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201918268 () January 26th, 2019 (Sat)

ZTBHkG  Registration

10:00 B2z Opening

10:00 ~ 12:15 (W BIER2 = C) Oral Presentation 1

0-1

0-2

0-3

O-7

Inter-group relationships of feral horses (Equus caballus) in Serra D’Arga, Portugal
(O Tamao Maeda', Sakiho Ochi', Monamie Ringhofer’, Satoshi Hirata', Shinya Yamamoto® (' Wildlife
Research Center, Kyoto University, “Institute for Advanced Study, Kyoto University)

Introduction of community-based conservation and forest management in Masindi District,
Uganda
O Tamaki Shimegi (Graduate School of Asian and African Area Studies, Kyoto University)

Modeling habitat suitability for Yunnan snub-nosed monkeys in Laojun Mountain National
Park
O Jie Liu', Maegan Fitzgerald', Haohong Liao’, Satoshi Hirata', Tetsuro Matsuzawa' ('Wildlife Research

Center, Kyoto University, “The Nature Conservancy)
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Genetic clues to dispersal in the primate-pinworm association

O Liesbeth Frias', Hideo Hasegawa’, Danica J. Stark™, Milena Salgado Lynn®**°, Senthilvel KSS Nathan’,
Tock H. Chua®, Benoit Goossens™**’, Munehiro Okamoto', Andrew J.J. MacIntosh"’ ('Primate Research Institute,
Kyoto University, “Faculty of Medicine, Oita University, *Cardiff School of Biosciences, Cardiff University, ‘“Danau
Girang Field Centre, Lower Kinabatangan Wildlife Sanctuary, *Wildlife Health, Genetic and Forensic Laboratory,
Kota Kinabalu, °Sustainable Places Research Institute, Cardiff University, 'Sabah Wildlife Department, Kota
Kinabalu, *Faculty of Medicine and Health Sciences, Universiti Malaysia Sabah, ‘Institute for Tropical Biology and
Conservation, Universiti Malaysia Sabah)

Characterization of bitter taste sensitivity of four species of Sulawesi macaques

(O Xiaochan Yan', Kanthi Arum Widayati’, Nami Suzuki-Hashido®, Fahri Bajeber®, Akihiro Itoigawa',
Laurentia Henrieta Permita Sari Purba’, Bambang Suryobroto’, Yohey Terai’, Hiroo Imai' ('Primate Research
Institute, Kyoto University, “Department of Biology, Bogor Agricultural University, *Academy of Emerging
Sciences, Chubu University, “Department of Biology, Tadulako University, “Department of Evolutionary Studies
of Biosystems, The Graduate University for Advanced Studies)



Natural gum feeding to captive marmosets: diet preference and gut microbiome

O Takashi Hayakawa'’, Leonardo César de Oliveira Melo’, Valdir Luna da Silva®, Akinori Dosho’,
Ryosuke Ichihara®, Kei Nemoto’, Ryo Sato’, Masayuki Nishino®, Carlos V. C. da Silva‘, Marina Falcio
Rodrigues’, Vitéria F. M. Lima®, Raquel F. de Albuquerque*, Fatima Luciana M. Camarotti', Maria Adélia B.
Oliveira’, Hiroo Imai' ('Primate Research Institute, Kyoto University, Japan Monkey Centre, *Federal Rural
University of Pernambuco, ‘Federal University of Pernambuco, *San-Ei Gen F.E.L, Inc., “Water Company of
Pernambuco)

0-9 Conservation education and knowledge formation of zoo visitors with regards to the slow loris
conservation tour
Nina Negi'*®, Rie Akami’, Koshiro Watanuki>®, (O Andrew MacIntosh® (‘University of Potsdam, *Primate
Research Institute, Kyoto University, *Japan Monkey Centre)

12:15~13:15 AR Break

13:15 ~ 14:15 RAZR—kvary @7ZAL: GHHED)

Poster Session (Core time: odd number)

14:30 ~ 14:45 Introduction to ICEE 2019

14:45 ~ 15:15 JLEEHD  Plenary Lecture 1
Ape gestural communication: signaling and meaning from the ape perspective
O Catherine Hobaiter (University of St Andrews)

15:15 ~ 16:15 I 15642  Oral Session 2

0-10 The objective investigation of interspecies behavioral synchronization in horse riding
O Sakiho Ochi', Monamie Ringhofer’, Shinya Yamamoto® (‘Wildlife Research Center, Kyoto University,
*Kyoto University Institute for Advanced Study)

0-11  Utilizing The Great Ape Information Network (GAIN) to understand longevity and mortality
patterns of chimpanzees in Japan
O Kristin Havercamp (Wildlife Research Center, Kyoto University)

0-12 Activity patterns reveal sex-based behavioural strategies in a nocturnal primate species, the Javan
slow loris
O Marie Sigaud', Muhammad Ali Imron’, Anna Nekaris’ ('Primate Research Institute, Kyoto University,
*Faculty of Forestery, Universitas Gadjah Mada, *Oxford Brookes University, Nocturnal Primate Research
Group)

0-13 Do Chimpanzee Groups have “Law”? — If they do, should they be treated with more dignity?
(O Mikihiko Wada (Faculty of Law, Hosei University)

16:15 ~ 16:30 A% Break



16:30 ~ 18:00 [ 19%E#3  Oral Session 3
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" The Johns Hopkins University, ® F.M. Kirby Research Center for Functional Brain Imaging, Kennedy
Krieger Institute)
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201918278 (RH) January 27th, 2019 (Sun)

10:00 ~ 10:30 L2  Plenary Lecture 2

Animal computer interaction methods for zoo-housed great apes
O Christopher Flynn Martin (Department of Life Science, Indianapolis Zoo)

10:30 ~ 12:00 giFE&® Oral Session 4

0-20 Gut microbe shift of Japanese macaques as a result of human encroachment
(O Wanyi Lee', Takashi Hayakawa'?, Naoto Yamabata®’, Mieko Kiyono®, Goro Hanya' (‘Primate Research
Institute, Kyoto University, “Japan Monkey Centre, °Institute of Natural and Environmental Sciences,
University of Hyogo, ‘Graduate School of Human Development and Environment, Kobe University)

0-21 Amino acid mutations of bitter taste receptor TAS2R38 esponsible for the low sensitivity to
phenylthiocarbamide in African Colobinae
O Laurentia Henrieta Permita Sari Purba', Kanthi Arum Widayati', Kei Tsutsui’, Nami Suzuki-Hashido’, Akihiro
Itoigawa’, Takashi Hayakawa2, Sarah Nila', Bambang Suryobroto', Hiroo Imai’ (‘' Department of Biology, Bogor
Agricultural University, *Primate Research Institute, Kyoto University, Inuyama, *Academy of Emerging
Science, Chubu University)
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14:30 ~ 15:15 1WiFE &G  Oral Session 5
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Body site and body orientation preferences during social Grooming: A comparison between
wild and captive chimpanzees (Pan troglodytes) and bonobos (Pan paniscus)

O Morgane Allanic', Misato Hayashi', Masaki Tomonaga', Takeshi Furuichi', Satoshi Hirata’, and Tetsuro
Matsuzawa’ (‘Primate Research Institute, Kyoto University, “Wildlife Research Center, Kyoto Univesity,
*Institute for Advanced Study, Kyoto University)
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Salivary alpha-amylase enzyme is a biomarker of acute stress in Japanese macaques (Macaca
fuscata)

O Nelson Broche Jr.', Rafaela S. C. Takeshita', Keiko Mouri', Fred B. Bercovitch™’, Michael A. Huffman'
(‘Primate Research Institute, Kyoto University, *Wildlife Research Center, Kyoto University, *Save The
Giraffes, San Antonio, TX, USA)

Horses, Chimpanzees and Humans: We see the world in different ways?
Masaki Tomonaga', O Shanshan Feng’ (‘Primate Research Institute, Kyoto University, “School of Life Sciences,
Sun Yat-Sen University)

EI2EEELN SEMSHREREZEZXS EROEFHL S5 —
OIS+ (BRI LEIbiT L > 2 —)

t FARBDIEARBLID—ARMS L FAT T TORMBITOWVT

OfitiEe |, REFEHRD |, REPR °, BAPRES |, JURHEA ®, Bz (s EE AN AT v 3 —
Yo B—, PIRRARAER IR AR, RIS EMIR AR, SR S RIS )

—6-—



P-12

P-13

P-14

P-15

P-16

P-17

P-18

P-19

P-20

P-21

P-22

The understanding of body structures in chimpanzees: conspecifics and other species
O Jie Gao, Masaki Tomonaga (Primate Research Institute, Kyoto University)

Dead infant carrying behavior: the role of contextual and causal cues to death
O André Gongalves (Primate Research Institute, Kyoto University)

Development of combinatory manipulation in captive great apes and humans: an implication
for tool-using behavior in the wild

O Misato Hayashi', Hideko Takeshita’ ('Primate Research Institute, Kyoto University, ‘Otemon Gakuin
University)
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Incongruence between nuclear genome phylogeny and morphological diversity in Japanese
macaques

O Tsuyoshi Ito', Takashi Hayakawa'”, Nami Suzuki-Hashido’, Yuzuru Hamada', Yosuke Kurihara®, Goro
Hanya', Akihisa Kaneko', Takayoshi Natsume', Seitaro Aisu', Takeaki Honda', Syuji Yachimori’, Tomoko
Anezaki’, Yuta Shintaku’, Toshinori Omi’, Shin-ichi Hayama’, Hiroo Imai', Hikaru Wakamori', Mikiko
Tanaka', Yoshi Kawamoto’ (‘Primate Research Institute, Kyoto University, “Japan Monkey Centre, *Chubu
University Academy of Emerging Sciences, ‘Center for Education and Research in Field Sciences, Shizuoka
University, *Shikoku Institute of Natural History, ‘Gunma Museum of Natural History, 'Faculty of Veterinary
Science, Nippon Veterinary and Life Science University)
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Study on age category recognition from body and face in chimpanzees
O Yuri Kawaguchi, Masaki Tomonaga (Primate Research Institute, Kyoto University)
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Whistle characteristic of free-ranging Indo-Pacific Bottlenose dolphins (Tursiops aduncus) in
Jeju Island, Republic of Korea: A preliminary description
O Mi Yeon Kim, Shiro Kohshima (Wildlife Research Center, Kyoto University)
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Highly cited articles and highly tweeted articles: Comparison in primatology journals
O Aiko Kitahara (Japan Monkey Centre; Primate Research Institute, Kyoto University)
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Research plans of the conservation genetics of the Japanese golden eagle
O Annegret Moto Naito, Yu Sato, Miho Inoue-Murayama (Wildlife Research Center, Kyoto University)
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A visitor survey at the Kyoto City Zoo: Does environmental enrichment facilitate visitors’ learning?
O Momoko Oka', Sachiko Seko’, Yumi Yamanashi' ('Wildlife Research Center, Kyoto University, Kyoto
City Zoo)
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Introduction of field friendly method for monitoring stress levels of mountain gorilla (Gorilla
beringei beringei) in Bwindi Impenetrable National Park, Uganda

O Ryoma Otsuka', Gladys Kalema-Zikusoka’, Kodzue Kinoshita® (‘Graduate School of Asian and African
Area Studies, Kyoto University, ’Conservation Through Public Health, *Wildlife Research Center, Kyoto
University)

Bar Hanging Behavior: a cultural tradition of Takahama Japanese macaque group at Primate
Research Institute
(O Josue Alejandro Pastrana, Hugo Monier, Michael Huffman (Primate Research Institute, Kyoto University)

Investigating the social behaviour and structure differences between single and multi-stallion
groups of feral horses
O Pandora Pinto (Wildlife Research Center, Kyoto University)
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Nutritional content and gum consumption by Javan slow loris (Nycticebus javanicus) in tropical
lowland forest, central Java

O Tungga D.H. Putri', Muhammad Ali Imron', Ganis Lukmandaru® ('Department of Forest Resource
Conservation, Universitas Gadjah Mada, “Department of Forest Product Technology, Faculty of Forestry,
Universitas Gadjah Mada)

What is welfare for captive chimpanzees with physical disabilities?: Try to find hints from the
wild cases
O Yoko Sakuraba (Kyoto City Zoo; Kyoto University)

Chimpanzees’ attentional and physiological response toward others’ injury and pain
O Yutaro Sato', Fumihiro Kano®, Satoshi Hirata' ('Wildlife Research Center, Kyoto University, “Institute for
Advanced Study, Kyoto University)
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Fission and aggression among male chimpanzees in Kalinzu Forest Reserve, Republic of Uganda
O Shohei Shibata, Chie Hashimoto, Takeshi Furuichi (Primate Research Institute, Kyoto University)

mtDNA haplotype analysis of the Ryukyu flying fox
O Yuto Taki', Christian E. Vincenot’, Yu Sato', Miho Inoue-Murayama' (‘Wildlife Research Center, Kyoto
University, “Department of Social Informatics, Kyoto University)

Cladistic analysis of centromeric DNA points to multiple events of the CENP-B box emergence
in New World monkeys
O Ratchaphol Thongchum'?, Kornsorn Srikulnath®, Akihiko Koga' (‘Kyoto University, “Kasetsart University)
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Genetic polymorhism of color vision type of Bolivian squirrel monkeys in Japan Monkey Centre
Mari Nishikawa', O Takashi Hayakawa™, Akinori Dosho’, Ryosuke Ichihara’, Kei Nemoto’, Aamanda Melin®,
Shoji Kawamura' (‘University of Tokyo, “Primate Research Institute, Kyoto University, *Japan Monkey Centre,
*University of Calgary)
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Visual discrimination of threatening faces in chimpanzees
O Duncan A. Wilson, Masaki Tomonaga (Primate Research Institute, Kyoto University)
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Imperception to workload: Ordering decisions of a three-choice task in free-ranging Japanese
macaques

(O Shenwen Xu', Kazunori Yamada®, Masayuki Nakamichi’, Masaki Tomonaga' ('Primate Research
Institute, Kyoto University, “Graduate School of Human Sciences, Osaka University)

Risk assessment in animal welfare: the first trial at Kyoto City Zoo
(O Yumi Yamanashi (Center for Research and Education of Wildlife, Kyoto City Zoo; Wildlife Research
Center, Kyoto University)

Habitat and diet of African elephants in Kibale National Park, Uganda
O Moe Yanagi, Gen'ichi Idani (Wildlife Research Center, Kyoto University)
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Comparison between isolated microorganisms and gut microbiome in primates

O KensukeYuki', Takashi Hayakawa™’, Kinya Washizu', Satoshi Koikeda' ('Amano Enzyme Inc., *Primate
Research Institute, Kyoto University, *Japan Monkey Centre)

-1 -



B8 ®® Pleanary Lecture 1

Ape gestural communication:
signaling and meaning from the ape perspective

O Catherine Hobaiter

University of St Andrews

Language appears to be the most complex system of animal communication described to date. However, the
emergence of language within the human lineage through a single recent genetic leap is extremely implausible. Instead,
its precursors were likely present in the communication of our evolutionary ancestors, and are likely shared by our
modern great ape cousins. All great apes, including humans, employ a rich repertoire of vocalizations, facial expressions,
and gestures to communicate. Great ape gestural repertoires are particularly elaborate, with chimpanzees and bonobos
employing over 80 different gesture types intentionally: that is towards a recipient and with a specific goal in mind.
Intentional usage is a key feature of language and has rarely been described in other species. It allows us to ask not only
what information is encoded in ape gestures, but what do apes mean when they use them. I will review recent research
on the gestural communication of great apes, with a particular focus on comparison between wild Pan populations,
and including recent data on human infants. Children aged 1-2 years, on the cusp of acquiring language, were found to
employ 52 gesture types. Over 90% of the child gestural repertoire was shared with the repertoires of non-human apes.
I will also explore how we define signals and meaning from the perspective of the ape signallers that are using them. By
employing a Pan-centric approach, that employs chimpanzee behaviour to define chimpanzee gesture types, we may be
better able to describe their communicative capacities.

HEiEE Pleanary Lecture 2
Animal computer interaction methods for zoo-housed great apes

O Christopher Flynn Martin

Department of Life Science, Indianapolis Zoo

Automated methods have a long history of usage in great ape psychology research, from early behaviorism
techniques involving levers and lights, to modern-day computerized touch-panel tasks. Beyond research, these methods
can also be used to facilitate the well-being of captive animals by offering activities that elicit similar physical and
cognitive processes to those used by animals in the wild. For example, computer touch-panel tasks for great apes that
probe memory and spatial reasoning skills may be viewed as analogous mental challenges to those faced by wild apes
in search of resources, and the timing and location of computer task opportunities can be informed by the observed
feeding rhythms and movement patterns of wild apes. We present a methodology for promoting such kinds of functional
naturalism at zoos against the backdrop of the emerging field of Animal Computer Interaction (ACI). Examples are
provided of ongoing ACI use-cases for technology-based enrichment at the Indianapolis Zoo orangutan center.
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Inter-group relationships of feral horses (Equus caballus)
in Serra D’Arga, Portugal

O Tamao Maeda', Sakiho Ochi', Monamie Ringhofer?, Satoshi Hirata', Shinya Yamamoto®

' Wildlife Research Center, Kyoto University, *Institute for Advanced Study, Kyoto University

Some mammalian species of different taxonomic groups, including humans, have developed social structures with
nested levels of organization. This multilevel society is one of the most complex social systems in animals, but their
function and evolutional process are still poorly understood especially for non-primate species because it requires
good observation of large numbers of identified individuals. Equine groups are one of the taxa that have nested social
structure, and there are some studies on several species such as plains zebras and Przewalski's horses, but not on domestic
horses (Equus caballus). Studying the inter-group relationships of feral horses and comparing those of the other equine
species may help understanding their origin and their ecological and social meanings. In this study, we aimed to reveal
whether domestic horses form multilevel societies. We took aerial photos of feral horse herds in Serra D’Arga Portugal
in 30 minutes interval using drones, identified all the individuals and collected their position data. In the field, we
observed 21 harems, 2 bachelor groups and several solitary bachelors. Their home range were largely overlapped and
the area of convex hull of these groups were significantly smaller than each home range, which suggests harems and
bachelors aggregates to form a herd. Moreover, this herd had a structure that large harems were likely to be in the center,
while bachelors were in the peripheral zone, and small harems were located somewhere between that. The presence of
this stable spatial pattern strongly indicates the multilevel structures of feral horse society.

0-2

Introduction of community-based conservation and forest management
in Masindi District, Uganda

O Tamaki Shimegi

Graduate University of Asian and African Area Studies, Kyoto University

Population growth, farmland expansion and economic development are crucial factors that impede forest and wildlife
conservation programs. In Uganda, a rapid population increase has been causing high demand on agricultural land, and
many human-wildlife conflicts are reported. To solve these problems, the Ugandan government has resettled villages
that were near national parks to increase land availability and maintain the protected ecological areas. In 1996, USAID
and the Ugandan government resettled the village of Alimugonza, Masindi. A section of a nearby forest was designated
as the Community Forest, meant to provide villagers with sustainable resources. Since the area is well known for rich
agricultural land, Alimugonza has been the destination of migrants from across Uganda.

After the completion of the resettlement, there has been very limited longitudinal observation of how the Community
Forest is being utilized and maintained by the residents of the village. Here I introduce the current state of forest
management in Alimugonza. Due to the population increase, the villagers have attempted to expand their crop fields
and the Community forest became isolated from the neighboring Murchison Falls National Park. The crop damage
from wildlife becomes much more common in the newly opened fields. In the Community Forest and the surrounding
farmland, I observed Anubis baboons (Papio anubis), Abyssinian colobi (Colobus guereza), and other primates using
direct observation and camera traps. By interviewing villagers, I present current situation of the human-wildlife conflicts
in Alimugonza as well as their attempts at resolution as the growing village works towards economic and agricultural
development.
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Modeling habitat suitability for Yunnan snub-nosed monkeys
in Laojun Mountain National Park

O Jie Liu', Maegan Fitzgerald', Haohong Liao’, Satoshi Hirata', Tetsuro Matsuzawa'

'Wildlife Research Center, Kyoto University, “The Nature Conservancy

In this study, we provided new information on Yunnan snub-nosed monkey (Rhinopithecus bieti) behavioral
ecology and contributed to future conservation efforts within the Laojun Mountain National Park. Habitat evaluation
procedures are used to quantify the value of land as habitat for a species. We analyzed environmental variables
hypothesized to influence habitat suitability for Yunnan snub-nosed monkeys, and mapped the distribution of suitable
habitat across the study area and adjacent areas. Spatial analysis with GPS data was conducted to investigate home range
change of these monkeys. Predictor variables were generated using ArcMap and R. We prepared 34 environmental
variables at 30-m spatial resolution. Maxent was used to analyze environmental variables that contributed to suitability.
Using satellite remote sensing and GIS, we modeled the distribution of suitable habitat for Yunnan snub-nosed monkeys
in the Jinsichang area of the Laojun Mountains in China. Habitat suitability was affected by several variables. The
environmental variables that contributed most to habitat suitability, as determined by permutation importance, were
mean diurnal range (31.6%), precipitation during the wettest quarter of the year (30.4%), average annual precipitation
(17%), normalized difference vegetation index (5%), wetness (4.6%), and aspect (4.5%). This habitat suitability model
provided important information about the potential current distribution of Yunnan snub-nosed monkeys that is essential
for appropriate implementation of conservation actions.
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Genetic clues to dispersal in the primate-pinworm association

OLiesbeth Frias', Hideo Hasegawa®, Danica J. Stark™*, Milena Salgado Lynn***°, Senthilvel KSS Nathan’,
Tock H. Chua®, Benoit Goossens®**’, Munehiro Okamoto', Andrew J.J. MacIntosh™®

'Primate Research Institute, Kyoto University, >Faculty of Medicine, Oita University, *Cardiff School of Biosciences,
Cardiff University, *Danau Girang Field Centre, Lower Kinabatangan Wildlife Sanctuary, *Wildlife Health,
Genetic and Forensic Laboratory, Kota Kinabalu, *Sustainable Places Research Institute, Cardiff University,
’Sabah Wildlife Department, Kota Kinabalu, ®Faculty of Medicine and Health Sciences,

Universiti Malaysia Sabah, °Institute for Tropical Biology and Conservation, Universiti Malaysia Sabah

Revising taxonomical descriptions is as important as discovering and classifying species, and it forms a fundamental
basis for understanding global diversity and its evolutionary history. This is particularly relevant when new classification tools
become available, and the possibility of establishing new taxonomical hypotheses arises. Lemuricola is a genus within primate
pinworms (Enterobiinae), originally described from lemurs. Almost one hundred years ago, a new species within the genus (L.
Protenterobius nycticebi) was described from a Bornean slow loris, and now we revise its phylogenetic placement among other
primate pinworms. In this study, we collected specimens from free-living Bornean slow lorises, and conducted taxonomical and
molecular identifications. By comparing the results of taxonomic and molecular classifications, we found evidence of incongruent
evolutionary scenarios: while taxonomic classification placed this pinworm species as a close relative of pinworms infecting lemurs,
molecular reconstruction clustered it closely to pinworm species infecting Old World primates, such as chimpanzees and humans.
We propose that L. (P) nycticebi most likely left Africa with its host, as suggested by phylogenetic similarities with pinworms
infecting Old World primates outside Madagascar (genus Enterobius). Thus the observed morphological similarities with pinworms
infecting lemurs may be explained as a result of convergent evolution, i.e. independent adaptations to similar resources, in this case a
strepsirrhine host. As accurate taxonomic classifications are fundamental for evolutionary studies, as well as for baseline inventories
of biodiversity, we emphasize the need for a more collaborative approach when describing diversity.
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Characterization of bitter taste sensitivity of four species
of Sulawesi macaques

O Xiaochan Yan', Kanthi Arum Widayati’, Nami Suzuki-Hashido®, Fahri Bajeber?, Akihiro ltoigawa’,
Laurentia Henrieta Permita Sari Purba®, Bambang Suryobroto’, Yohey Terai®, Hiroo Imai’

'Primate Research Institute, Kyoto University, “Department of Biology, Bogor Agricultural University,
*Academy of Emerging Sciences, Chubu University, ‘Department of Biology, Tadulako University,
*Department of Evolutionary Studies of Biosystems, The Graduate University for Advanced Studies

Sulawesi macaques have diverged into 7 species within a relatively short period and live allopatrically on Sulawesi Island,
Indonesia. Thus, it will be interesting to study functional genes which might reveal species difference. Bitter taste plays a role
in avoiding ingestion of toxins and resisting bacteria and parasites. We investigated a well-studied bitter taste gene, TAS2R38,
receptor for the bitter glucosinolates in brassica vegetables and Phenylthiocarbamide (PTC). We studied PTC sensitivity and
TAS2R38 polymorphism in M. hecki (N: 16), M. tonkeana (N: 12), M. nigrescens (N: 11) and M. nigra (N: 15). Initially, we found
behavior response on PTC varies between four species. All individuals of M. hecki are sensitive to PTC while some individuals
of M. tonkeana, M. nigra and M. nigrescens are low sensitive. Determining T4AS2R38 sequence, we found low sensitivity of
PTC was mediated by specific TAS2R38 variants. In M. tonkeana, substitution on amino acid sites 117, 130 and 134 led to ‘low
sensitivity’, whereas, in M.nigrescens and M. nigra, two base deletion and one base insertion respectively caused premature
stop codon at site 85 and 178. Furthermore, we found these specific variations have independently arisen three times. Later we
conducted cell-based functional analysis. We confirmed that the specific variants accurately predicted low PTC sensitivity in
vitro. Interestingly, ‘low sensitive’ variants in M. tonkeana can express apparently intact TAS2R38 receptor, with low response
to PTC. The intact ‘low sensitive’ variants may respond to other bitter compounds. Additionally, the frequency of low-sensitive
variants is 0.08, 0.33 and 0.54 in M. nigrescens, M. nigra and M. tonkeana, separately. We suggested high frequency of ‘low
sensitive’ variants in M. tonkeana appeared in the root of divergence of Sulawesi macaques. Our findings revealed species
difference on bitter taste; however, whether these differences were resulted from local adaptation need to be studied.

0O-8

Natural gum feeding to captive marmosets: diet preference and gut microbiome

O Takashi Hayakawa"?, Leonardo César de Oliveira Melo®, Valdir Luna da Silva*, Akinori Dosho®, Ryosuke
Ichihara®, Kei Nemoto’, Ryo Sato®, Masayuki Nishino®, Carlos V. C. da Silva®, Marina Falc&o Rodrigues®, Vitéria
F. M. Lima®, Raquel F. de Albuquerque®, Fatima Luciana M. Camarotti*, Maria Adélia B. Oliveira®, Hiroo Imai’

'Primate Research Institute, Kyoto University, >Japan Monkey Centre, *Federal Rural University of
Permambuco, *Federal University of Pemambuco, °San-Ei Gen FF.., Inc., "Water Company of Perambuco

The marmosets (Callithrix spp.) are an obligate gum eater (exudativore). Their morphological, physiological, behavioral
and genetic traits are extremely adapted to gum foraging and feeding. However, marmosets in captive colonies have not been
fed with gum resources enough (i.e., fruit-based diet, like other primates). Recent effort of animal welfare and environmental
enrichment in captive colonies including Japan Monkey Centre (JMC) has changed the diet menu to “natural” repertoire using
Arabic gum (4cacia senegal, Fabaceae), which is easily available in the food supply. Arabic gum led to positive improvements
of the marmoset behavior and health. However, Arabic gum is native to Sub-Saharan Africa, where is not a natural habitat of
marmosets, that is, south America.

In this study, we aim to replicate the more natural diet condition in captive marmosets. Adult captive common marmosets
(C. jacchus) in IMC have everyday eaten 3 g dried Arabic gum. We selected two Brazilian gum species “barauna” (Schinopsis
brasiliensis, Anacardiaceae) “angico” (Anadenanthera peregrina, Fabaceae) and fed 2 JMC common marmosets with these
gum species. We recorded their feeding behavior using video camera and collected feces for microbiome analysis. We first
supplied barauna for 7 days, put interval (basically Arabic gum) for 14 days, then supplied angico for 7 days, and finally reverted
Arabic gum feeding. One marmoset eventually accepted both barauna and angico, but another did not all the gum. Food choice
tests also supported gum species and individual difference of diet preference. In conjunction with further analysis of behavior
recoding, we are going to analyze microbiome fluctuation related to the supplied gum change because gum is a major recourse
of fiber digested by gut bacteria. These results will be an important reference to improve captive marmoset welfare.
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Conservation education and knowledge formation of zoo visitors
with regards to the slow loris conservation tour

Nina Negi'??, Rie Akami®, Koshiro Watanuki*®, O Andrew Maclntosh?

'University of Potsdam, *Primate Research Institute, Kyoto University, >Japan Monkey Centre

Zoos can shape public opinion in ways that affect the natural world. Conservation education has become a raison
d’etre for modern zoos, yet it is still not always clear to what extent and in which direction this potential is being
realized. It is thus vital to evaluate the outcomes of zoo educational content, e.g. by focusing on visitor knowledge and
attitudes toward nature. This study aimed to test perceptions of Japanese zoo visitors concerning wild primates and their
conservation, and more generally the role of zoos in modern society. In addition, we tested to what extent zoo visitors
have species-specific knowledge of the slow loris, a largely endangered group of primates facing threats throughout their
range from habitat loss and overharvesting for the pet trade. We took advantage of a conservation education initiative
at the Japan Monkey Centre (JMC), the ‘Slow Loris Conservation Tour’, creating surveys to evaluate the perceptions
of visitors (N=99) that experienced this educational intervention (N=46) versus casual visitors that did not (N=53). All
visitors felt that zoos functioned largely in education (39%), conservation (21%) and recreation (17%), but tour visitors
possessed greater specific knowledge of and more appropriate attitudes toward primate conservation. For example, tour
visitors were more pessimistic about the percentage of primates threatened with extinction, and most (41%) correctly
answered that this number is between 50-75%. Furthermore, 94% of tour visitors versus only 69% of casual visitors
believed it was inappropriate to keep slow lorises as pets. Conversely, 21% of casual visitors suggested they would do
so. Although we cannot determine whether the conservation tour contributed to these discrepancies because we did not
conduct pre-tour surveys, our results indicate that more engaged zoo visitors possess greater knowledge of and are more
sensitive to conservation issues. Educational programs like the Slow Loris Conservation Tour may thus be able to impact
visitor attitudes.
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The objective investigation of interspecies behavioral synchronization
in horse riding

O Sakiho Ochi', Monamie Ringhofer®, Shinya Yamamoto®

'Wildlife Research Center, Kyoto University, ’Kyoto University Institute for Advanced Study

Behavioral synchronization is observed in many species. Notably, in some animals which show highly developed
social interactions, like humans and dogs, behavioral synchronization is believed to have the role of strengthening their
social relationships. Therefore, investigation of behavioral synchronization will deepen our understanding of social
systems among animals; however, few studies have investigated synchronization in non-human animals by objective
methods. We focused on horses, one of the most socialized animals, whose behavioral synchronization has not fully
investigated objectively and quantitavely. In horse riding, to synchronize movements between a rider and a horse is
thought to be crucial for the rider not only to get high evaluation in an equestrian competition but also to make a good
relationship with the horse. In this study, we aimed to define synchronization between a rider and a horse in horse
riding by using motion analysis as an objective method. Six rider-horse pairs were video-recorded by digital cameras
during their trotting. We analyzed two-dimensional movements of riders’ pelvis and horses’ withers using the manual
digitizing system. To investigate their psychological states, we monitored the riders’ and horses’ heart rates. We also
asked the riders to answer questionnaires about the self-evaluation of their performance after each trial. As the results,
we found that the horses’ movements preceded the riders’ movements and each pair has a unique time gap between their
movements. We will also report the results of our investigation about the effect of the synchronization to psychorogical
states of the riders and horses.
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Utilizing The Great Ape Information Network (GAIN) to understand
longevity and mortality patterns of chimpanzees in Japan

O Kristin Havercamp

Wildlife Research Center, Kyoto University

Nationwide databases containing individual life history details are important for the successful management
and monitoring of captive animals, but they are rarely available as open-access. The Great Ape Information Network
(GAIN) is a unique example of one such database. Since the arrival of the first chimpanzee estimated to be in 1921,
1,017 chimpanzees have lived in Japan and their individual details have been recorded and subsequently collated by
GAIN. Three hundred and ten individuals are currently living in Japan as of December 21, 2018. Using GAIN data and
two softwares, PopLink and PMx, I am creating a national chimpanzee studbook and investigating their life history
patterns, beginning with longevity and mortality rates. I will present this project, a part of my PhD, which aims to
expand our relatively limited knowledge of captive chimpanzee life expectancy, and more broadly will allow us to
better understand the life patterns of chimpanzees in Japan and how they compare to findings from other captive studies
and the wild.

0-12

Activity patterns reveal sex-based behavioural strategies
in a nocturnal primate species, the Javan slow loris

O Marie Sigaud', Muhammad Ali Imron®, Anna Nekaris®

'Primate Research Institute, Kyoto University, Faculty of Forestery, Universitas Gadjah Mada,
*Oxford Brookes University, Nocturnal Primate Research Group

Difference in the ecological and reproductive roles of males and females frequently lead to differences in foraging
behaviour, intra-specific competition and anti-predation strategies. In mammals the energetic expenditure associated with
gestation and lactation often outweigh the energetic expenditure of males acquiring mates and defending resources. In
species, with similar body size the overall energetic costs are likely to be greater for females due to the additive cost of
pregnancy and lactation resulting in different behavioural strategies. While the drivers of diurnal activity patterns have
been investigated in many taxa, the organisation and flexibility of the activity rhythm of nocturnal free-ranging animals
in relation to reproductive roles are still overlooked. We studied the activity patterns of Javan slow lorises (Nycticebus
Jjavanicus) inhabiting a human-dominated landscape in West Java, Indonesia. We collected behavioural observations
and GPS locations of 15 (9 females and 6 males) collared slow lorises along with weather variables (temperature and
humidity) in 2015-2017. Females were more likely to be engaged in an active behaviour (such as foraging or travelling)
than males. Using a logistic mixed effect model, we found that temperature positively influence activity and distance
travelled. Female were most active at medium moon illumination while dark night had a positive effect on males’ activity
and distance travelled. Males were more active when observed outside of their core range. Dark nights resulted in shorter
horizontal displacement for females but had a positive effect on distance travelled by males. We found that female and
male Javan slow lorises’s activities present different patterns and that these patterns are shaped by constraints suggesting
different trade-offs in acquisition of energy, predation avoidance and intra-specific competition.
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Do Chimpanzee Groups have “Law”?
— If they do, should they be treated with more dignity?

O Mikihiko Wada

Faculty of Law, Hosei University

Introduction The presenter is a law professor, who collaborates with natural scientists. The working hypothesis for definition
of law consists of 5 components: (a) A set of group norms, and if violated, (b) the group should have the capability to detect
the violator, and the violator must receive (c) a fair “Third-Party (d) Punishment” with (e) consistency. That chimpanzees
do have morality is now widely accepted. For law to emerge in their groups should depend on solid communication and
thereupon, intention sharing, esp. for (e) consistency to evolve.
Discussion (a) Norms: von Rohr et al. (2015) confirms them, while Schlingloff et al. (2017) disagrees. deWaal strongly
affirms the existence of norms amongst chimpanzee groups, citing such example: “If a third-party female takes away an
infant from a mother, other third-party females retrieve the infant back to the mother. This is a norm, and the retrieval is a
punishment to the violator.” (his presentation in Yokohama, July 2016) Also, definition of “norms”, although Tomasello’s
definition (2008) is convincing, varies amongst scientists.
(b) is widely confirmed.
(c + d) The existence of “Third-Party Punishment” is a heated and unsettled debate between affirmatives, von Rohr et al.
(2012) and negatives, Riedl... Tomasello (2012).
(e) Many researchers doubt if chimpanzees’ punishments have “consistency”. But more research is required on this point.
Prediction The presenter predicts that, in diversified groups and locations, it will not be surprising if future research finds
certain chimpanzee groups with law, consisting of all the 5 components of (a) to (¢). When such group should be found,
chimpanzees would be the 2nd specie ever to have law, next to Homos.

If that is the case, we must argue that chimpanzees (and possibly other great apes) should deserve more respect and
treated with dignity by us Homo sapiens.

FINYI—0FERGE LD FEDORERICE 2ENDOEFEBEFROEL

OT&EZREk, OIAH
EHFSFER

[F 2y V—OFE N & O REDREIC K ZENOMEKRBEGROZ | 2T —<Ic, SUERHEYE TR
Blixol, FEHEYEICIZ. O—F (28 %) & 201846 A 13 HICHAE LT Y+ — (0 . BXUT a1 (41 %)
A= 5 EWVI 2HORT, TORBTHO TN T 7AHADY 2 —LA 255, W NOEKE & IEMkx
DAADEHY (B01K) MOEDOHNTEDL LTW\We, AR TIERY vy —Z23LF 280 T— 6 flikZz /{5,
AF ¥ YTV VT TEMEAD 3 ORI A ZIER L. ZOMkE OF#iZ 4 B THE Lz, S 5ICTH)
YT TR L FOTE Z LTk - STtk Rk Ule, /SITENE IV —I VT BT, U
BRE, HEfh, ZoM, 06 7TV —& Lz, BHERIZ 201845 ALS 11 KT, 1 19 4 K OBIEE 6 [HlfT-5
oo OV Y —DFAERTE THRONIEREL LIz TA, Yy —#ERIE = A = & RO a1 anfiin g 5 $HE
WY 2 b FRUED AR LToAZ e a1 DN G S HEIRLETL D 2L ko te, o0y v —FEER%,
ZAZRUEIMNENDE STz EZ AV LD a—T Yy —EMNE S HENEZL R, ZAZhEEHTAD
TEEER DR BT, A2 u—J &Yy —IcBlkZ > THR L, ONF 35BN 2 hyhbu—o %
feldmyy -k LizbEZ 5N S,

—19-



0-15
AIHFREFORERHSERE TCOMY MBS ~REBHBZELEVEHEH~

OXBENE ", MAHK ', LEFE ', aERL, T#HIETF "
'NRFEEABREVF V22—, P RBAFEREMZEHR

PIVEDIRG R ANLHEICE > 12, HTlRY T ARG EE. FHICHEEMEAE & H RS IEE Rt
DFGEZMRT T eMRDEND, AFRETIE. ATHELE o>z KR PIV (Macaca fuscata fuscata) A X 1 BICEH
F25REEZE B ERERANOIRD A FHZHET 5, NEMEIEAHARE Y F—L 2 Z2—ICB VT, 2018
£ 5 H 24 T =R PILOFAERDIREE & BRIV IZIRE THIIICE B T2 DZRA L, REEBXURND
AR DFERICEBR 2 RS T o fefzcd, BN O DBELANTHEICYIDE A T, %uid THYF]) &Lk, BN
DL O OHER 1) RERHEMOZEE, 2) RERMRH & Y FOREW, 3) BREOFRE. 4) RARFETH S, #BE
WICHIE - BRIBDH % A A ZIERHEME L, 7V F & AE0WHICREBREFHOBEFTITENH 5 NEWIEHIEEP T
flifshziBhn, & LARRMREBT R, BRICWHK - T4 AW ATZHAVE, ANTHEBB, 5K 2 hHRKIC
REEHREAED S5 B 1 HN STV FADTIN—I VT, AN TBHT IR EOEBITHNRON, /2, 201849
HI3HMB I, X0 M2t 2238 5 DI ERZEZDTA PP ARIE, I FEL X 1 HOEMTHEFEE,
JEFNCHLE LT3, S1&iEA A XA Z2ED I NEE 2R E S, s IR OERZHIE L 72\,

0O-16

ROV 12— LI VAL S TEREREGRT —%—~—2X !
HIbicbEe FCERELW TF—TUH9rI VX ZBHELT

OBEHBF ', /\H— ", KBRS’ HFrEEXY, 7|<7F'JL AN°, BEFY A LRFEE?, BRES,
MR ", T, KA’

| BERBAY, P B(CFHAEFMEIER SR 2 —, %?%E@Eﬁk?ﬁ,
‘REBRZFESMAR LY 2 —, C RARMEEAREREYF—T /'5! —, * REAFERIEHIERR,
" The Johns Hopkins University, ® F.M. Kirby Research Center for Functional Brain Imaging,
Kennedy Krieger Institute

I, b b EERGEREEET VNS E UTRZER L. & b OERIHERE> R - thiREZ L X 5
ETAHBEDNEE > TVET, TO—A T, BINTHEMGZEZEEHOMOEEREZHET S LEHELLI. ZTDD
DOFEAMEHIL TOE R A, THIC, BEHZHOWIZZBRM M IMERICHZ C eh b, BHFEOTENKE Gz 7— %
N—=Z2{L LIRS THAT 2T LAROENTVE T,

ZIT, Mebld, YaryRX e RTFVARFLEOEBEEDOL . HAEYF—L Y Z— MO WET %
BEBMEAOL 72 g Vg, RRERESERRKY OGS MRIZEE 2 VT, MO i & (o] 8 w52
VT BT LT MEHRT—2—X—2A%FELE U (Sakai ef al., Primates 2018) (http://www.j-monkey.jp/BIR/
index.html),

KT —Z ==, IMC & OEHENIEE UTRT 22 &0 56, BHFRE. REEEEDOZHOMTELEHM
FKICH., FEFOMBAFRICHRO M L 2R LE T, £z, $7‘— —AN—RUE, HREHEZ B EXEF
BREEHOMERZ NEET—2] L ULTTI2NVERT S5 [HORTE) OB EATEEENENTT,
DX S HidAE. BERHADKEI AL AL - REOH A OHMNZEE L, ERHORANRICHIT 852 S
7ebTbDEEZET,

—20-



0-17
EREESS K/ ROERIEELGEGER

ORBEAR', JIIAF’, FHEMR, HmEsE
'REAFEREMEMN, ARRELEGRFAY

MG EEOMRED LT, HAEMAROBLNZHREZFAMT 2 L 3EETH 5, BELHNEZRREDOFHGD D
WX YD S DNA ZIEREMICERINT 2 080 H 50, ZNEFNORTHEIN TV S RIFEOEHEIR L
IRV, ZFTTAFRETIE., HBDPEEIN TV SR ROFi 75 IERZEEN) DNA ETEE RS T 5, BAER
JRHEE TR TRET % 3O FMEA (Haumania liebrechtsiana, Megaphrynium macrostachyum, Aframomum
laulentii) 15% > TeMERICHE H U, 1 AAORHRIUE S OB, 21950 % DNA O, 3DNA OB 27l L7z, MR
AR ORI OHE X, BOZNKD EEh o7, 2 BEOH EPERAR (Haumania liebrechtsiana, Megaphrynium
macrostachyum) \Z5% > To MR R 73R TR P2 BLETEV DNA 2 (> 200pg/ul) DR SNz, TN 5 DR
R TERak Ex A 708751 b 2 B (D9s910,D7s817) OB FHE KT LIz T A, SR THEIEICR
L. EHIOEETRZRETEZ, —AT7 UV vy 7 Ray 779 FOEGIEL., KK EES DNA TH 5 C
EWRE N Tz, M EHEEARICT S MR 2 -V 728/ RO DNA S/ BU5 1, FRCZ K DB H % &0 5 5T,
HNTH 5,
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ONNAFE, FEiEER’ EREX’, ARZEEF Y, ZEFM 2 Polat Kazymbet’, Meirat Bakhtin’
' BABMELGRIFEAE, (LREAR, TELKE, ‘HREEARY, CTAXFTERKE

Z 7 ZRENEHIHARETRELENRHINTE e, [HHATEY 70 « 2—5 2 7 NEEZEHSORZ 2 2 TE
TeEER#FY- BT, FELDFERe a7 S5 7K (Camelus dromedarius) &7 2% 17527 R (C. bactrianus) 1
WHIETRIHENTWS, BEDT X755 X (C. ferus) XHadfaiRfE T, BIEEH#EANRIMEE € dIVEIC
ERLTWS, e bld AP T ARV TRET 7 XDEZIT>TVD, AP TAZ Y TEA - W - BZHMIKIAD
il T baT7 S 2T 20757 ZORMFRENFIHENTVD, ULh Lz e i iEd 285N FiLo
FIRIEENTHED ., MR HOFEERLRMREOE LRI TICEBTE TV, 22T, BZEAICHREIN:
SNP (—HifL2RY) KR 12 2RI U, EUs 7 RRIRHE 217 5 otz R Uiz, COR2WE%Z 2018 4 8 H
WCAYP TR VIO T 7 27 0T IeAE TIOH ULRHEIRN Z AR Tz, TORER, ME L7z 36 kDS 7 X
DL FEHICTH L TWA T EDHIAL, FAEHITIR e ha T 57 XOBENENT ENREEI Nz, AT LK
T TSRO RMERI 2R E T UL, SO IRE B BURICEAT DERENHIC 2% C E WA TZ %,
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OBRL', BAFER' AlWE', EEEL? BllsEE

| BEANFIAREERRIRIRE L 2 —,  RBAZFESMAR L 2 —,
‘RBMAFZEREMER,  ARMEEABREYF L2 —

DNA IEEPEY )72 @l - I TS N TE AR —7r I —OFIRFEREIC LD, @A - RS L
R OBNZHAND T ENRGITE>TE, UL, 20 EN EFEHINS & DOIE—HEZR (single nucleotide
variations: SNVs) MEZEAETHD, EWHiA (insertion) « KK (deletion) R F M 5E A AT X SR
IsKEIEZ M (structural variations) IC K2 &V ZFAET 57HICE. ZTNENOMADEED T/ Lz FilllckE
TRREND D, EmmEICHRYT /) LB ZRET S zdicid, BVEdS (27 V) —R) Z3hREXEET 50
EiNd %, 10X Genomics #1: Chromium ¥ A7 Lid, —AH DNA 737 LICEA D12 7O, F—n+F%27
FREDOY—RTELW TRy ITINELBCRS T ETAEKRR YY) —F (synthetic long-read) #1823 > T35,
Chromium ¥ A7 L2 HWT =R U YIVOFHIET /) LEYIORE 21T > Tzo ETOFER. 77 77 IV O IES &
D & £ scaffold N50 535 5 717z (Scaffold N50 =44 Mb), 7t > 7V O IEHEN & BEOSIRES L [MFE TH - Iz,
FIREIC. AT F 28T — (Pan troglodytes schweinfurthii) (B L CTEEFHRY / LESORE L. BHEO=YF
ISV V= (Pt verus) & DMK EToTWVD, £z, MOEEE (Ru—m VX, 7FHAYIVE) T EIBEL
THIARRICHHLT / LB REZTT>TEBO . ZNODFFICE L TEMMN LIZW,
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Gut microbe shift of Japanese macaques as a result of human encroachment

O Wanyi Lee', Takashi Hayakawa'?, Naoto Yamabata®, Mieko Kiyono*, Goro Hanya'

'Primate Research Institute, Kyoto University, “Japan Monkey Centre,
*Institute of Natural and Environmental Sciences, University of Hyogo,
*Graduate School of Human Development and Environment, Kobe University

On a global scale, nonhuman primates are increasingly affected by human activities, and this has been shown to
influence their ecology. Noting the role of gut microbiome in host physiology like nutrition and immune system, it is
essential to understand how human-wildlife interaction may affect animals’ gut microbiome. This study therefore set out
to assess the anthropogenic influence on gut microbiome of Japanese macaques Macaca fuscata. Using 16S rRNA gene
sequencing, we described the microbiome composition of Japanese macaques experiencing different human disturbance
— 1) wild (Yakushima high- and low- land), 2) provisioned (Koshima and Shodoshima), 3) crop-raiding (Suzuka-
shi, Mie prefecture), 4) captive (enclosure and cage of Primate Research Institute). Our result revealed a gradient of
gut microbiome composition from captive to wild populations. Provisioned and crop-raiding macaques exhibited
intermediate microbiome between wild and captive. Specifically, Firmicutes to Bacteroidetes ratio, indicator for energy
harvest efficiency of gut microbiome, and Chloroplast abundance, indicator for plant intake, were positively related to the
wildness of Japanese macaques. This study revealed the flexibility of gut microbiome of Japanese macaques in response
to different anthropogenic activities.
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Amino acid mutations of bitter taste receptor TAS2R38 responsible
for the low sensitivity to Phenylthiocarbamide in African Colobinae

O Laurentia Henrieta Permita Sari Purba’, Kanthi Arum Widayati', Kei Tsutsui®, Nami Suzuki-Hashido®,
Akihiro ltoigawa®, Takashi Hayakawa2, Sarah Nila', Bambang Suryobroto', Hiroo Imai®

'Department of Biology, Bogor Agricultural University, >Primate Research Institute,
Kyoto University, Inuyama, *Academy of Emerging Science, Chubu University

In mammals, bitter taste is mediated by TAS2R, the G protein-coupled receptors, which is located in taste cell
membranes. TAS2Rs are directly involved in the interaction between animals and their dietary sources, since many
natural toxic compounds are taste bitter and elicited avoidance behavior. One of the best-studied bitter taste receptors
is TAS2R38, which recognizes phenylthiocarbamide (PTC). Previously, we found that Asian leaf-eating monkeys
(Subfamily Colobinae) had low sensitivity to PTC compare to macaque (subfamily Cercopithecinae). The low
sensitivities caused by specific four amino acid subsitutions (V441/Q93E/ 1148F/R330K). In this study, we investigated
the sensitivity of African leaf-eating monkeys to PTC. Similar with Asian leaf-eating monkeys, African colobines have
lower sensitivities to PTC in behavioral and in vitro functional analyses compared to the macaque. We identified three
amino acid mutations (A34G/I1148F/R330K) that shared within African colobines which different from the macaque.
By site-directed mutagenesis using TAS2R38 of macaque to mimic the African colobine, we confirmed that the three
amino acid mutations are responsible for low sensitivity to PTC. Furthermore, Asian and African colobines shared two
of the amino acid mutations (I148F/R330K). The double mutations (I148F/R330K) of TAS2R38 of macaque mimicking
colobines showed lower response to PTC compare to the wild type. Thus, we predict that, after diverged from macaque,
the ancestor of colobine monkeys reduced their sensitivity of TAS2R38 by two amino acid mutations as adaptation to eat
bitter leaves.
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FTNEDK IS OO ZiE L [AEHE LR APV EREIC . 7707 APV [ BV F—ATS5T )V .
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quaver note o7z, 4 FDEEKDOIIEA S Nxh o7z,
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REARFEREMER
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DM TIE, B EARSEETO EPG(ME 1gH 72 D OHRIFEL. ¥« A2y VAL THEM) IChiig s 0 AR 5Nz,
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7 A7 PIVEER D 15 Bz K, 5] — I AR Z W2k, 3> ba—)UBE ANV A 7 F U RGEE (1
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R OEFAEE & EPG ORNCIFAHBIRIRAH % T E DRI N, SEROFIE TORENE SNz,
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% T Lh, 2006 FEICHRE X Nz (Hayaishi and Kawamoto 2006), 2017 45, 2018 FIcHti L7z7 / LF=zE (Bt
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REEWVWEEZ LN ULELS R T a TidA T T —2 VDARBBMERUNED RN EEZEZ SN TV,
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Body site and body orientation preferences during social Grooming:
A comparison between wild and captive chimpanzees (Pan troglodytes)
and bonobos (Pan paniscus)

Morgane Allanic', Misato Hayashi', Masaki Tomonaga', Takeshi Furuichi', Satoshi Hirata?,
and Tetsuro Matsuzawa®

'Primate Research Institute, Kyoto University, \Wildlife Research Center, Kyoto Univesity,
*Institute for Advanced Study, Kyoto University

Social grooming can be both a social bonding mechanism as well as a means to remove parasites. To evaluate
these two functions, we examined the body site and body orientation preferences in both Pan species living in captive
and natural environments. Bonobos are more tolerant and show more face-to-face communication than chimpanzees,
thus we predicted that bonobos are more likely than chimpanzees to groom vulnerable body sites and in face-to-face
positions (social bonding hypothesis). Wild individuals are expected to have a higher parasite load than captive ones,
thus we predicted that wild individuals are more likely than captive individuals to groom inaccessible areas (hygiene
hypothesis). Subjects were twelve captive chimpanzees and six captive bonobos from Kumamoto Sanctuary, Japan,
seven wild chimpanzees from Bossou, Guinea, and fifteen wild bonobos from Wamba, DRC. Body sites and body
orientation were recorded during video records of social grooming interactions. Results showed that bonobos faced each
other and groomed the face and front areas more than chimpanzees, while chimpanzees faced away and groomed the
anogenitals regions more than bonobos, highlighting the importance of facial communication in bonobos and reflecting
the differences in sociality in Pan species. In both species, wild individuals groomed the inaccessible back areas more
than captive conspecifics. Our findings indicate that grooming can function as both a social bonding mechanism and as
a means to remove parasites and thus the hygiene and social functions of social grooming operate together and are not
mutually exclusive.
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Salivary alpha-amylase enzyme is a biomarker of acute stress in
Japanese macaques (Macaca fuscata)

O Nelson Broche Jr.", Rafaela S. C. Takeshita', Keiko Mouri', Fred B. Bercovitch??,
Michael A. Huffman'

'Primate Research Institute, Kyoto University, \Wildlife Research Center, Kyoto University,
’Save The Giraffes, San Antonio, TX, USA

Salivary alpha-amylase (sAA) enzyme functions as a digestive enzyme in many species which consume starch
in their diet. However, over the last several decades human studies have revealed sAA enzyme activity levels are
positively correlated with the release of the fight-or-flight stress hormone norepinephrine, allowing sAA to act as a
biomarker for sympathetic nervous system (SNS) activity. The SNS is a separate but parallel stress response system
to the hypothalamic-pituitary-adrenal (HPA) axis. Recent non-human primate studies have begun including sAA as
a physiological stress marker in rhesus macaques, chimpanzees, bonobos, and gorillas. However, to date, there are no
published reports investigating the time course of SAA from a stressful event to return to baseline levels. Furthermore,
no validation of sSAA as a stress biomarker has been reported for Japanese macaques. Validation of SAA enzyme as
an acute stress biomarker in M. fuscata could provide a useful tool for stress-related research questions as well as
practical uses in animal welfare. This study had two primary aims: [1] develop a systematic method for non-invasive
saliva collection and [2] investigate SAA as a biomarker of acute stress in M. fuscata in order to better understand its
acute stress-related characteristics. We developed a non-invasive method for cooperative saliva collection using positive
reinforcement training (PRT) and tracked individual progress over 595 trials in 10 individually housed Japanese
macaques. Then, we confirmed that M. fuscata possess sAA enzyme via Kinetic reaction assay. Finally, we performed
22 acute stress tests to verify when sAA activity returns to baseline after an acute stressor. Our report reveals for the
first time the temporal dynamics of sAA when applying acute stress to a non-human primate.
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Horses, Chimpanzees and Humans:
We see the world in different ways?

'Masaki Tomonaga, O Shanshan Feng

'Primate Research Institute, Kyoto University, 2School of Life Sciences, Sun Yat-Sen University

Horses and humans are terrestrial, while chimpanzees are arboreal, and all of us share the similar social living
although the complexity is different among us. Previous studies showed that we also share the visual perception in
some degree, such as shape perception. But it is still unclear whether and how we recognize complex objects such as
conspecific individuals. In this project, we explore how the horses visually discriminate conspecific and heterospecific
individuals, which is important for us to better understand how they use their visual ability to adapt to the environment
during evolution. We trained three ponies to discriminate the pictures of horses and cats, tested what features were
more critical for this species discrimination. Unlike chimpanzees and humans, they mainly utilized shape of the whole
body rather than the head part.
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The understanding of body structures in chimpanzees:
conspecifics and other species

Jie Gao, Masaki Tomonaga

Primate Research Institute, Kyoto University

Recognition of bodies for conspecifics and other species is important for animals. In this study, we investigated the
understanding of body structures in chimpanzees, both of chimpanzee bodies, and of bodies of other species. Previously, we
found chimpanzees show the body inversion effect to intact chimpanzee bodies, but not to other objects, including houses,
suggesting they use configural processing for bodies.

We used scrambled chimpanzee bodies and other species’ bodies to test whether they use the same way to perceive
them as with intact chimpanzee bodies by examining the inversion effect. 7 chimpanzees received matching-to-sample
tasks on touch screens. If they chose the one that was the same as the sample out of four alternatives, it was a correct choice
and they would get food reward. In some trials, all stimuli were upright, and in other trials, all stimuli were inverted. If the
accuracy in the upright trials is higher than inverted ones, then there is an inversion effect.

For the conspecifics, they showed no inversion effect for bodies with abnormal body part arrangement, and showed
the inversion effect for bodies with abnormal body part proportion. It suggests that they are more sensitive to body part
arrangement of conspecifics.

For other species, they showed the inversion effect to the conditions of “crawling humans” and “horse”, which they
have never seen yet share the quadrupedal postures with them. It suggests that chimpanzees use embodied experience when
processing other species. They showed the inversion effect to bipedal humans with familiar postures, and no inversion effect
to the ones with unfamiliar postures. It suggests that chimpanzees also use visual experience when processing other species.

In summary, our study shows that chimpanzees have knowledge about the body part arrangement of conspecifics’
bodies, and they use embodied and visual experience to process other species’ bodies.
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Dead infant carrying behavior:
the role of contextual and causal cues to death

André Gongalves

Primate Research Institute, Kyoto University

Non-human primates face death through all sorts of causes ranging from predation, conspecific killing, accidental
falls, disease, starvation and stillbirth. Whereas some may be more protracted, others can have a clear observable and
abrupt end. Elsewhere it has been claimed that distinct contexts of death may correspondingly elicit different treatment
from the living (Anderson, 2011). Although it remains challenging for primatologists to record the actual moment of
death, extensive records spanning decades exist for cases of infanticide. The primary mode of killing infants often
arises as a cranio-cervical bite, leaving visible wounds to the head and neck regions. Thus Infanticide is of particular
interest because 1) it affords a contextual cue (a causal chain of events leading to the death of the infant witnessed by
the mother and other group members) and 2) it offers sensory death cues (i.e. visual cues of wounds). Reviewing 60
cases of observed infanticides in New World and Old World primates, we found a third of the infants were carried by
their mothers (N=20), whereas two thirds were not (N=40). It is highly likely, on a proximate level, that such decisions
are supported by contextual and physical cues to both injury and death.
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Development of combinatory manipulation in captive great apes and
humans: an implication for tool-using behavior in the wild

'Misato Hayashi, Hideko Takeshita

'Primate Research Institute, Kyoto University, “Otemon Gakuin University

Object manipulation can be used as a comparative scale of cognitive development among primates including humans.
Combinatory manipulation is a precursor of tool-using behavior and a good indicator of cognitive development: it starts
at around 10 months of age in humans and at 8-11 months in mother-reared chimpanzees. Inserting action was commonly
observed in chimpanzees from an early age, before 1 year of age. In contrast, stacking-block behavior started later in
chimpanzees. After the acquisition of basic stacking action, both chimpanzees and humans showed similar performances
in tasks using blocks of various shapes which were designed to test their physical understanding. Similarly, both
chimpanzees and humans showed trial-and-error strategies in combining cups into a nesting structure. Developmental data
from apes other than chimpanzees has been limited. We conducted a longitudinal investigation for humans (0-4 years old)
and chimpanzees (0-4 years old) as well as a cross-sectional investigation for the other three great apes (2 bonobos of 3-4
years old, 3 gorillas of 2-3 years old, and 4 orangutans of 1-2 years old) by using two kinds of tasks which required either
inserting or stacking action. The four species of great apes and humans showed both types of combinatory manipulation
in captive settings during the studied developmental ages. However, the timing and order of development in different
types of combinatory manipulations were varied among the great apes. Comparison among great apes illuminated that
the inserting action in chimpanzees develops at similar speed as humans and it was faster than the other great apes. The
early acquisition of inserting action in chimpanzees may also explain the tool-use commonality reported in the wild
chimpanzees. Although great apes possess the fundamental cognitive ability of performing combinatory manipulation in
captivity, some other factors may contribute to the tool-use frequency and variety in the wild.
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Incongruence between nuclear genome phylogeny and morphological
diversity in Japanese macaques

O Tsuyoshi Ito', Takashi Hayakawa'?, Nami Suzuki-Hashido®, Yuzuru Hamada',
Yosuke Kurihara®, Goro Hanya', Akihisa Kaneko', Takayoshi Natsume', Seitaro Aisu’,
Takeaki Honda', Syuiji Yachimori®, Tomoko Anezaki®, Yuta Shintaku?, Toshinori Omi’,
Shin-ichi Hayama’, Hiroo Imai', Hikaru Wakamori', Mikiko Tanaka', Yoshi Kawamoto’

'Primate Research Institute, Kyoto University, 2Japan Monkey Centre, *Chubu University
Academy of Emerging Sciences, *Center for Education and Research in Field Sciences,
Shizuoka University, *Shikoku Institute of Natural History, *‘Gunma Museum of Natural History,
"Faculty of Veterinary Science, Nippon Veterinary and Life Science University

While the mitochondrial phylogeography of Japanese macaques is well studied at great detail, little is known about
the geographical variation of nuclear genome, making it difficult to interpret the mechanism underlying geographic
phenotype diversity. To address this issue, we applied restriction site-associated DNA sequencing (RAD-seq) for six
populations (Yakushima, Kojima, Kochi, Shiga, Gunma, and Shimokita) and then compared their nuclear genome
phylogeny with the cranial morphological variation. A maximum likelihood tree based on the 15,357 autosomal single
nucleotide variants showed that Japanese macaques were divided into east (Gunma and Shimokita) and west clades (the
others) and that Yakushima population was placed within the west clade. In contrast, cranial morphology did not show
clear east—west division but exhibit the remarkable differentiation of Yakushima population. These findings suggest
that cranial morphology has been barely influenced by phylogenetic inertia and that it rapidly evolved in the lineage
of Yakushima population. In future works, we will perform quantitative genetic approaches to evaluate whether such a
morphological diversity that does not reflect the molecular-based phylogeny was formed by natural selection or genetic
drift.
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Study on age category recognition from body and face in chimpanzees

O Yuri Kawaguchi, Masaki Tomonaga

Primate Research Institute, Kyoto University

Face conveys various information. For example, human can easily recognize whether certain face is adult or infant.
Previous studies have shown that not only human, but also non-human primates recognize various aspects of others using
facial information. However, whether the ability to recognize age from faces is shared with non-human primates is not
well studied yet. In the present study we tested it by using spontaneous looking behavior. We manipulated chimpanzee
mother-infant dyad pictures and made 10 congruent and incongruent stimuli using Photoshop. In congruent stimuli, an
adult chimpanzee had an adult face and an infant chimpanzee had an infant face. In incongruent stimuli, on the other
hand, an adult chimpanzee had an infant face and vice versa. Each stimulus were presented on a monitor for 4 second.
Eye-tracker recorded gazing behavior of each participant during presentation. We hypothesized that chimpanzees would
looked incongruent stimuli longer than congruent stimuli if they recognize correct age category from face (violation-of-
expectation test). As a result, participants did not show different looking time for each type of stimuli. This may indicate
that chimpanzees did not recognize age category from face and did not notice incongruence between face and body.
However, it is also possible that presentation duration was not enough long and this lead no difference. Further studies
are needed.
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Whistle characteristic of free-ranging Indo-Pacific Bottlenose dolphins
(Tursiops aduncus) in Jeju Island, Republic of Korea:
A preliminary description

O Mi Yeon Kim, Shiro Kohshima

Wildlife Research Center, Kyoto University

Dolphin vocalization mediates complex social behavior and navigation while obtaining information on the
environment. Indo-Pacific bottlenose dolphins, Tursiops aduncus, produce numerous type of acoustic emission including
clicks, pulsed signals, and tonal calls. Tonal calls are the diverse repertoire of whistles and signature whistles for
communication which exhibits a variation between geographically separated populations of 7. aduncus. Therefore,
the baseline study of whistle characteristic is a necessity when investigating a novel population. A relatively unknown
and unhabituated population of 7. aduncus is found in the largest island of the Korean peninsula, Jeju Island. This
population utilizes inshore habitat around the island and exhibit geographic isolation. The whistle characteristic,
including whistle class, number of contour inflections, and number of harmonics, beginning frequency, end frequency,
maximum frequency, minimum frequency, and duration were measured as the first step to understand the vocalization
of Jeju Island dolphin population. A land survey performed with a DSLR with a 400mm USM lens for the description of
the observed group, and simultaneously, an acoustic survey was conducted with multiple automatic underwater sound
recorders (AUSOMs). For the first time, a preliminary description of undisturbed whistles of Jeju dolphin population
is made. Using this baseline data, fine-scale investigation of vocalization and behavior will be conducted in the future.
Furthermore, the effect of a suddenly increased inshore anthropogenic activities on the vocalization and behavior of Jeju
dolphin population will be monitored as part of the long-term conservation plan.
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Highly cited articles and highly tweeted articles:
Comparison in primatology journals

O Aiko Kitahara

Japan Monkey Centre; Primate Research Institute, Kyoto University

Citation analysis has been the common approach to measure the impact of scientific articles. Different tools to access
the importance of articles have been developed, and Altmetric score is increasingly used as a complimentary tool; which
is calculated based on mentions on social web sites including Twitter, Facebook, and online news sites. The aim of this
report is to show the articles that have been most influential in primatology, by using citation analysis and Altmetric
analysis for four journals in primatology. With proper understanding of its benefits and limitations, Altmetric analysis
may provide important perspective to measure the impact of articles, especially in the field of primatology, as research
topics in primatology can be of great interest for the general public as well as academics.
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Research plans of the conservation genetics of the Japanese golden eagle

O Annegret Moto Naito, Yu Sato, Miho Inoue-Murayama

Wildlife Research Center, Kyoto University

The Japanese golden eagle (Aquila chrysaetos japonica) is an endangered subspecies inhabiting Japan and parts of
Korea. The population size and breeding success has been declining over the past decades due to habitat loss and forestry.
Previous studies of this subspecies have focused on population genetics — estimating the genetic diversity of captive
and wild populations, as well as simulating historical and future population sizes. For my Master’s project, I will build
on currently available knowledge to expand conservation genetics research of this subspecies. Specifically, I will focus
on using genetic markers for individual identification and population monitoring. This can be used to track changes in
population size and individual movement, thereby informing future management. Furthermore, I plan to study functional
genes — at the moment, I plan to elucidate the genetic diversity of the major histocompatibility complex (MHC) genes,
which have immunological and reproductive functions. This information will also inform future conservation plans in the
wild, as well as in captive breeding programs.
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A visitor survey at the Kyoto City Zoo :
Does environmental enrichment facilitate visitors’ learning?

O Momoko Oka', Sachiko Seko?, Yumi Yamanashi'?

'Wildlife Research Center, Kyoto University, °Kyoto city Zoo

Environmental enrichment is one of the many devices used to improve the welfare of zoo animals and is being
actively addressed to many zoos in recent years. Enrichment is not only beneficial for animals, but it is also said to have a
positive impact on the zoo visitors. Education in the zoo is known to play a major role in promoting ex-situ conservation,
and enrichment may be effective in strengthening the educational effect. However, the effect of enrichment on visitors’
education has hardly been verified. Therefore, in this study, we examined whether the impression of visitors to tigers and
their absorption rate of knowledge on tigers are affected by the presence of enrichment or not.

We organized an educational talk event in front of enclosures of Amur tigers twice a day between February and
March 2018: at 10 AM when the tigers used enrichment, and at 2 PM when the tigers were sleeping or resting. After
the event, we conducted questionnaire surveys on those who came to listen to the talk. As a control, we also conducted
questionnaire surveys when there was no talk. In the questionnaire, we asked about the enrichment, the images and
impressions of wild and captive tigers, ecological knowledge of tigers which was explained at the educational talk. Even
though visitors listened to the same educational talk, listening while watching the tigers actually using enrichment made
it easier to leave an impression, and also it increased their absorption rate of knowledge, compared to listening while
watching the tigers inactive. By conducting educational activities with enrichment, it would be a catalyst for visitors to
bring animal welfare and conservation consciousness.
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Introduction of field friendly method for monitoring stress levels of
mountain gorilla (Gorilla beringei beringei) in Bwindi Impenetrable
National Park, Uganda

O Ryoma Otsuka', Gladys Kalema-Zikusoka®, Kodzue Kinoshita®

'Graduate School of Asian and African Area Studies, Kyoto University,
“Conservation Through Public Health, *Wildlife Research Center, Kyoto University

Monitoring stress levels of endangered species has been widely recognized as one of the powerful tools which allow us to
know physiological information non-invasively from wild animals. However, standard methods of measuring stress levels of
animals often require electronic devices such as freezer. Thus, methods need to be adapted and validated for field settings where
no electricity is available.

In this presentation, we will introduce recently established field friendly method which allows researchers to extract and
preserve samples for a long time in fields. In order to test whether this method can be applied in monitoring stress levels of
mountain gorillas in Bwindi Impenetrable National Park (BINP), we conducted several field experiments. Throughout the study,
fecal samples of mountain gorillas in BINP were collected from nests and trails non-invasively. Then fecal glucocorticoids
metabolites (fGCMs) concentrations for each samples were measured using enzyme immunoassays (EIAs).

Up to 12 h after defecation under field conditions, f{GCMs concentration in un-fixed gorilla feces did not decrease or
increase. There was strong positive correlation between f{GCMs concentrations of samples extracted immediately after defecation
on site and those of samples extracted in the laboratory after being carried in ice box. Also, we detected no significant difference
in f{GCMs concentration of identified gorilla’s samples collected from nests and samples collected from the trails in the same day.

Although it still needs to be validated using biological stressor such as inter group interactions, field friendly method has
strong potential to be used for monitoring stress levels of mountain gorillas in BINP. Even though gorillas’ individual information
will be restricted, our study also highlights samples from nests can be used like fresh samples from trails, which will make it
easier to conduct long-term monitoring of stress levels in collaboration with people living in fields such as park staffs.
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Bar Hanging Behavior: a cultural tradition of
Takahama Japanese macaque group at Primate Research Institute

O Josue Alejandro Pastrana, Hugo Monier, Michael Huffman

Primate Research Institute, Kyoto University

In recent decades, what was thought to be a uniquely human trait- culture-, has been challenged and well
demonstrated to exist in various non-human primate species. One of the Japanese macaque groups housed at the Primate
Research Institute of Kyoto University engages in a unique behavior that is not seen in any of the other captive groups,
known as “bar hanging”. The animals are in good health and are kept in identical conditions as many other groups, yet
many animals practice this behavior exclusively in this group. Some observers see this as a play behavior while others
see it as a stereotypic behavior related to stress or a way of coping with stress. With data collected over the past 15 years
in the form of videos, behavioral data, genetic data, physiological data, we attempted to elucidate 1) how this behavior
might have spread and learned over time, 2) what is its relation to stress, if any, 3) understand the demographics of
individuals who engage in this behavior (age, sex, rank, kinship). Our predictions were that animals that were more
closely related to each other would show similar patterns of the behavior and animals who engage more frequently in
this behavior had lower levels of fecal glucocorticoids. We believe our work can contribute to the increasing literature on
primate traditions and how monitoring these behaviors can be an important tool in behavioral management.
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Investigating the social behaviour and structure differences
between single and multi-stallion groups of feral horses

O Pandora Pinto

Wildlife Research Center, Kyoto University

Horse groups with single and multiple stallions occur simultaneously throughout the world in different feral horses’
populations. There’s a clear hierarchy among the stallions in multi-males groups, where on individual is dominant over
the others. The subordinate(s) helps more or less with group defense and may occasionally be able to copulate with
the females. However, little is known on why such groups with more than one male exist, considering that the males
naturally fight to monopolize the females. So why would a dominant stallion permit or tolerate the presence of another
adult male in his group? To address this question,, I observed feral horses, more specifically the Garrano horses that live
in Serra d’Arga in Northern Portugal, and analyzed spatial positioning among individuals, body size, and hormone and
DNA. In this presentation I will introduce the results of these analyses and discuss about the possible mechanisms and
adaptive significance of single- and multi-male groups.
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Nutritional content and gum consumption by Javan slow loris
(Nycticebus javanicus) in tropical lowland forest, central Java

O Tungga D.H. Putri', Muhammad Ali Imron', Ganis Lukmandaru?

'Department of Forest Resource Conservation, Universitas Gadjah Mada,
’Department of Forest Product Technology, Faculty of Forestry, Universitas Gadjah Mada

Although it’s hard to digest by most primates, gum plays important roles in the diet of Javan slow loris (Nycticebus
Jjavanicus E. Geoffroy, 1812). However, knowledge of gum diet for this critically endangered species is limited to only
one tree gum producer species (Acacia decurrens) which is planted in the montane agroforest area. Little is known about
the diet of Javan slow loris in the tropical low land forest. In this research, we present preliminary data of nutritional and
secondary compound content and gum consumption by Javan slow loris in lowland tropical forest of Central Java.

This research was carried out in Kemuning forest, Temanggung regency, Central Java, Indonesia. The fieldwork
was conducted between June 2017 to February 2018 through behavioral observation of two slow loris individuals using
focal-instantaneous sampling, while the gum feeding behavior was recorded ad-libitum. The nutritional and secondary
compound content of gum was analyzed qualitatively and quantitatively, in Faculty of Forestry and Faculty of Agricultural
Technology of Universitas Gadjah Mada.

Javan slow loris in Kemuning feed gum exudate from four different tree species, i.e., Sterculia urceolata, Dysoxylum
gaudichaudianum, Spondias pinnata, and Litsea velutina. Besides, there are four different gum tree species which found
inside the home range, yet weren’t observed as a diet for the loris but used for traveling, i.e., Albizia procera, A. chinensis,
Leucaena leucocephala, and Terminalia bellirica. The loris spent most of their gum feeding time in S.urceolata, however,
statistical calculation showed that duration among eaten species are not significantly different (p-value = 0,06287).

There is no difference in nutritional content among gums which are eaten or not, but significant difference occurs in
total phenols (p< 0,01) and flavonoid (p<0,005). Flavonoid content level also showed negatif correlation with frequency of
gum consumption (p-value = 0,044; r=-0,767).
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What is welfare for captive chimpanzees with physical disabilities?:
Try to find hints from the wild cases

O Yoko Sakuraba

Kyoto City Zoo; Kyoto University

Chimpanzees also get health problem and severe injuries occasionally caused by diseases, accidents, fighting, and
so on, unfortunately, a few individuals remain physical disabilities. In captivity, some zoos and institutes try to provide
rehabilitation attachments, massage, therapy, and social reintroduction program for disabled chimpanzees. Although these
attempts and exceptional care are important for these individuals, it is hard to discuss the best condition and environment
considering their welfare in present. Focusing on the wild, many chimpanzees with disabilities live for a long-term in
their social group. Therefore, review of studies and case reports on chimpanzees with physical disabilities in the wild
might lead to discuss and provide good welfare for these chimpanzees in captivity. In the wild, many chimpanzees with
disabilities are reported in several field site; Kalinzu, Gombe, Bossou, Mahale, and Budongo. The symptoms and causes
are also various; limb / hand / foot loss and stroke by snares, paralysis by poliomyelitis, delated development by Down
syndrome, and so on. Especially it is observed and reported well on injured chimpanzees by snares in Sonso group of
Budongo forest, Uganda. Reynolds (2005) reviewed that chimpanzees with disabilities of Sonso group shows hard or late
start to reach a tree trunk with many figs, therefore, they climb higher parts of the tree such as branches than able-body
chimpanzees. Furthermore, disabled chimpanzees are not discriminated against by able-body chimpanzees. From these
reviews and reports, it is suggested that (1) disabled chimpanzees have an ability to accept and understand their physical
impairments, (2) they can change their behaviors flexibly to adapt the environment, and (3) groupmates have a capacity
to accept disabilities. These facts and discussions might lead to get insights about animal welfare for captive chimpanzees
with physical disabilities.
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Chimpanzees’ attentional and physiological response
toward others’ injury and pain

O Yutaro Sato', Fumihiro Kano?, Satoshi Hirata'

'Wildlife Research Center, Kyoto University, “Institute for Advanced Study, Kyoto University

Humans experience negative emotions (e.g. disgust or pain) when observing others’ injury even without observing
negative emotional expressions, indicating that they understand the cause of others’ distress. However, this has not been
examined in nonhuman primates. Chimpanzees (Pan troglodytes) are observed to inspect groupmates’ injuries and to
console those being distressed. In a series of experiments, we tested six chimpanzees to address how they react to others’
injury and pain. First, we used eye-tracking to examine if chimpanzees spontaneously attend to injured conspecifics more
strongly than non-injured ones. We confirmed that they did so and that they did not merely react to conspicuous features of
injury (e.g. red color). Second, we used thermal-imaging to investigate if chimpanzees physiologically respond to others’
injury. Previous studies have confirmed that drop in nasal temperature is a signature of arousal, especially that of negative
valence. We conducted two experiments presenting to them either the still images of injured conspecifics or movie clips of
conspecifics being injected. Chimpanzees did not distinguish images of injured conspecifics from those of uninjured in their
thermal signatures. To overcome a potential problem that the presented stimuli were not realistic or arousing enough, the next
experiment demonstrated an injury in real-life: a familiar human experimenter used a make-up showing a damage on the skin
and running blood. Chimpanzees, especially adult females, exhibited larger temperature drop in response to the fake injury
than to the control stimulus (washing hands with soaps and water). Finally, we presented a condition that is potentially more
demanding to understand: a familiar experimenter stubbed a (fake) thumb with needles without blood. Chimpanzees did not
distinguish this stimulus from the control (stubbing a wood piece with needles). These results suggest that chimpanzees at
least partially experience negative emotions when observing others’ injury without observing others’ emotional expressions.
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Fission and aggression among male chimpanzees in Kalinzu Forest
Reserve, Republic of Uganda

(O Shohei Shibata, Chie Hashimoto, Takeshi Furuichi

Primate Research Institute, Kyoto University

Chimpanzees and bonobos have differences in degree of fission-fusion tendencies. While chimpanzees form parties
which vary in size and composition, bonobos form a cohesive and stable large party that includes most of the community
members. What kind of factors shape the difference in cohesiveness of the party? Previous studies mainly focused on the
factors which promote aggregation of chimpanzees and bonobos. In this study, we focus on the relationships between
party size and aggressive behavior of male chimpanzees. I observed wild male chimpanzees in the M group, at Kalinzu
Forest Reserve. We found that the number of males in a party are significantly larger in the presence of females showing
maximum sexual swelling. In the absence of females showing sexual swelling, males tend to spend time in small parties.
In both the absence and the presence of females showing sexual swelling, the frequency of male aggressive behaviors
increased along with increments of number of the males attend to the party. These results suggest that male chimpanzees
tend to disperse in order to avoid expressing and receiving intense aggression among males especially in the absence of
fertile female. This tendency might be one of the components which form fission tendency in chimpanzees.
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mtDNA haplotype analysis of the Ryukyu flying fox

O Yuto Taki', Christian E. Vincenot’, Yu Sato', Miho Inoue-Murayama'

'Wildlife Research Center, Kyoto University, “Department of Social Informatics, Kyoto University

There are 122 mammal species in Japan, and 37 of them are bats. The Ryukyu flying fox (Pteropus dasymallus)
is one of the bat species in Japan, distributed in the Ryukyu archipelago, Taiwan, and possibly the Philippines, and is
divided into 5 subspecies. They mainly eat fruits, nectar, and sometimes leaves, and has an important role in pollination
and seed dispersal. Although they are listed as VU (vulnerable) in IUCN Red List, few genetic analyses have been
conducted for their conservation. The purpose of this study is to evaluate genetic diversity and genetic differentiation of
the Ryukyu flying fox between each island. In this study, we conducted mtDNA haplotype analysis with the samples
collected in 8 islands where one of the subspecies P. d. yaeyamae live. We identified 39 haplotypes in 526 bp of the
control region of 142 samples. 14 haplotypes were shared between some islands, and haplotype network for the 8
islands did not show any clear genetic structure. This might be because of migration between islands, but individual
identification is needed to check actual gene flow. Also, some haplotypes were only found in particular islands, so there
might be some genetic structure which could not be revealed by mtDNA analysis. Therefore, we are going to develop
microsatellite markers and make further analyses to investigate genetic structure and gene flow between islands by
identifying individuals.
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Cladistic analysis of centromeric DNA points to multiple events of the
CENP-B box emergence in New World monkeys

O Ratchaphol Thongchum'?, Kornsorn Srikulnath?, Akihiko Koga'

'Kyoto University, ?Kasetsart University

[Molecular background] The CENP-B box (NTTCGNNNNANNCGGGN) is a 17-bp nucleotide motif found in
centromeric repetitive DNA. This motif is not essential for the immediate survival of the host organism, but contributes
to de novo centromere formation. [Evolutionary background] Hominids (human, chimpanzee, gorilla, and orangutan)
carry this motif at an identical location in repeat units of their centromeric DNA. We have recently identified this motif
in three New World monkeys (marmoset, squirrel monkey, and tamarin). In contrast to hominids, the locations in the
repeat units varied among the three monkeys. [Question] We raised a question about the evolutionary origin of these
three motif sequences: (i) were these all present in their common ancestor, or (ii) were they generated independently in
different monkey lineages? [Results] We performed a cladistic analysis of repeat units of several New World monkeys
(the three species plus capuchin, spider monkey, and owl monkey). Repeat units of each species formed a distinct group
and, in addition, motif-carrying units were clustered as a single branch within species. [Conclusion] Our results support
the second hypothesis: independent occurrences of the motif sequences. [Significance] New World monkeys represent
a general process of birth and death of the CENP-B box motif. Hominids are in a special case in which their common
ancestor carried a motif sequence and this particular sequence was inherited by extant species. [Further significance]
Our results also suggest that the possession of the CENP-B box exerts a slightly beneficial effect on a long-term scale, by
responding to occasional necessity for de novo centromere formation.
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Genetic polymorhism of color vision type of Bolivian squirrel monkeys
in Japan Monkey Centre

Mari Nishikawa', O Takashi Hayakawa®®, Akinori Dosho®, Ryosuke Ichihara®, Kei Nemoto®,
Aamanda Melin*, Shoji Kawamura'

'University of Tokyo, *Primate Research Institute, Kyoto University, *Japan Monkey Centre,
*University of Calgary

Among mammals, primates rely greatly on their visual sense, and they have evolved trichromatic color vision, which
can distinguish among long-wavelength hues (red, yellow, green). This is accomplished by the presence of long-wave
sensitive (LWS), middle-wave sensitive (MWS), and short-wave sensitive (SWS) opsin genes expressed separately in the
cone photoreceptive cells in the retina. It has been argued that primate trichromacy evolved as an adaptation for detecting
reddish or yellowish objects, such as ripe fruits, against a background of foliage. The color vision of New World monkeys
is unique in that dichromats (red-green colorblind) and trichromats live in the same population. This unique feature has
made New World monkeys an excellent subject for studies of functional consequences of color vision phenotype. In this
study, we focused on the group of Bolivian squirrel monkeys (Saimiri boliviensis) at the Japan Monkey Centre (JMC)
to examine whether this group is suitable for color vision-related studies. We collected non-invasive DNA samples
from adult and sub-adult members (N = 14) and determined the color vision types of individuals by genotyping their L/
MWS opsin. We found that trichromatic and dichromatic individuals are mixed in the group. The population of Bolivian
squirrel monkeys of JMC is highly polymorphic in the L/MWS opsin. Captive populations are suitable for testing
hypotheses on the evolution of color vision and the maintenance of polymorphic color vision.
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Visual discrimination of threatening faces in chimpanzees

O Duncan A. Wilson, Masaki Tomonaga

Primate Research Institute, Kyoto University

For primates, the ability to recognise and discriminate conspecific facial expressions is essential for survival.
This study investigated the ability of chimpanzees to discriminate three categories of unfamiliar conspecific facial
expressions: neutral, bared teeth and scream (both threatening expressions). Five adult female chimpanzees participated
in a touchscreen two-choice matching-to-sample task. We predicted higher accuracy for discriminating between neutral
and threatening expressions (perceptually different) than between bared teeth and scream expressions (perceptually
more similar). Overall, discrimination accuracy was significantly above chance for all categories of facial expression,
although accuracy was significantly higher for discriminating between neutral vs. bared teeth or scream expressions,
than between bared teeth vs. scream expressions. Interestingly, for bared teeth-neutral and scream-neutral pairs, accuracy
was significantly higher when the sample images were threatening expressions than neutral expressions. However,
for bared teeth-scream pairs, no difference in accuracy was found when the sample images were either bared teeth
or scream expressions. Consistent with previous research in chimpanzees, our results suggest that bared teeth and
scream expressions are perceived as perceptually more similar to each other than to neutral faces, and that threatening
expressions may capture attention to a greater extent than neutral expressions.
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Imperception to workload: Ordering decisions of a three-choice task
in free-ranging Japanese macaques

O Shenwen Xu', Kazunori Yamada®, Masayuki Nakamichi’, Masaki Tomonaga'

'Primate Research Institute, Kyoto University,
’Graduate School of Human Sciences, Osaka University

Animals estimate objects’ value differently when the context changed. Here, we report that Japanese monkeys
(Macaca fuscata) switched the priority of choice according to physical workload. We introduced a three-choice task
where participants came voluntarily and had the option to drag weighted boxes in any order. The three boxes baited with
identical food rewards but had a different number of weights (1.5kg/weight). Each condition comprised of two boxes in
common, which contained one and two weights, while another box with a different workload. Results show that monkeys
prioritized the lowest-workload box; while they did not make ordering differences between the middle-workload and
the highest-workload box. They did not make ordering differences between the second and the third choice regardless of
their first choice; but they made ordering differences if they did not choose “free food” as the first choice. Our findings
suggest that physical workload imperception underlies monkeys’ decision-making process.
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Risk assessment in animal welfare: the first trial at Kyoto City Zoo

O Yumi Yamanashi

Center for Research and Education of Wildlife, Kyoto City Zoo;
Wildlife Research Center, Kyoto University

Ensuring good health and well-being of animals is an essential part of modern zoo management. However, it is often
the case that some charismatic animal species attract more attention than others. As a result, variations in the quantity
and quality of an environment across different species often exist, irrespective of the actual needs of animals. In order
to fill in the gap at Kyoto City Zoo, we conducted a risk assessment in animal welfare in our animal collection and then
provided environmental enrichment based on the analysis. For the risk assessment, keepers and a researcher rated animal
enclosures of which they are in charge, using welfare assessment sheets developed by a NPO Wild Welfare. The sheets
were based on the five-domain model of animal welfare which was recently included in the welfare strategy of World
Association of Zoos and Aquariums. After assessing the 51 enclosures, we discussed and decided the target species to
pay more attention for the year. We implemented environmental enrichment in the enclosures of scarlet macaws and great
green macaws, and a Japanese black bear in collaboration with intern students. I will discuss the potential values on this
approach from the view of animal welfare and education and the points which require revision int the future.
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Habitat and diet of African elephants in Kibale National Park, Uganda

O Moe Yanagi, Gen'ichi Idani

Wildlife Research Center, Kyoto University

In Kibale National Park (KNP), Uganda, Africa, the density of elephants has increased more than 300% from 2001
to 2003 due to the migration of elephants from the Democratic Republic of Congo (DRC) into Uganda. This increase
in elephant population density in KNP has led a rise in human-elephants conflicts within the region. This migration has
resulted in recent genetic analyses that document the hybridization between savanna elephant (Loxodonta africana) and
forest elephant (L. cyclotis) in this area. Despite recent interest in the elephants of KNP, little is known about elephant
ranging patterns and behavior. A better understanding of elephant behavior is needed to more effectively deal with
human-elephant conflicts, as well as promote the elephant conservation.

This study focuses on quantifying elephant habitat preference in KNP. I conducted line transect censuses in a variety
of vegetation types during both the dry and wet seasons of 2017-18. Distance sampling of dung counts was performed
along transects. Survey were also conducted along the border of the KNP to assess patterns in elephant occurrence
relative to villages and vegetation types.

Totally 1034 dungs were detected during the study period. Results show that the frequency of habitat use was
significantly higher in secondary forests and grasslands than in undisturbed forests. The number of elephant occurrences
near the KNP border were higher in dry season than in rainy season, and they often occurred along the edges of
secondary forest.

These results suggest that secondary forests and grasslands are important habitat for elephant in KNP, and the
villages near these habitats are at high risk of crop-raiding by elephants especially in the dry season. This research
contributes important information that can be used to predict elephant behavior and inform management practices aimed
at preventing damage to agriculture and community livelihoods in villages surrounding KNP.
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Comparison between isolated microorganisms and gut microbiome
in primates

O KensukeYuki', Takashi Hayakawa®®, Kinya Washizu', Satoshi Koikeda'

'Amano Enzyme Inc., *Primate Research Institute, Kyoto University, *Japan Monkey Centre

We have discovered that both captive and wild Old World monkeys have same 16S ribosomal RNA gene
sequences which were frequently found in their gut microbiome. These results suggested that captive primates shared
microorganisms in their gastrointestinal microflora with wild primates due to their specific nutritional demands and
that the microorganisms might be inherited from their recent ancestors living in the wild environments, possibly across
species.

The research was focused on Colobus species with feeding habits of leaves. Microorganisms isolated from feces of
Colobus species, collected in Japan Monkey Centre, were analyzed by rRNA gene sequences.

We compared these sequences with partial 16S rRNA sequences of gut microbiome reported previously, based on the
next-generation sequencers in wild Old World monkeys.
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