
  

 
 

 
 

 
 

 
 
 
 
 

11 Societal attitudes towards 
hellbender salamander 
conservation 
The roles of traditional and social 
media 

Caleb R. Hickman and Shem D. Unger 

Throughout the history of the United States, legislation has been enacted 
that led either to the extermination or the protection of many species and 
their habitats. Decisions to exterminate were often based on a variety of rea-
sons related to fnancial loss, such as wolf predation on livestock (Musiani & 
Paquet, 2004); or fnancial gain, for example, the market fur trade (Dunaway, 
1994); or reducing densities to impact others, such as the slaughter of Ameri-
can bison to remove a Native American food source (Dary, 1989). Protections 
have occurred for many reasons too, including fnancial gain, for example, by 
instituting wild game and fsh license fees and taxes (Kallman, 1987); improv-
ing human health, by preventing the interstate movement of diseased animals 
(Smith et al., 2009); and promoting ecosystem stability, such as the ecosystem 
services provided by biodiversity (Portman, 2013). Shaw (1985) articulated 
this history of management by defning temporal eras in the United States 
that could be categorized, largely through legislation, to refect the priorities 
of the day. 

Shaw (1985) explained a timeline of events in US history that marked 
changes in the ways people managed natural resources. The fve Manage-
ment Eras defned by Shaw (1985) were Exploitation (1850–1899), Protection 
(1900–1929), Game Management (1930–1965), Environmental Management 
(1966–1979), and Conservation Biology (1980–present). These eras are based 
on important legislation that led to changes in how society manages natural 
resources. For example, the Era of Exploitation (also termed Overexploitation) 
began with the transformation of the North American continent by European 
settlers, especially after the Industrial Revolution. Society in the Era of Exploi-
tation had largely continued to promote an agrarian perspective (nature needed 
to be tamed) where people lived by manifest destiny perspectives (God pro-
vided nature and land to the colonizers). This era also promoted manufacturing 
and technology that resulted in large changes in the landscape, such as the for-
mation of cities, farms, and railroads, thereby altering the environment. These 
large changes resulted in the near-extinction of species that society wished to 
control or possess, such as the passenger pigeon (Ectopistes migratorius – now 
extinct), mountain lion (Puma concolor), and grizzly bear (Ursus arctos horribilis).
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Many early writings about nature sensationalized the danger of some animals 
and the consumption of others, so it is no surprise that these same animals 
became over-exploited. This era also brought about the early exploration of 
nature that led to great discoveries about the natural world, and novel thoughts 
in conservation. Prominent among them was Charles Darwin’s The Origin of 
Species (1859) that discussed, in some detail, the human role in the environment 
as part of nature, rather than as the dominant species. 

After over a century since the Era of Exploitation, the Conservation Biology 
Era was marked by the development of a new interdisciplinary feld that sought 
to preserve at-risk biological diversity (Soule, 1985). The Conservation Era was 
especially based on major legislation that built from the Environmental Era to 
fund actionable research and management to preserve species. For example, in 
2005, the Wildlife Action Plan was implemented; all states and territories were 
required to develop comprehensive wildlife management strategies, including 
plans for conserving non-game species and biodiversity. 

Legislation is often driven by the voting public’s perceived needs, but where 
does the initial voice of the people come from? The public voice often comes 
from media, through printed newspaper articles, magazines, and even today’s 
online formats, refecting the attitudes of the time. Through media, people are 
interviewed for news pieces and researchers are consulted about their results, 
but these two are rarely compared. Readership has always been a major hall-
mark of a successful story, where the writer might leverage controversy or 
dramatic efects to increase appeal. Social media can gain public engagement 
more easily than traditional media but is often biased towards charismatic or 
eye-catching species like wolves, American bison, eagles, and bears (Roberge, 
2014). However, social media are undergoing a fast-paced evolution and can 
provide a method for researchers to act as a public voice for science (Bik & 
Goldstein, 2013). But how would the public respond to less charismatic and 
less-easily observed species? 

One such poorly recognized species is the hellbender salamander (Crypto-
branchus alleganiensis). Hellbenders are fairly widespread (Petranka, 1998) and 
have a tumultuous history of conservation, persecution, endearment, and pub-
lic fear (Mullendore et al., 2014; Perry-Hill et al., 2014; Reimer et al., 2014). 
Hellbenders rely on clear, cool, well-oxygenated streams (Hillis & Bellis, 1971) 
with ample larger rock shelters (Rossell et al., 2013), and primarily consume 
crayfsh as adults (Netting, 1929). Anglers are often alarmed to see these large, 
fully aquatic salamanders with small beady eyes and a wrinkled appearance 
(Petranka, 1998; Phillips & Humphries, 2005) (Figure 11.1). 

Because of their appearance, hellbenders have been misunderstood and vili-
fed, with myths regarding them as either “poisonous” or “bad as consumers of 
all the fsh in a stream” (Nickerson & Briggler, 2007). Historically, hellbenders 
were characterized as one of the dominant organisms in stream systems within 
their former geographic range (Nickerson & Mays, 1973). Sadly, within their 
geographic range, many populations face numerous threats resulting in dra-
matic declines (Burgmeier, Unger, Sutton, & Williams, 2011; Wheeler, Prosen, 
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  Figure 11.1 A hellbender salamander, the largest amphibian species found in North Amer-
ica, photographed at Chattahoochee National Forest. 

Source: Photograph by Jerry Whitten, published with permission. 
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 Mathis,  & Wilkinson, 2003). In addition, the Ozark hellbender subspecies 
(C. a. bishopi) is now listed under Section 7 of the Endangered Species Act 
(ESA) as federally endangered, partially because of its limited distribution, while 
the Eastern hellbender (C. a. alleganiensis) was reviewed but not recommended 
for listing status. It is unknown if public support could infuence the decision 
by the US Fish & Wildlife Service (USFWS) not to list Eastern hellbenders. 
This species’ decline, along with associated research, has brought about new 
attention to the plight of the hellbender in the news and social media. 

Conservation eforts for at-risk species often require funds for research and 
management, as well as public support. To obtain public support, the news 
media may provide an ideal outlet for species facing declines, numerous threats, 
and potential extinction. Therefore, it is of the utmost importance that media 
and conservation align to inform the general public, and ultimately those who 
create environmental policy. That includes not only information about specifc 
conservation practices but also emphasizing the need to disseminate accurate 
natural history information regarding a species’ biology and general importance 
in the ecosystem. 

Traditional media outlets, such as newspapers, have conveyed both accurate 
stories and false narratives regarding the potential harmfulness of many spe-
cies often overlooked by society, such as snakes, alligators, sharks, and oth-
ers typically thought of in a negative light (Fogelman, 1988; Pandey, Pandey, 
Devkota, & Goode, 2016). One example of biased perceptions resulting in 
consequences appeared when wolf populations were extirpated from por-
tions of North America because they were depicted in books, magazines, and 
news reports as dangerous to people and the economy through their predation 
on livestock (Hamilton, Lambert, Lawhon, Salerno,  & Hartter, 2020). The 
early American media perpetuated public fear of wolves, which caused policy 
makers to implement a strategy to systematically slaughter the animals. More 
recently, attacks by dogs are often mistakenly identifed as possible wolf attacks, 
highlighting the persistence of these fears among the public today (Caniglia 
et al., 2016). To enact conservation policy and prevent the extinction of at-risk 
species like wolves, new forms of engaging the public are needed as part of best 
management practices. 

Emerging social media, such as Facebook, Instagram, Snapchat, YouTube, 
and Twitter, provide a valuable tool to promote fact-based natural history, dis-
pelling myths and misconceptions, as well as to engage and involve the public 
in citizen science. Public attitudes can shape the management of native species 
(Eeden, Dickman, Ritchie, & Newsome, 2017). Because more people than 
ever are using the internet to fnd information (Purcell, Brenner, & Rainie, 
2012), scientists are urged to provide more direct links through online and 
social media platforms so empirical scientifc research can guide public percep-
tion (Brossard & Scheufele, 2013). However, recent studies have shown only 
a small percentage of scholars are active on social media platforms, such as 
Twitter (Costas, Honk, & Franssen, 2017), and scientists rarely communicate 
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via online media (Lo, 2016; Howell, Nepper, Brossard, Xenos, & Scheufele, 
2019). Social media concomitantly has the potential to both infuence the 
spread of accurate science and to misinform (Waszak, Kasprzycka-Waszak, & 
Kubanek, 2018), which can directly afect public perception and support for 
species conservation. 

Statement of the problem 

It is often difcult for conservationists and biologists to fully understand whether 
their work is impactful to society at large through changes in policy. This chap-
ter attempts to determine whether the media can be leveraged to detect social 
attitudes towards a species of conservation concern. The authors created a con-
ceptual framework to diagram the connections of how the media may be infu-
enced by science and public perception, and also how the media may inform 
public perception (Figure 11.2). Through the flter of public perception, the 
media feeds into policy and decision-making. For example, newspaper articles 
can refect public perceptions of hellbender salamanders as dangerous or threat-
ening to fsheries. These negative perceptions can be associated with large-scale 
policy changes, leading to persecution. However, this conceptual framework 
shows how scientists can provide valid research and input about actual threats, 

Figure 11.2 Conceptual diagram shows how scientists can infuence policy through interac-
tion with print and online media. Darker circles are where social information is 
developed and where traditional media can drive conservation policy through 
science-to-media process. After information about the state of the science is 
shared to media platforms, information is processed through the public flter 
and passed on to policy makers (light circle). Policy makers can then support 
conservation and further science through funding and changes in law. 

Source: Image courtesy of Caleb R. Hickman and Shem D. Unger. 
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or lack thereof, from hellbenders. Scientists can provide information to jour-
nalists to develop fact-based news articles and can then help dispel myths and 
placate public perceptions. Therefore, this conceptual diagram, along with 
reviews of media sources, investigates whether promoting better scientifc prac-
tices will aid in positive public perceptions and associated conservation policy 
decisions. Using a content analysis method, this study focused on media about 
hellbender salamanders that have sufered a history of human persecution and 
negative perceptions. In addition, hellbender salamanders have experienced 
dramatic population declines with a need for conservation actions. 

Thus, this chapter examines two fundamental questions: 

• Can traditional and social media tools be used to gauge public percep-
tions about a species that has sufered persecution and needs conservation 
protection? 

• What kind of impacts do mass media and social media have on the conser-
vation of species? 

Methods 

To answer these questions and understand the interplay among society, science, 
and policy to conserve species, the authors evaluated four data sources related 
to hellbender salamanders: peer-reviewed scientifc research, online searches, 
content analysis of newspaper articles, and social media. 

To evaluate the public perspectives of hellbenders, the authors analyzed con-
tent from print and online news using the LexisNexis Academic database and 
Newspaper.com for historical newspaper articles, and the Library of Congress 
Chronicling America database. This content analysis framework was used to 
evaluate print and online media and to determine whether articles were rela-
tively positive, negative, or neutral in nature (frame). The study then compared 
article frames across Shaw’s Management Eras (Shaw, 1985). It also used Google 
Trends, following Nghiem, Papworth, Lim, and Carrasco (2016), to assess 
overall trends from 2004 to 2016 on a scale of 0–100 for interest in Google 
keyword searches for the term “hellbender.” Google Trends provides an avenue 
to gauge public interest in the species using a common search tool and can be 
used as a metric for relevant public interest. 

To determine how primary scientifc peer-reviewed research articles may 
have afected the authors’ observations as another potential source of informa-
tion on the conservation biology of the species, they enumerated the number 
of publications annually with either the term “hellbender” in the title or the 
research subject using Google Scholar (search conducted October 25, 2020). 
This was performed to assess whether increased research interest (research arti-
cles per year as a proxy) was a potential source of information for media cover-
age. This coverage includes research summaries and quotes from researchers 
regarding conservation, which is often incorporated into more recent media 
articles. The Google Scholar search also provided a determination of how the 
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amount of research on this enigmatic species of conservation concern changes 
over time. 

To further assess recent social media and overall social media engagement, the 
authors conducted a recent search of attitudes towards hellbenders from several 
online social media outlets via BuzzSumo, similar to Waszak et al. (2018) and 
Alsyouf et  al. (2019). BuzzSumo generates article links for keywords across 
social media platforms, including Facebook, Twitter, Pinterest, and Reddit. 
The study defned a social media publication as any material (articles, blogs, 
memes, videos, etc.) posted on social media. Engagements are represented by 
how many times people liked, viewed, or shared the posted material. The 
BuzzSumo search found many unrelated posts that the authors did not count 
because they were not specifcally about the hellbender salamander, including 
a heavy metal band, a Western movie, cycling equipment, anime, a brewery, 
fshing lures, an unrelated book, a motorcycle shop, trails, and a highway. 

Social media includes forms of electronic communication such as social-
networking and blogging sites where individuals can form groups and 
communicate and share content. Content includes primary, secondary, or self-
published articles, news, videos, memes, and additional personal messages. 
Most social media are thought to have gained a following in the 2000s, includ-
ing Facebook and Twitter, formed in 2004, and 2006, respectively. Emerging 
social media provide a valuable tool to promote fact-based natural history, dis-
pelling myths and misconceptions, as well as a method to engage and involve 
the public in citizen science (Bik & Goldstein, 2013; Toivonen et al., 2019; 
Bickford, Posa, Qie, Campos-Arceiz, & Kudavidange, 2012; Lo, 2016). 

Findings 

Overall, this sample of public attitudes until 2016 were positive following the 
Conservation Biology Era (since 1980) and were refected in both print and 
online media. Moreover, social media have seen a large increase in coverage of 
hellbenders, with an overall increase in engagement, as well as more scientifc 
research about this enigmatic animal. Traditional media were driven by conser-
vation science, which could be associated with social changes (Unger & Hick-
man, 2020). While traditional media were once the gatekeepers of publishing 
information for general consumption, information about species conservation 
can now go directly from scientists to the public via social media. Therefore, 
scientists should engage in this newer social media format for online media to 
inform the public. 

Historical newspaper content across conservation eras 

To determine whether public attitudes towards a species would follow manage-
ment eras (increasing positive perceptions aligning with conservation biology), 
this study examined 153 years of media coverage across the hellbender salaman-
der’s geographic distribution in the United States. To address our main hypothesis 
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that perceptions about hellbenders will change according to conservation eras 
over time, we assigned articles a valence value for frame (positive, neutral, or 
negative) using several criteria (Houston, Bruskotter, & Fan, 2010; Rust, 2015). 
For example, articles were assigned a positive frame if they mentioned conserva-
tion eforts by universities, zoos, or federal or state entities. Articles were scored 
as positive if they described that hellbenders were important to the environment 
or ecosystem (ecosystem service), or legislative change for protection status. 
We assigned articles a neutral frame if they discussed multiple perceptions such 
that not just one dominated the article. For example, the phrase “hellbenders 
are ugly, but harmless” sends mixed information about the animal and might 
not help a reader decide if protection or persecution of the species is needed. 
Finally, negative frames were assigned to articles that might describe how hell-
benders are harmful in some way (e.g., consume fsh or may bite you), or with 
a negative description such as “lazy,” “gross,” “repulsive,” “vile,” or “hideous.” 
Negative frames might simply describe hellbenders undesirably (e.g., “beasts” 
or “ugly”) but without a contrasting beneft to the ecosystem or uniqueness 
that describes them with an endearing quality. A negative article might also 
describe the need for people to kill hellbenders. In summary, we scored the arti-
cle frame as positive (1), negative (−1), or neutral (0), and then averaged scores 
from the articles for each year with the frame as the response variable (Unger & 
Hickman, 2020). Following a review and categorical placement of each article, 
the analysis determined whether overall published attitudes towards hellbender 
salamanders difered across fve of Shaw’s management eras (Shaw, 1985). The 
study determined that a positive public sentiment represented by perceptions in 
newspaper media aligned well with the Conservation Biology Era (Figure 11.3). 
One example includes changes in how newspapers portrayed hellbenders from 
1906. In this example that occurred in Harrisburg, Pennsylvania, an individual 
hellbender was captured and subsequently “skinned” and eaten by zoology stu-
dents and prepared as a “culinary experiment.” Moreover, the head scientists, 
according to this article, proclaimed, “There’s no reason why the hellbender 
shouldn’t be good to eat.” Yet this article further described the hellbender as 
“a mighty fne fsh” and implied its edibility if one could “conquer his natural 
aversion” – presumably  – to its unique morphology and overall appearance. 
However, the researchers noted a shift in newspaper content over time and from 
its portrayal as “ugly” to actively promoting and reporting research eforts and 
evidence of the importance of protecting its habitat and overall conservation. In 
more recent years, many articles mentioned the value of hellbender salamanders 
as indicators of water quality – such as being an aquatic version of the “canary 
in the coal mine” – referring to their ability to indicate threats to human life if 
they sicken or die. 

Google trends 

There was a peak interest in “hellbenders” in late 2011, which coincided with 
the listing of the Ozark hellbender as an endangered species, as well as the
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Figure 11.3 Mean valence scores (+/−) for article frame compared across fve Conservation 
Eras. Closer to zero refects a more neutral value, while positive and negative are 
closer to 1 and −1 for perception. In other words, if on the positive side, articles 
generally described hellbender salamanders as helpful in some way. If on the 
negative side, hellbenders were generally described as destructive or damaging 
in some way. Neutral scores showed ambivalence or simple curiosity. 

Source: Graph recreated from Unger & Hickman, 2020 and published with permission. 

successful captive breeding of Ozark hellbenders at the Saint Louis (Missouri) 
Zoo (Ettling et al., 2013). This peak in interest through online searches can 
be interpreted as an indication of the media’s potential to generate additional 
interest among the general public after reading media reports on either of these 
events. 

Moreover, the number of scientifc research articles on hellbenders found 
through Google Scholar searches shows over a 250% increase in hellbender 
research after 2005 (Figure 11.4). However, uncertainty remains as to how 
this increase in scientifc studies translates to increased engagement in social 
media or online platforms, but the authors suspect it has increased awareness 
as some researchers were interviewed in newspapers and online media formats 
that were subjects of popular social media posts. 

Social media engagements and publications 

This study monitored one year (from October 18, 2019, to October 17, 2020) 
of social media engagements and publications across four major social media 
platforms: Facebook, Twitter, Pinterest, and Reddit. Almost all results centered 
on hellbender research, discovery, and conservation. The search identifed 92 
publications, from a variety of outlets on social media, including news sources, 
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Figure 11.4 Annual number of publications with the terms “hellbender” or “hellbender 
salamanders” in the title or the primary emphasis of research articles on either 
Eastern or Ozark hellbender species. 

Source: Graph courtesy of Caleb R. Hickman and Shem D. Unger. 

blogs, videos, memes, and even primary research articles that were sharable and 
had a searchable title or subject line for “hellbender” or “hellbender salaman-
ders.” Over social media, there were 90,143 engagements, which is the sum of 
all likes, comments, and shares about individual publications (also considered 
posts). Therefore, through social media, single publications can fnd new life 
and can reach a variety of outlets, and thus a greater proportion of the public. 
For example, a traditional daily newspaper, the Independence, Missouri Exam-
iner, has print and online formats. On October 5, 2020, the Examiner pub-
lished an article titled “Rare hellbenders released in the Ozarks,” which had 36 
Facebook engagements (shares, comments, likes, and posts) and three Twitter 
shares. Other examples of publications come from videos, such as one created 
for YouTube titled “In search of the Eastern hellbender salamander,” which 
resulted in 51 Facebook engagements and three Twitter shares. 

From this monitoring efort, the authors reviewed and enumerated online 
material, such as news articles, videos, and memes posted on social media and 
how many people accessed this material by viewing and sharing it, which 
are considered separate engagements. The authors defned posts as separate 
instances where individual people shared information about hellbenders in 
the form of articles, videos, and memes, and defned engagements as each 
time an individual read material on a particular social media format. The most 
impactful month for social media engagement was October 2019, with 43,232 
engagements over six posts (Figure 11.5). However, during the sample year, 19 
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  Figure 11.5 Total social media engagements and social media publications for the terms 
“hellbender” and “hellbender salamanders” for October 2019–October 2020. 
Publications (open square) are represented by the number of individual media, 
such as news articles, primary research articles, videos, magazines, blogs, or 
memes in a month. Engagements (dark diamond) are represented by the num-
ber of ways that people can interact with a single publication (post), including 
the sum of likes, shares, and comments for each month. 

Source: Graph courtesy of Caleb R. Hickman and Shem D. Unger. 

posts received no engagements and 150 posts had 90,144 engagements across 
all outlets (Figure 11.5). 

The top three posts in the number of engagements were: “Ohio resource 
ofcers release hellbenders in Ohio waters” (newspaper article with 13,600 
engagements), “Hellbenders released into Ozark rivers” (television news story 
and article with 19,600 engagements), and “Hellbenders found in a new Penn-
sylvania water” (newspaper article with 23,500 engagements). Most engage-
ments came from the website YouTube.com (3,805), followed by Anchor.fm 
(78), and Goodreads (6). By far, Facebook had the most engagements (89,151 
over 64 publications), while Twitter hosted more publications (550 shares over 
81 separate publications). Since Facebook allows users to react to publications 
(posts) through emojis, the platform provided a look at the relative percentage 
of diferent reactions based on emojis that users selected for each publication. 
To display the results, the authors rounded reactions to the nearest whole per-
centage. Reaction emojis included “Angry,” “Haha,” “Love,” “Sad,” and “Wow.” 
These reactions could be responses to a variety of stories about the conserva-
tion work, discovery, unusual morphological appearance of hellbenders, or to 
the sad state of the hellbenders that are at risk of endangerment. Almost all 
reactions were positive (98%), as represented by emojis of “Love,” “Haha,” and
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Figure 11.6 Public reactions displayed through emojis to Facebook posts for October 2019– 
2020. More negative meanings: “Angry,” pouting face shows upset intentions 
towards the publication; “Sad,” crying face with animated tear means the pub-
lication initiated a feeling of sadness. More positive meanings: “Haha,” laughing 
face means the publication is humorous; “Love,” beating heart means the publi-
cation initiates a feeling of caring; “Wow,” surprised face shows reader received 
new information with excitement. 

Source: Graph courtesy of Caleb R. Hickman and Shem D. Unger. 

“Wow” (Figure 11.6), leading the authors to believe that most posts relating to 
conservation and discovery were well-received by the public. 

Discussion and conclusions 

Hellbenders are a species that, historically, engendered negative perceptions 
but have gained more public interest and appeal in recent years. The USFWS 
denied the Eastern hellbender federal endangered species status in 2019, with 
the agency stating that some populations were apparently healthy within 
their geographic range. Researchers met this reasoning  – and the resulting 
decision  – with mixed reactions. Moreover, a petition is currently pending 
with the USFWS to list the Missouri population as distinct, allowing it to be 
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listed as a separate species within the state and granting Missouri hellbenders 
their own federal protection. Could social support infuence federal designa-
tion? Could the public be a voice for more legislation to promote research 
money from the US or state governments (via the Wildlife Action Plan or 
newer Recovering America’s Wildlife Act)? 

While this study noted an increase in the positive perception of hellbend-
ers in newspapers, along with an associated increase in social media postings 
over time, further work needs to be done across states to promote conserva-
tion eforts and inform the public. From this work, conservationists can gain 
public “buy-in” to strengthen support for science-based management of hell-
benders, as much conservation eforts for this species occur at the local and 
state levels and would beneft from public support. The authors’ observation of 
increased publications on hellbenders over time correlates with media cover-
age they observed in the Conservation Era. The authors observed that some 
traditional newspapers, as well as online social media, included descriptions of 
researchers, discovery, and conservation. These platforms often communicated 
local conservation eforts by researchers, as well as environmental threats to the 
species. The diverse forms of social media technologies and the ease of their use 
can encourage scientists to increase communication of science through more 
traditional forms of dissemination, with media professionals being historically 
the gatekeepers of scientifc information (Dudo, 2015). Social media will likely 
continue to provide a valuable tool to inform the public about specifc conser-
vation issues. 

While social media can provide a forum for increasing public awareness of 
wildlife conservation (Wu et al., 2018), there remains work to be done in this 
new digital age where social media can infuence the public regarding conserva-
tion. Figure 11.7 illustrates how scientists’ use of social media can afect public 
perception. Researchers should use a variety of outlets to inform the public on 
conservation of hellbenders and other species of conservation concern. While 
scholarly journals have begun to promote their research articles to social media 
platforms (Zheng et al., 2019), further engagement by individual conservation 
biologists at both local and regional levels may potentially impact community 
landowners and the public at large. Moving forward, a greater emphasis on 
communicating accurate information on conservation eforts and species natu-
ral history, along with population trends, should encourage public buy-in while 
helping to dispel myths and misconceptions. However, misinformation about 
science can be magnifed on social media (Baker, 2019). It is, therefore, incum-
bent on conservation researchers to acquire greater skills in communicating via 
social media and to become more proactive to increase environmental literacy 
among both the public and policy makers (Bickford et al., 2012). 

It is clear that the Conservation Era (1980–present) coincided well with 
positive perspectives about hellbenders. This could be for several reasons. The 
Conservation Era followed a large policy change in favor of funding and pro-
tecting a variety of non-game species. It is likely that scientists’ conservation 
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Figure 11.7 Comparative conceptual diagrams show how scientists can infuence public 
perception if using social media. Darker circles are where social information 
is developed. With a shift to a fast-paced online social media format to drive 
information, the traditional science-to-media process can be replaced with pub-
lic perception instead of that from science (A). If public perception is the only 
information source, it can develop both positive and negative perspectives in a 
feedback loop that is unsupported by science (clear arrow – A). In the lower 
diagram (B), science information is added (light arrow) to social media, which 
can be shared across platforms, thereby infuencing decisions. After sharing on 
social media, information is processed through the public flter making requests 
to policy makers (light circle). 

Source: Image courtesy of Caleb R. Hickman and Shem D. Unger. 
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research on hellbenders generated more information to be publicized, as indi-
cated by the number of research articles published and available on Google 
Scholar (Figure 11.4) and the number of social media publications and user 
engagements (Figure 11.5). The Google Trends results (Figure 11.3) showed a 
large increase in searches following the well-documented hellbender breeding 
and restoration work by the Saint Louis Zoo, which followed the ESA listing of 
the Ozark subspecies in 2011. As of late 2020, the St. Louis Zoo had released 
more than 1,000 Ozark hellbenders into Ozark streams, which was recognized 
as one of the most impactful social media events with eight news articles and 
20,415 engagements. These conservation actions have the potential to lead to 
changes of public perception if disseminated by media outlets and shared across 
social media. 

The most important questions for future exploration are whether public 
perceptions help drive policy change and if social media can initially drive such 
public perceptions. With more information than ever generated by scientists 
and secondary sources sharing across social media (Toivonen et al., 2019), it 
could be said that we are entering the Social Media Conservation Era. For 
example, while listing and delisting species such as the gray wolf (recently 
delisted by the USFWS as an endangered species) is not without political and 
policy disputes (Hamilton et al., 2020), social media stand as a powerful vehi-
cle to promote conservation and environmental communication. There is evi-
dence to support scientists taking a more active role in informing the public 
through both traditional and social media (Bik & Goldstein, 2013; Wu et al., 
2018; Toivonen et al., 2019; Veletsianos & Shaw, 2018). Moreover, it is vital 
for scientists to communicate their research and scientifc information to the 
public via social media (Eperen  & Marincola, 2011), as it likely will afect 
public perception of actual science and, in the long run, accurate portrayal 
of conservation. Without input from scientists, information on social media 
might be poorly informed by common misconceptions and biased perceptions 
of species of conservation concern (Figure 11.7A). If the media perpetuate 
misconceptions about a species, the public may believe these misconceptions, 
leading to misinformation spreading among the public. This public misinfor-
mation has the potential to misinform policy decisions. However, if scientists 
are more involved and disseminate accurate primary information and actively 
engage on social media platforms, common misconceptions can be minimized 
or removed from the policy making process (Figure 11.7B). Researchers should 
create online summaries of their work and help the public understand the 
process of science through online platforms and reviewing the work of their 
colleagues. Conservation biologists must embrace social media as a form of 
outreach education in an age where online information has the potential to 
infuence a large segment of the population. Based on the number of engage-
ments from publications (posts), this study concluded that scientists should place 
conservation material on social media platforms like Facebook and YouTube. 
A practice of engaging the public through popular media gives scientists an 
opportunity to dispel old stereotypes of esoteric science and infuence policy 
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through public participation. When engaging on social media or in comment 
areas of a publication, scientists can be important fact-checkers for work in 
their feld. Furthermore, researchers can use social media analysis, as was done 
here, to evaluate whether their science is generating any infuence in society 
and to assess how they might promote changes in perceptions, and thereby 
potentially infuence policy and conservation. 
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