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ABSTRACT

A

Unpopular and uncharismatic species receive less conservation support, potentially impacting
their long-term survival. This study assesses the attention directed towards Australian
threatened species on the online social network Twitter, an increasingly common way for
scientists and the general public to communicate about conservation. We find a difference in
how often Twitter users mention (i.e. "tweet") threatened species across different taxa and find
that many threatened species are not mentioned at all. As expected, mammals and birds

receive the most tweets, with invertebrates and frogs receiving less attention. Threatened
species with recovery plans are more likely to be tweeted about than those without.
Alarmingly, the majority of threatened species receive little interest on Twitter, indicating the
public profile of these species is low. We identify five traits shared by popular threatened
species on Twitter and suggest understanding these commonalities can inform conservation

PT

education and marketing campaigns aiming to raise the profile of less popular threatened

RI

species.
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INTRODUCTION

N

For threatened species, popularity and public interest can mean the difference between
extinction and recovery (Czech et al. 1998). While there is a wealth of literature about the

A

popularity of threatened species (e.g. Clucas et al. 2008; Veríssimo et al. 2008; Jepson & Baura

M

2015; Colléony et al. 2017), little information exists about popularity on social media. A single
study has investigated the popularity of threatened species on social media, and this focused

D

solely on mammals and birds (Roberge 2014) which are known to receive disproportionately

TE

high conservation attention (Clark and May 2002). Social media has created new possibilities
for quantifying people’s preferences and measuring relative public interest (Kumar et al. 2014)

EP

and has begun to be used in conservation biology (Di Minin et al. 2015). In particular, Twitter
has been recognized as a powerful tool to deliver conservation messages to wide audiences

CC

(Parsons et al. 2014). For example, Twitter is widely used by many environmental NGOs,
students, academics, scientific journals and organizations, the general public, and journalists
(Darling et al. 2013). As such, an understanding of what makes a threatened species popular on

A

Twitter has important implications for conservation. Here, we quantify the level of public

attention on Twitter for threatened fauna listed under the Australian Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act). Australia has an alarmingly high rate of
extinction and a lack of public interest has contributed to two recent extinctions (Woinarski et

al. 2017). Understanding what drives popularity on Twitter will provide an important baseline
for what to focus on when engaging audiences on social media.

DATA COLLECTION
Twitter is a dominant online social network and is growing in importance as an information
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source for scientific research and public engagement (Signorini et al. 2011; Malleson
& Andresen 2015; Papworth et al. 2015). We quantified how often threatened species listed
under the EPBC Act were mentioned within public posts from 2008 (the beginning of the
Twitter public search query) to September 5th, 2017. The EPBC Act is the Australian

Government's central piece of environmental legislation and lists nationally threatened species.
For every EPBC-listed threatened and extinct fauna species, we collected information on

U

taxonomic group, threat status, and applicable recovery plans (Commonwealth of

N

Australia 2017). We considered a species to have a recovery plan if they were covered by single

A

species, multi-species, ecological community or regional plans at the State or Federal level. We
included sub-species and distinct geographic populations, with a total of 496 species from

M

multiple taxa.

D

We used the Twitter search query utility (http://search.twitter.com) to collate lists of all posts

TE

(known as ‘tweets’) mentioning each species listed under the EPBC Act. The search was limited
to individual tweets and did not include retweets. We employed a manual search rather than

EP

using Twitter’s application programming interface (API), because 1) the publicly available API
only allowed searches of the last 7 days; 2) this method allowed us to scrutinize every tweet

CC

and exclude those which did not refer directly to the animal (e.g. metaphors or place names);
and 3) we could quantify species and subspecies separately. We collated a total of 62,275

A

tweets. We searched common names of species listed in EPBC Act. For popular species, we
stopped counting once we reached 1000 tweets and included these species as >1000 in our
data set (n=31). For this subset of highly-tweeted species, we identified potential drivers of
popularity based on a broad qualitative analysis of tweet content.

RESULTS

Most species (57%) had fewer than 20 tweets (Figure 1). 15% of species had never been
tweeted about (Figure 1); of these, 35% were invertebrates. Only 6% of species had over 1000
tweets, with mammals representing 39% of these. There was significant variation in the
number of tweets across taxa, with frogs and invertebrates receiving substantially fewer tweets
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on average than other taxa (Figure 2a). We found no difference in tweet number between

extant threat categories, although extinct species had considerably fewer tweets on average
than extant threatened species (Figure 2b).

In addition to taxonomic group, a number of factors influenced how often a species was

U

tweeted about. Species with recovery plans (42% of listed threatened species) had more tweets

N

on average (mean = 187, SE = 21.42) than those without (mean = 95, SE = 15.34) (Figure S1).

A

Subspecies (8% of species listed) received little attention from Twitter users. The average

M

number of tweets about a subspecies was 20 (SE = 4.69), compared to an average of 170 (SE =

D

16.12) tweets for taxonomically distinct species.

TE

Qualitative analysis of tweets about species with more than 1000 tweets revealed additional
potential drivers of popularity, including having an extraordinary or charismatic physical

EP

characteristic, being the focus of a high-profile conservation campaign, or being a so-called

CC

‘Lazarus’ species (Table 1).

A

DISCUSSION

We present the most comprehensive search for mentions of threatened species on social media
to date. Our results highlight that many of Australia’s threatened animal species are receiving
little or no attention on Twitter. More than half of Australia’s threatened species have been
tweeted about fewer than 20 times in a decade. Given that a lack of public interest was
highlighted as a key factor contributing to the recent extinction of two Australian species

(Woinarski et al. 2017), our findings could indicate a key risk factor for the conservation of
Australia’s threatened fauna.

A central finding of our study is that threatened species with recovery plans are tweeted about
more frequently than those without, indicating that government planning and commitment to
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species recovery may be important for raising the profile of threatened species on social media.
However, it is difficult to determine whether a species receives interest on Twitter because it
has a recovery plan, or because it is charismatic to begin with. Threatened species lists are

biased towards charismatic species (Farrier et al. 2007) and similar taxonomic biases occur for
species receiving recovery plans (Taylor et al. 2005). In Australia, fish, reptiles and invertebrates

U

are under-represented in the recovery planning process (Walsh et al. 2013).

A recovery plan can increase the public profile of a species by attracting a dedicated network of

N

volunteers, researchers and scientists to implement conservation (Cox 2018). In Australia, a

A

‘species champion’ is an important component of threatened species recovery, and a recovery

M

plan is known to create the conditions under which species’ champions emerge (Garnett et al.
2018). Our results support this; the most popular threatened species on Twitter have their own

D

species champion and are often the focus of an ongoing conservation campaign. These species

EP

name (Table 1).

TE

are more likely to appear in media related tweets and many have a Twitter account in their

Our results confirm that the popularity of threatened species on Twitter align with known

CC

taxonomic preferences. For instance, birds and mammals receive more conservation attention
than other taxonomic groups, such as invertebrates (Metrick & Weitzman 1996; Clark & May

A

2002; Clucas et al. 2008). Indeed, we found that frogs and invertebrates receiver fewer tweets
than mammals and birds. Similarly, we found that threat status did not substantially influence
how often a species was tweeted about, in agreement with other studies showing little effect of
threat status on popularity (see Czech et al. 1998; Roberge 2014).

Some guidance about how to enhance a species’ popularity on social media can be drawn from
our study. Our findings suggest that important events such as the rediscovery of a species
believed to be extinct, or particular physical or behavioural characteristics of some species may
be leveraged to increase popularity on social media. For example, the Mary River Turtle’s green
algae Mohawk was the focus of many tweets, and the Quokka has become popular due to a
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recent trend of ‘selfie’ photography with the animal, which appears to smile for the camera.
Identifying interesting traits and popularity trends is an important area of future research that
may have important implications for marketing and fundraising for threatened species (Smith
et al. 2010).

As with all data extracted from online social networks, our data presents some limitations (see

U

Tufekci 2014 for a comprehensive list). Challenges of using social media data for conservation

include geographic and content biases, self-selecting users, and ethical concerns (Di Minin et al.

N

2015). We did not collect data on the Twitter users themselves, but previous studies have

A

shown that Ornithological Societies, Research Institutes and individual researchers can

M

generate attention on Twitter (Dudley & Smart 2016), and Twitter may provide a useful
platform for species champions to raise awareness about their subjects. Future research also

D

could investigate the popularity of individual tweets (likes) and their community network reach,

CC

EP

TE

and how this links to the media (Wu et al. 2018).

In this short communication, we do not claim to present a comprehensive analysis of people’s
preferences towards Australian threatened species. Rather, we hope to raise awareness of the

A

attention—or lack thereof—that some threatened species receive on social media, and to
highlight factors that may be leveraged to increase the profile of threatened species on these
forums. In particular, finding or becoming a species champion, or seizing opportunities
associated with charismatic appearance or behaviour, or cultural or commercial affiliations,
may be effective. Dedicated effort to raise the profile of threatened species on social media

may help to reduce extinction risk for some species, however this should be paired with
additional research to establish clear causal links between social media activity and
conservation success or extinction risk. With the increasing popularity of citizen science and
online networks, a range of social media platforms provide different opportunities to boost the
popularity of threatened species (Hausmann et al. 2018; Tenkanen e al. 2017; Wu et al. 2018).
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Twitter is a powerful way to engage people in conservation (Darling et al. 2013) and presents
exciting potential for increasing the profile of threatened species.
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TABLES AND FIGURES
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Figure 1: Histogram showing the number of tweets received by species listed on the EPBC Act on
Twitter.

Table 1: Twitter winners and losers: examples of some threatened species listed on the EPBC Act that
received over 1000 tweets or have never been tweeted about.
Examples of species with over 1000 tweets
Twitter account in their namesake: Wandering Albatross
(Diomedea exulans); Gouldian Finch (Erythrura gouldiae);
Leadbeater's Possum (Gymnobelideus leadbeateri).

Potential drivers of popularity
Species have a dedicated ‘species champion’(Garnett
et al. 2018) which includes individual researchers, as
well as major conservation organizations.

Greater Bilby (Macrotis lagotis); Numbat (Myrmecobius
fasciatus); Tasmanian Devil (Sarcophilus harrisii);

Species have cultural or commercial affiliations as a
quintessential Australian animal (Aslin & Bennett
2000).

Quokka (Setonix brachyurus); Mary River Turtle (Elusor
macrurus); Largetooth Sawfish (Pristis pristis);
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Focus of an ongoing conservation campaign by major
conservation organizations (for example Birdlife
Australia): Swift Parrot (Lathamus discolor); Orangebellied Parrot (Neophema chrysogaster); Carnaby's
Cockatoo (Calyptorhynchus latirostris).

A

N

Species that ‘trend’ online due to extraordinary
physical characteristics (for example the ‘smiling’
quokka).
Species are commonly kept as pets or hunted (for
example popular aviary pets).

Night Parrot (Pezoporus occidentalis); Lord Howe Island
Phasmid (Dryococelus australis).

Lazarus species: rediscovered species that were
previously thought to be extinct.
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Gouldian Finch (Erythrura gouldiae); Murray Cod
(Maccullochella peelii);
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Examples of species never tweeted about
Tasmanian Live-bearing Seastar (Parvulastra vivipara);
Cape Range Remipede (Kumonga exleyi); Simson's Stag
Beetle (Hoplogonus simsoni); Rosewood Keeled Snail
(Ordtrachia septentrionalis); Arnhem Land Egernia
(Bellatorias obiri); Glenelg Freshwater Mussel (Hyridella
glenelgensis); Antbed Parrot Moth (Trisyntopa
scatophaga); Mount Cooper Striped Lerista (Lerista
vittata); Shannon Paragalaxias (Paragalaxias dissimilis).

Shared characteristics
These species represent multiple taxa including both
vertebrates and invertebrates. All represent a
distinct species (i.e., none are subspecies) and none
have a recovery plan under the EPBC Act.
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Figure 2: Plot of means with SE of the number of tweets received by species listed on the EPBC Act on
Twitter separated by (a) taxa and (b) threat status.

