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1 | HISTORICAL INTRODUCTION ON

GIBBONS

Darwin in “Descent of Man” (Darwin 1871) described siamangs
(Symphylangus syndactylus) and gibbons (Hylobates agilis) from the
island of Sumatra (Indonesia) and discussed their complex singing in
detail (Chapters 18 and 19). Gibbon song has also played a big role in
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Abstract

Gibbons (Hylobatidae) are the smallest of the apes, known for their arboreal behavior and
stereotyped songs. These species and sex-specific songs are often the subject of detailed
studies regarding their evolution, responses to changing environments, involvement in
social behavior, and used to design vocalization-based survey techniques to monitor
population densities and trends. What is poorly understood is the value and impact of
using the science and sound of gibbon vocalization and gibbon stories in education and
outreach to complement nongovernmental organizations (NGOs) efforts. We present an
example of how Borneo Nature Foundation, a NGOs based in Indonesia, is working to use
the recordings of the songs of Bornean white-bearded gibbons (Hylobates albibarbis) to
inform conservation actions and education efforts. Gibbons in Indonesia are often poorly
known or understood by the public compared to orangutans (Pongo spp). We showcase
how a field of study, namely primate acoustics, is an untapped resource to create digital
content to engage with local, national and international communities and can be
developed into educational tools in the form of storytelling, mobile apps and games, to

highlight the plight of these threatened species and how to conserve them.

KEYWORDS

communication, conservation, education, function, singing, smoke

human myths, legends and culture, both in the past (Turvey et al., 2018;
van Gulik, 1967) and in the present (Fan, 2017; Supriatna & Ario, 2015).
In China, for example, the gibbon has been known as a species distinct
from monkeys since at least the Zhou Dynasty (1027-221 B.C.), where
gibbons were described as “the aristocrat among apes and monkeys”
and whose singing is mentioned frequently in poems and folktales
(van Gulik, 1967). Unpublished stories, myths and legends exist across

Abbreviations: BNF, Borneo Nature Foundation; IUCN, International Union for the Conservation of Nature.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2024 The Authors. American Journal of Primatology published by Wiley Periodicals LLC.

Am. J. Primatol. 2024;86:€23626.
https://doi.org/10.1002/ajp.23626

wileyonlinelibrary.com/journal/ajp 1of9


http://orcid.org/0000-0002-9180-3356
mailto:s.cheyne@borneonature.org
https://wileyonlinelibrary.com/journal/ajp
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fajp.23626&domain=pdf&date_stamp=2024-04-02

CHEYNE ET AL.

2 f 9 AMERICAN JOURNAL DF
22 | wiLey-{E

all 11 range countries have since been gathered and collated by
members of the IUCN Species Survival Commission Section Primate
Specialist Group for Small Apes (https://gibbons.asia/myths-and-
legends-of-the-gibbons/) and highlight the historical and cultural
importance of gibbons. Despite the prevalence of records and stories
about gibbons throughout history, gibbons are often regarded as the
forgotten or overlooked ape (Fan & Bartlett, 2017) compared to the
great apes, particularly in Malaysia and Indonesia where gibbon
conservation is overshadowed by a focus on orangutans (Pongo spp).
The number of gibbons recognized gibbon species has increased from
12in 2002 to now 20 species across 11 countries (Fan, He, et al., 2017)
yet it is a species of gibbon which is the most endangered of all the
apes, if not all primates (Nomascus hainanus) with only an estimated 35
individuals (Liu et al., 2020). Of the 20 species, five are Critically
Endangered, 14 are Endangered and one is listed as Vulnerable on the
IUCN Red List of Threatened Species (https://www.iucnredlist.org/)
and therefore there is an urgent need to conserve them.

1.1 | Current situation for small apes (threats and
population estimates)

The numbers of gibbons living in non-protected forest is a cause for
concern as it is almost impossible to extrapolate current population
numbers to these areas without detailed habitat and threat
assessments. Gibbons occur in many forests where orangutans are
absent, meaning they are the largest fully arboreal frugivore present
for seed dispersal and maintaining forest dynamics. It is crucial to
remember that while these numbers indicate that gibbon populations
are thriving, the habitat loss, wildlife trade and estimates of 50-75%
of gibbon populations occur in non-protected areas means that all
gibbons in Kalimantan are still highly threatened.

Current estimates are of 115,000 (75,000-130,000) Hylobates
albibarbis individuals living in Kalimantan, of which, at least 50% are
found in Tropical Peat-Swamp Forest, not all of which is protected.
Gibbons are able to maintain a good density across different habitat
types and even in unprotected forest areas providing these forests
remain undisturbed and unfragmented and there is no hunting of the
gibbons (Cheyne et al., 2016; Hamard et al., 2010). These population
estimates are calculated based on density and forest/landscape size,
predominantly focused on forests with some level of legal protection
at the national level.

1.2 | Gibbon songs—behavioral ecology

Gibbons are small, territorial, socially monogamous, arboreal apes with
groups consisting of a mated pair and their offspring (Chivers &
MacKinnon, 1977; MacKinnon & MacKinnon, 1984). All species of
gibbons produce species-specific and sex-specific vocalisations, predomi-
nantly consisting of pure tones, which are typically referred to as “songs”
(Cowlishaw, 1992, 1996; Marshall & Marshall, 1976). Mated male-and-
female gibbon pairs combine their songs in a relatively rigid and

stereotyped  pattern to coordinated duet songs

(Geissmann, 1993; Mitani, 1985b). These melodic calls are produced

produce

around dawn by each mated pair, resulting in a chorus of song across the
forest (Geissmann & Nijman, 2006; Wanelik, Azis, & Cheyne, 2013).
Theories on the function of gibbon songs include mate attraction
(Raemaekers & Raemaekers, 1985), mate defense (Cowlishaw, 1992; van
Schaik & Dunbar, 1990), territorial defense (Mitani, 1985a; Raemaekers &
Raemaekers, 1985), pair-bond formation and maintenance (Brockelman &
Srikosamatara, 1984; Geissmann & Orgeldinger, 2000), and pair-bond
advertisement (Cowlishaw, 1992; Haimoff 1984c, 1984a, 1984b). These
functions likely vary in importance between different species of gibbons
(Geissmann & Orgeldinger, 2000).

Gibbon songs are species-specific (Cheyne et al., 2007; Goustard
& Demars, 1973; Haimoff & Gittins, 1985) and have received a great
deal of attention over the past 80 years for identifying species
(Geissmann & Nijman, 2006; Geissmann & Orgeldinger, 2000;
Terleph et al., 2018), assessing population densities (Brockelman &
Srikosamatara, 1993; Chan et al., 2017; Cheyne et al, 2016;
Hankinson et al., 2021; Hoing et al., 2013; Kamaruzaman et al., 2023;
Pang et al., 2022; Phoonjampa et al., 2011; Setiawan et al., 2012),
exploring different methods for assessing gibbon population densities
(Bryant et al., 2016; Chan et al., 2017; Gilhooly et al., 2015; Kidney
et al, 2016; Vu & Tran, 2019), understanding individuality (Clink
et al., 2017; Terleph et al., 2015, 2018; Wanelik et al., 2013),
assessing habitat preferences (Guan et al., 2018; Hamard et al., 2010;
Hankinson et al., 2021; Singh et al, 2018), understanding vocal
anatomy (McAngus Todd & Merker, 2004), assessing the function of
songs in terms of gibbon behavior (Cowlishaw, 1992; Geissmann &
Nijman, 2006; Geissmann, 1986; Ham et al, 2016; Heine &
Geissmann, 2000; Keith et al., 2009; Tenaza, 1976), and looking at
the development of song production in young gibbons (Cheyne
et al., 2007). Gibbon songs are critical to assess gibbon density and
monitor population trends as well as assessing the possibility for
reintroduction of gibbons back into the wild (Campbell et al., 2015;
Cheyne, 2006). Emerging technologies open up the opportunity to
survey gibbons in more detail using passive acoustic recorders
(Bryant et al., 2016; Vu & Tran, 2019) and drones (Stark et al., 2018).

1.3 | Gibbon songs for conservation—the singing,
swinging apes

Gibbon songs (videos and recordings) are increasingly making their
way into the public sphere of communication. For example, the BBC,
published a post about the issues affecting the most endangered
of the gibbons, the Hainan gibbon (Nomascus hainanus) entitled,
‘Conservation: Glimmer of hope for world's rarest primate’ (https://
www.bbc.co.uk/news/science-environment-52842550). The songs
of the gibbons are predictable, measurable, quantifiable, can be
analyzed, and furthermore, these melodic calls resonate with people,
both those who live near gibbons and hear them daily, but also those
who are only recently learning about the singing, swinging apes. We

showcase that videos of gibbons singing and recordings their songs,
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while having been intensively researched, are untapped resources to
engage the public with gibbon conservation efforts using examples
from our conservation research work in Indonesian Borneo. We use
the gibbon's song in three ways: to highlight the impact of
anthropogenic disturbance (fires and smoke) on gibbon singing and
family units (book and app) and how their singing influences their

behavioral ecology (game).

1.4 | Current initiatives and education approaches
for gibbon conservation

“Conservation education” and “conservation outreach” are terms
often used in grant/project proposals and presentations to showcase
how nongovernmental organizations (NGOs) are teaching and
enhancing capacity building among local communities regarding
options relating to how to use their resources sustainably to advance
towards conservation goals (Nekaris et al., 2018). There is a need to
evaluate conservation education initiatives with a flexible and
culturally appropriate approach (Supriatna & Ario, 2015). The
implementation of conservation education programs is led in many
cases by a western-mindset approach: the people providing the
education theories are foreigners that, although skilled in education
techniques, are not always fully aware of the local education system,
cultural beliefs, social context or knowledge of local dialects (Kling &
Hopkins, 2015). Equally skilled local educators may not know the
ecological subject material well for example, behavior of gibbons,
conservation issues etc. Of equal importance, and often overlooked,
is demonstrating that the education and outreach have a measurable
effect; that is, that it is driving the desired behavior change (Rivas &
Owens, 1999). Where skilled local educators are employed, there is
often a lack of awareness of theory of change analysis and how to
evaluate education success (Bonine et al., 2003). Theory of Change
defines long-term goals for a given action/activity and then allows
practitioners to work to identify actions or other activities to be taken
to achieve the long-term goals and to sustain these (Biggs et al.,
2017; Rice et al., 2020). Often the pressures of dealing with
immediate issues can mean that educational programs are not fully
planned out with consideration for short-term, intermediate, and
long-term outcomes and how to achieve these (Freund et al., 2020).

Education and awareness programs hold a critically important
position in changing public attitude towards conservation efforts for
primates, including gibbons, where outreach to the public (national and
foreign) reduced the use of gibbons in entertainment (Cheyne, 2009;
Nijman, 2006; Nijman et al., 2009, 2017; Osterberg et al., 2015). An
improvement in public awareness helps people understand and value
the economic and environmental benefits of forest preservation and
protection (Trombulak et al, 2004). This awareness motivates the
public to act against causes of damage to ape habitats (e.g., forest fires,
illegal logging, hunting) and support conservation in general
(Schoneveld-de Lange et al., 2016). Gibbons are often overlooked in
conservation education in favor of orangutans, yet feature in many

myths and legends across Sumatra, Java, Mentawai Islands and

AMERICAN JOURNAL OF 3 f 9
BT WiLEy— ="

Kalimantan. Thus, there is a need to showcase all nine species of
Indonesian gibbons to promote a call to action by local people for
gibbon conservation (Hoeing et al., 20153, 2015b).

1.5 | Integrating research and practical gibbon
conservation action

Borneo Nature Foundation (BNF) is a not-for-profit organization
founded in 1999 to protect Bornean rainforests and their bio-
diversity. Our research projects aim to assess conservation needs and
set up community-based projects to maintain and enhance different
landscape ecosystems of Central Kalimantan (Cheyne et al.,
2016, 2019; Harrison et al., 2020; Struebig et al., 2015). We used
data collected from long-term studies on the singing behavior of
Bornean white-bearded gibbons (H. albibarbis) in a) three distinct
habitat types in the Sebangau National Park, Central Kalimantan,
Indonesia, since 2005 (Cheyne, 2010; Cheyne et al.,, 2019; Singh
et al, 2018), and b) Rungan Education Forest since 2016 (Buckley
et al., 2018; Cheyne et al.,, 2016). Using these population data we
have assessed direct protection of the forests, impacts of
reforestation, impacts of forest loss (i.e., from forest fires and illegal
logging) and, where possible, hunting of gibbons for the illegal pet
trade. This work has helped to form a variety of conservation actions
implemented with local government partners, including but not
limited to reforestation, habitat protection, community development,

scientific research, science outreach, and environmental education.

1.6 | Initiatives about the use of gibbon songs for
conservation

Increasing effort is being put to use real-world situations to inform
and educate the public about gibbons. This approach, often referred
to as “community-based learning,” focuses on topics that engage
communities with meaningful connections to their surrounding
environment (Bennett et al., 2017). Using examples specific to BNF
(i.e., books, games and apps, Figure 1), we highlight how these tools
can be used as to evaluate engagement and interaction with gibbon
behavioral ecology specifically song, before discussing current
limitations and areas of future investigation.

In 2015, the IUCN declared this to be the Year of the Gibbon and
saw the start of the International Gibbon Day (https://gibbons.asia/
international-gibbon-day/) held on 24th October annually. To
celebrate this, BNF created a children's book in Bahasa Indonesia
and English: The Little Gibbon Who Lost His Song (Owa Kecil Yang
Kehilangan Nyanyiannya) aimed at 7-12 years old and to highlight the
issues of forest fires on gibbons. The engagement with this book
whereby schools were approaching BNF to come and deliver the
activity, led to the development of further bespoke education
materials. The “Gibbon Goes to School” program where the BNF
education team visits schools and reads the Little Gibbon book

accompanied by an interactive slide and puppet show. This activity is
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FIGURE 1 Summary of BNF publicly accessible education content about gibbons. BNF, Borneo Nature Foundation.

aimed at young children whose literature skills are not yet well
developed. The story of Little Gibbon is presented to children by
reading the book to them accompanied by a puppet show. Pictures of
the wildlife in the book are projected and forest sounds played
to the children. This session is followed by a presentation and games.
Copies of the book are donated with the aim that these will be used
as an educational tool and to help the school to build up a collection
of environmental education resources. As the book is bilingual, the
students are also able to practice languages while enjoying the story
(https://www.borneonaturefoundation.org/project/interactive-
storytelling/). The key behavior underlying this book is the fact that
gibbons sing, and how they use their song to communicate and what
happens when there are forest fires. Gibbon singing behavior is
adversely affected by smoke from forest fires (Cheyne et al., 2008).

In 2018, BNF partnered with the Internet of Elephants (https://
www.internetofelephants.com/) team whose mission is to bring
together the skills of wildlife lovers, data heads, gaming geeks and
marketeers to create massive consumer engagement through digital
experiences. By combining behavioral ecological data from gibbons
living wild in the Sebangau National Park, along with accurate data
about the forest, foods the gibbons eat, ranging, singing behavior and
conservation actions being taken by BNF, this was added to a
bespoke game called Wildeverse (https://www.wildeversegame.
com/). A single identified individual gibbon (named Chilli, born in
Sebangau National Park and followed by the BNF team since birth)
was included as the gibbon which game users are seeking to learn
about and protect. Released in October 2018, this game also features
an orangutan (Pongo pygmaeus wurmbii), a western lowland gorilla
(Gorilla gorilla gorilla) and a chimpanzee (Pan troglodytes)—again all
based on real wild individuals. Unfortunately, due to a lack of ability
by the developers to update the software for this game, it was
discontinued in March 2022. Following the Covid-19 pandemic, and

the impact this had on the in-person education activities of BNF, we
collaborated with Jamie's Software to develop the gibbon book into
an interactive app (https://play.google.com/store/apps/details?id=
com.jamiessoftware.littlegibbon.book&hl=en_GB&gl=US) where the
books is narrated in Bahasa Indonesia and English and with additional
information and available on iPhone and Android launched in June
2020. The countries from where people are accessing these materials
at time of writing are UK, USA, Australia, Indonesia, Germany, India,
Canada, Malaysia, Vietnam, Cambodia, Thailand and South Africa.
The game and app are free, and the book is donated free to
schools within Indonesia. With materials such as this, we are able to
gauge the engagement (number of books sold or donated, number of
downloads of the app or game, number of children and teachers who
participated in the interactive school sessions, online reviews etc.)
and to assess the distribution of where people are accessing these
materials from. The veracity of unsolicited online reviews is hard to
gauge but emerging research suggests that people are less likely to
post untrue positive reviews than untrue negative ones (Pooja &
Upadhyaya, 2022). Assessing the direct impact of online materials is
still an emerging field thus monitoring engagement needs to be the
initial step. Given the different media being used, the different target
age groups (and language availability), effective evaluation of these

tools is ongoing (Figure 2).

2 | DISCUSSION

2.1 | Impact evaluation

Evaluating the impact of education and outreach activities is one of
the most difficult aspects for a conservation NGO (Bonine et al., 2003;
Breuer et al., 2017; Franquesa-Soler & Serio-Silva, 2017). Behavior
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FIGURE 2 Children in Indonesia reading the Little Gibbon Book.

change takes time (years) to filter through and be measured, thus we
sought to focus initially on engagement with the resources and
knowledge gain. Using a combination of books, mobile phone apps
and mobile phone games, BNF is working to reach a wide audience
both in Indonesia and around the world to engage people with the
plight of gibbons and to inform positive conservation actions. The
traditional medium of a physical book complemented by an enhanced
supporting app as well as an augmented reality mobile phone game
allows users to experience gibbon conservation and actions in a
variety of accessible formats. At the heart of these tools are the song
of the gibbons—using the spectacular acoustics of these species to
engage the general public through science and sharing the work of
BNF as well as promoting the science, conservation and traditional
local stories, myths and legends of gibbons to a new audience. Thus,
we propose the idea that using the science and stories of gibbon
vocalizations can enhance the NGO communication efforts.

While a complete evaluation and analysis of these tools has not yet
been completed, based on feedback online (unsolicited where people
leave reviews online) the book and app are proving very popular (high
engagement and high star ratings on Google Play and iOS).

Examples of reviews for the Little Gibbon App: posted May 22,
2022 “the app is a fantastic tool to help read the book with my kids,
love the sounds and drawings.” Posted October 17, 2022 “the animal
sounds are wonderful, the story is so engaging, my kids loved it and so
did I, am planning to buy the book.” Reviews for Wildeverse: posted
May 17, 2020 “This app is educational and a lot of fun! The augmented
reality is well done. There's the occasional glitch (like it briefly hangs
when | point up too fast), but it all goes well with the premise that you

are using experimental equipment. So far | have learned a fair bit about
what orangutans eat (I'm glad the poo is virtual!). I'm looking forward to
exploring all the levels. | also hope they add more species and
researchers in the future!” Posted January 14, 2021 “| discovered the
game through #NatGeoStorySummit 2021. This is treasure learning
tool to inspire and empower the young generation about wildlife
conservation. Being an English teacher, | always try to find new ways to
get my learners engaged. Can't wait to share it with my NatGeo Teen
Learners in our next session. The game is beautifully set up, interactive,
fun and exciting!!! Highly recommend.”

The book remains a popular item for supporters to buy to help
support BNF. Further evaluation of the book, app and game are
pending and will inform future actions and activities. Given the five
components of a theory of change (Rice et al., 2020), BNF has achieved
three of these: (1) inputs—clear, accurate scientific information, the
BNF approach is always to use the best science to inform our
conservation activities and our education and outreach activities, (2)
activities—development of the book, app and game, (3) outputs—
launching of the book, app and game. The final components (4)
outcomes and (5) impact, require further evaluation and investigation,
which has been somewhat hampered by the Covid-19 pandemic.

2.2 | Engaging local people

Dissemination of materials is done via the weekly children's clubs
(all age groups), to schools as part of the formal classes, to mosques and
churches and online. Sometimes a species-specific narrative is not
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always appropriate for engaging the support and cooperation of local
people with direct forest connections. Local perceptions of gibbons are
that they are a part of the forest ecosystem, no more or less important
than the many other species dependent on these forests. Sharing
information about these animals, not only ecological or behavioral but
making the links between conservation and people underpins the
development of these tools. Furthermore, generally speaking, political
decisions are and always will be acts of compromise, with ecological/
conservation considerations often “competing” against other motiva-
tions; and successful implementation of political decisions/laws will be
constrained by availability of will, resources and expertise. Failure to
consider these realities is likely to lead to failure to achieve gibbon
conservation goals. In this context and faced with these realities
encountered in the field, the problem changes from being primarily
ecological to social-political-economic in nature while urgently needing
the support of people, both close to the forests and those who live
further away. This has led to calls for conservationists to “think outside
the box,” working across disciplines, with industry, plus local govern-
ment and communities to promote conservation, while maintaining and
strengthening protected area networks and legislation (Cooney
et al., 2017; Phelps et al., 2021).

2.3 | Technology and conservation education

The conservation research and the face-to-face education and
outreach through the apps and games are continuing and the work
of BNF is expanding to reach more children in Central Kalimantan
and to evaluate the impact of these educational tools. All these data
need to be shared to highlight the importance of public outreach for
science communication including online sessions, magazines, social
media, children's clubs, school visits, public events etc.

We recognize that developing books, apps and games are time-
consuming and can be expensive and that accessibility to online tools in
remote areas can be difficult. BNF was fortunate to receive funding to
develop the game with Internet of Elephants, the app was developed as
a donation and the book was self-published and all were advertised
through BNF social media and at in-person events in Indonesia and the
UK. Increasingly we do recommend that conservation organizations
continue to develop innovative ways to communicate with the general
public. For the next steps we will assess engagement with online
educational resources through downloads as well as reaching out to
users to evaluate their engagement with the book, game and app. We
highlight how unique aspects of different species can help conserva-
tionists to create engaging outreach materials to help support

conservation engagement.

2.4 | Additional Information

The research adhered to the Code of Best Practice for Field
Primatology including ethical obligations to the study species (Riley
et al., 2014).
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