 1264
individuals), followed by the invasive Harmonia axyridis (n =
122). Our work has contributed to the number of records of two
poorly known species, Calvia quatuordecimguttata and
FIGURE 1 | Ladybird records submitted at locations with human population less than 1500 (Central Statistics Office, 2021a). Circle size reflects the number of
records (total n=290).
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Chilocorus renipustulatus (Figure 4). Between April 2020 and
June 2021, we recorded 36 records for these two species
compared to 69 records reported by the national data base.
Most of the species submitted to this research were generalist
species that have a broad niche and can adapt to many
environmental conditions. Specialist ladybirds have a narrower
Frontiers in Conservation Science | www.frontiersin.org 4
niche, e.g., Chilocorus renipustulatus is most often found on
deciduous trees (Roy et al., 2011).
DISCUSSION

A considerable number of records were submitted as a result of a
citizen science campaign in Ireland that ran for more than 15
months. There was a temporal trend in the submission of the
records with a peak in late spring-early summer both years, with
the emergence of ladybirds early in the year. Temporal trends
have been observed by other citizen science research
(Angelidou et al., 2022; (Knape et al., 2022) and attributed by
(Kawakami et al., 2016) to predator and prey trends.

The pattern of human settlement across the country is
reflected in the geographic distribution of records, with the
majority of records submitted from small areas with large
human populations. Most records were submitted from the
two largest cities in Ireland, Cork, and Dublin. Nearly two-
thirds of the Irish population live in urban areas (Central
Statistics Office, 2021b; World Population Review, 2021) and
FIGURE 2 | Ladybird records submitted at locations with human population greater than 1500 (Central Statistics Office, 2021a). Circle size reflects the number of
records (total n=606).
TABLE 2 | Number of ladybird records, no of people who submitted records
and proportions of submissions (n = 685).

Number of
records

Number of people who submit-
ted records

Proportion of submis-
sions (%)

1 576 84
2 67 10
3 23 3.2
4 9 1.6
5 3 0.4
6 3 0.4
7 2 0.2
15 1 0.1
47 1 0.1
Total 685 100
August 2022 | Volume 3 | Article 759113

https://www.frontiersin.org/journals/conservation-science
http://www.frontiersin.org/
https://www.frontiersin.org/journals/conservation-science#articles


Weyman et al. Citizen Science and Ladybirds
the trend towards urbanisation of land in Ireland is among the
highest in Europe, yet the proportion of urban to rural land cover
remains at just below 2% (Ahrens and Lyons, 2019). The current
finding that most records came from areas of high human
populations is reflected within citizen science research (Ward,
2014; Geldman et al., 2016; Holden, 2017). Other research where
citizen science has been used for ladybirds has revealed similar
observations; records are higher in densely populated urban
areas (Steenberg and Harding, 2009; Brown et al., 2018;
Werenkraut et al., 2020)

Rocha et al. (2018) studied the relationship between aphids
and ladybirds in urban gardens and concluded that increases in
urban land cover do not favour ladybirds as urban garden
habitats. There continues to be large gaps in data relating to
our knowledge of the distribution and habitats of many species,
and increased numbers of records in highly populated urban
areas will give information on the distribution of only a small
number of species (Howe et al., 2016).

Surveys on rural habitats are not common. Distribution maps
created from other larger citizen science surveys, such as the UK
Ladybird Survey with currently over 48,510 records (Brown et al.,
2018). Recording of ladybirds in Ireland is a relatively recent
activity and, while numbers have increased since the launch of
Frontiers in Conservation Science | www.frontiersin.org 5
the National Biodiversity Data Centre in 2007, the current survey
has shown there are some species of ladybirds that are still under
recorded. These include Aphidecta obliterata, Chilocorus
renipustulatus , Coccinella hieroglyphica , and Myrrha
octodecimguttata that are specialist species, in addition to being
smaller in size and less well recognised as ladybirds by the public.

In this study, an increased number of records provided new
information on the distribution and abundance of some ladybird
species. Coccinella septempunctata was by far the most reported,
f o l l owed by Harmon i a ax y r i d i s and P s y l l o b o r a
vigintiduopunctata. Species such as Chilocorus renipustulatus
have been found to be more common in Ireland than
anticipated. The first recorded sighting of this species was in
Cork in 2011 (Weyman et al., 2019a), and records from the
current citizen science campaign have shown its distribution to
extend further out into the northern, southern, eastern, and
western parts of County Cork. Eleven species of ladybird were
recorded during the survey, representing two thirds of the total
number of species recorded in Ireland (Table 4) (National
Biodiversity Data Centre, pers. comm.). New knowledge
relating to ladybirds can indeed be gained from citizen science
data (Donnelly et al., 2014; Boakes et al., 2016; Hiller and
Haelewaters, 2019; Roche et al., 2021). Although this survey
produced a large number of records, the results highlight further
gaps in ladybird distribution in Ireland that need to be addressed.
The research identified not only spatial biases in a country with a
widely spread rural population, but also that participation may
reflect the motivation of the population to submit records.
Ladybirds, being tiny can often be difficult to observe and this
has been suggested to account for higher records of the larger
more colorful ladybird species (Callaghan et al., 2019).

The first Irish record forHarmonia axyridis was made in 2007
in Antrim (Murchie et al., 2008). This invasive alien species is
now established in Cork, Dublin, andWexford (O'Sullivan, 2015;
Weyman et al., 2019b). The rate of spread of Harmonia axyridis
TABLE 3 | Locations recorded by an individual person, frequency, and
percentage of frequency (n = 685).

Locations recorded by an individual person Frequency % Frequency

1 648 94
2 28 5
3 6 0.7
4 1 0.1
5 1 0.1
10 1 0.1
Total 685 100
FIGURE 3 | Number of records (n = 924) and number of individual ladybirds (n = 1591) recorded between April 2020 and June 2021 during our citizen science
campaign in Ireland.
August 2022 | Volume 3 | Article 759113

https://www.frontiersin.org/journals/conservation-science
http://www.frontiersin.org/
https://www.frontiersin.org/journals/conservation-science#articles


Weyman et al. Citizen Science and Ladybirds
is lower in Ireland and other countries of northern Europe ((Roy
et al., 2016), a pattern that could be explained by lower
populations and climatic conditions (Roy et al., 2016). Despite
a broad adaptability ofH. axyridis, here are limitation as to where
it can invade (e.g., Soares et al., 2017; Biranvand et al., 2019;
Hiller and Haelewaters, 2019).

Social media is an invaluable tool for promoting awareness of
topics and dissemination of information and can influence the
number and quality of records submitted (Kosmala et al., 2016;
Ellwood et al., 2017; Oliveira et al., 2021). Social media platforms
are now commonly used for citizen science. Continuous
engagement and eye-catching, colorful articles were found to
increase the reach and interest from the Facebook posts on the
Frontiers in Conservation Science | www.frontiersin.org 6
ladybird project pages, a trend also noted by Lukyanenko (2019).
Social media can be effective in targeting audiences (Robson et al.,
2013) if they have a clear message. The current research found that
asking for help to build up knowledge towards the protection of
ladybirds resulted in considerable investment from the public.
This could also be attributed to the likeability of ladybirds in part
(Soares et al., 2022). It is unlikely that as many photographs would
have been submitted if the taxonomic subject of the citizen science
campaign was less appealing (Callaghan et al., 2019).

It was interesting to note that many of the records (n = 104)
included a photo of a ladybird on the arm or hand of a person or
child. This familiarity with ladybirds is reflective of the benign
attitude that people have towards them. The connectivity between
the natural world and humans has been frequently highlighted and
((Jaun-Holderegger et al., 2021) attributes this to experience and
teaching of children by family members. Humans, especially
children, clearly identify with ladybirds. There is a fascination
with ladybirds due to their colour, importance in the garden for
predating on plant pests and that the ladybird is associated with
good luck in many myths and legends (Roy et al., 2013; (Majerus
et al., 2017). There is undoubtedly more to be discovered about
why people like ladybirds, and to explain why they are recognised,
as a charismatic and popular species (Roy et al., 2013; Majerus,
2017; Soares et al., 2022).

Photographs are perceived as an invaluable analytical tool for
collecting data (Catlin-Groves, 2012), and can be important for
identifying species for research on estimating distribution (Suzuki-
Ohno et al., 2027). Photographs from the 924 records were
assessed for their ability to identify ladybirds and a classification
systemwas used to establish their usefulness. Photos were found to
TABLE 4 | Number of species and records of ladybirds recorded between April
2020 to June 2021 during our citizen science campaign in Ireland.

Species Number of records Number of individuals

Adalia bipunctata 34 43
Adalia decempunctata 24 35
Anatis ocellata 5 6
Calvia quatturdecimguttata 12 23
Chilocorus bipustulatus 1 2
Chilocorus renipustulatus 11 11
Coccinella septempunctata 708 1264
Harmonia axyridis 26 122
Myrrha octodecimguttata 48 50
Propylea
quattuordecimpunctata

32 34

Psyllobora vigintiduopunctata 1 1
Total 924 1591
FIGURE 4 | Distribution of Chilocorus renipustulatus and Calvia quatuordecimguttata between April 2020 and June 2021.
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be sometimes valuable in identifying ladybirds but did not always
reflect the background characters required to identify the habitat
or species of plant on which the ladybird was resting. Information
on the immediate surrounding may be useful, e.g., wildflower
areas, artificial substrates, et cetera. However, photographs
submitted by the public were more often than not of little use in
providing accurate substrate or habitat information. Citizen
science has emerged as a useful tool for collecting data that are
not otherwise recorded (Conrad et al., 2011). Verification of
records using photographs is an important essential part of
citizen science (Silvertown, 2009). Gardiner et al. (2012)
suggested that the larger number of samples collected through
direct citizen science may compensate for reduced accuracy
depending on the types of data collected, but with clear
identifiable photographs that can improve accuracy (Comont
and Ashbrook, 2017). Citizen science-based research can also
reveal sightings of invasive species which were previously
unnoticed and provide valuable information where resources
may be limited (Grez et al., 2016; Hiller and Haelewaters, 2019).
CONCLUSIONS

Citizen science is undoubtedly a useful tool in increasing our
knowledge of ladybird distribution. Ladybirds are charismatic
species and the public readily engages in providing information
on these species. However, this study demonstrated that data
provided by the public in response to a non-targeted social media
campaign was predominantly urban in origin and centred on
large cities resulting in a geographic bias in submitted records.
While additional records extended the known distribution of
some seldom recorded species, this citizen science campaign did
not contribute records of ladybirds from across large areas of the
country or from common habitats outside of cities. A substantial
Frontiers in Conservation Science | www.frontiersin.org 7
increase in effort is required to acquire the data that will fill these
knowledge gaps.
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