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#H :  Identification of bitter sensitivity to PTC in
African colobines
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Bitter sensitivity plays a key role mechanism against
potentially toxic compound in the diets. The studies
of bitter perception have been done in many species
of animals, including primates, using several bitter
compounds. One of the most common compounds
is phenylthiocarbamide (PTC) which recognized by
TAS2R38 receptor. Previously, we found that four species
of Asian colobines had low sensitivity to PTC that might
be an adaptation of Asian colobines to eat leaves. In this
study, we expand our study to evaluate the sensitivity of
PTC another group of colobines, the African colobines.
We conducted the behavioral experiment of African



colobines (C. guereza and C. angolensis) to evaluate
the phenotype in organism level. At first, we did the
habituation to familiarize monkeys with assay conditions
by using only control apple slices. After habituation,
the test were started using apple slices soaked in several
concentration of PTC. We recorded the responses as
eat (accept=1) or spit out (reject=0). So far, we did the
experiment with two juvenile individuals of C. guereza
and one adult individual of C. angolensis. For each
concentration of PTC, we collected at least ten trial to
confirm their response to PTC.
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2 Liesbeth Frias+ Andrew MaclIntosh (GTE#R)

7 H . Parasitological survey of Southeast Asian
nocturnal primates housed at the Japan Monkey
Centre (JMC)
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We conducted an opportunistic non-invasive collection
of fecal samples from slow lorises housed at JMC,
and prepared fecal cultures for each sample collected.
Preliminary parasitological observations showed no
parasites in fecal samples, and fecal cultures provided
no additional data, all of them resulting negative for the
presence of parasite larvae. These results suggest that
administration of antihelmintics and captive management
may be successful at preventing re-infection in captive
individuals.
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Cheirogaleidae IV b RYILE 4 4 0
Microcebus murinus NAABFRRIFY RHY)IL 4 4 0
Lemuridae FV 2PV 63 65 53 70 9 7

Eulemur fulvus PATAVIVE SN S0l 0 2 0 0
Eulemur macaco ZAsEVE Sy 7 8 0 1
Eulemur mongoz T —=AFY RYIV 6 0 3 2
Lemur catta A3 R 33 32 25 32 4 4
Varecia variegata rararyRFFY RV 16 17 17 28 2 0
Lemuridae sp. 1 0 0 0 0 0
Galagidae A< R 32 41 25 23 7 5

Galago senegalensis vavAhod 26 29 21 17 4 4
Galagoides demidoff av A d 0 0 0 0 0
Otolemur crassicaudatus FAHZI 5 4 6 3 1
Galagidae sp. 1 0 0 0 0
Lorisidae oy Zf 66 76 54 35 9 8

Loris tardigradus AL VAR =1l A 7 9 6 1 3 0
Nycticebus bengalensis NV Za—al) A 1 3 3 0 0 0
Nycticebus coucang AvRZZa—ay A 41 32 13 4 3 3
Nycticebus pygmaeus LyY—Ao—nay A 11 23 24 28 0 4
Perodicticus potto Rk 9 8 2 3 1
Lorisidae sp. 0 0 0 0 0
Tarsiidae A2V 3 4

Tarsius syrichta T4 Y EYRAHRYIV 3 4
Cebidae < F PR 859 834 690 488 58 54

Callimico goeldii TIVT 4 F— 15 18 13 13 2 3
Callithrix geoffroyi rahtv—ty b 29 39 35 11 3 4
Callithrix jacchus aAEUY—Fty b 137 116 91 65 2 7
Callithrix penicillata JuIINv—Etvhk 38 47 46 37 2 4
Calithrix sp. 5 0 0 0 0 0
Mico argentata VIIVN=—Ftw k 25 27 19 4 3 2
Mico humeralifera YAV LIY—FELY b 9 14 14 17 0 1
Cebuella pygmaea ESI—<—Ftvhk 83 88 81 78 7 8
Leontopithecus rosalia s e AN & i gl IV 17 16 9 6 7 3
Saguinus bicolor TRAEIY 2 2 2 0 1 0
Saguinus fuscicollis R & F ) IV 7 5 3 1 0
Saguinus geoffroyi DA E ) IV 11 11 10 0 1 0
Saguinus imperator IINT—EZIY 5 6 5 5 2 0
Saguinus labiatus LAThRE<) v 35 36 31 18 3 1
Saguinus leucopus varxy v 8 9 6 0 3 0
Saguinus midas THTEAI) 13 15 15 6 2 0
Saguinus mystax JFeFEIY 30 33 31 23 2 2
Saguinus nigricollis rarzeavy v 62 53 47 22 1 0
Saguinus oedipus JRRTTEIY 101 93 80 50 2 4
Saguinus weddelli Ty TIVARY Y 1 9 9 9 2 2
Saguinus sp. 8 0 0 0 0 0
Sapajus apella TY A FYIL 18 17 10 20 2 0
Cebus albifrons valtA<F YL 9 9 10 8 1 1
Cebus capucinus J Ryat<EyIv 10 12 16 9 1 1
Cubus olivaceus FEHA A FIL 1 2 5 0 0
Cebus sp. 4 0 0 0 0
Saimiri boliviensis AVETY AP 3 7 11 0 3
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Saimiri sciureus aE2) AWV 88 77 59 26 3 2
Aotus sp. I 72 73 42 42 5 8
Cebidae sp. 3 0 0 0 0 0
Atelidae 7 EPILR 88 90 61 44 18 1
Alouatta caraya 7RIy 11 12 12 1 4 0
Alouatta guariba VAR B e i 1 1 1 0 2 0
Alouatta seniculus 7 HIRT )V 5 2 2 1 0 0
Alouatta sp. 6 1 1 0 0 0
Ateles belzebuth AWV 3 9 4 2 2 0
Ateles geoffioyi Jx7aArEYI 21 32 21 28 4 4
Ateles paniscus rayEeyiv 12 17 8 0 3 1
Ateles sp. 14 0 0 0 0 0
Lagothrix lagotricha TRV ET—V—EVF— 13 17 10 12 3 6
Lagothrix cana NAAAT—1) —FF— 1 2 0 0 0
Lagothrix sp. 0 0 0 0 0
Pitheciidae e 36 35 32 16 15 1
Callicebus cupreus RroAas 175+« 2 1 2 0 2 0
Callicebus donacophilus RUVETNAAOT 4T« 4 4 3 0 2 1
Callicebus moloch RAF—T 4T+ 13 13 14 8 2 0
Callicebus torquatus TIUFT T4 1 1 0 0 0 0
Callicebus sp. 2 1 1 0 1 0
Cacajao calvus rubicundus THIT A 3 2 1 0 2 0
Chiropotes satanas rae sy F 2 0 0 0 0 0
Chiropotes chiropotes |y =S 0 1 0 0 0 0
Pithecia monachus TVIYF 5 6 5 0 4 0
Pithecia pithecia aiAtF 4 6 6 8 2 0
Cercopithecidae T HYIVE 2824| 1949| 1453 787 92 144
Macaca arctoides NZHA T 10 12 7 5 0 0
Macaca assamensis 7YY LEYF— 5 6 4 1 0 0
Macaca cyclopis Z2AT Y 65 62 50 26 2 2
Macaca fascicularis =AY 658 286 176 123 1 70
Macaca fuscata fuscata =RV 690 512 386 186 11 18
Macaca fuscata yakui Yooy 409 312 219 120 3 2
Macaca fuscata (=R ¥IV) 10 1 1 0 0 0
Macaca maura L—=7%VF— 9 11 5 1 1 0
Macaca mulatta 7T 143 117 108 17 0 0
Macaca nemestrina T 2AF) 35 33 30 23 1 0
Macaca nigra 7 a¥)b 7 7 0 0 0
Macaca ochreata brunnescens T—=IINY 0 0 0 0 0
Macaca radiata R xw b EVF— 61 56 38 38 2 2
Macaca silenus ATV 12 14 14 8 2 0
Macaca sinica FEVF— 11 13 11 12 0 2
Macaca sylvanus IN—=NY =K 14 17 14 10 2 2
Macaca thibetana FRy b EVF— 3 3 3 1 0 0
Macaca tonkeana NTT VRV F— 2 0 0 0 0 0
Macaca hybrid 2 1 0 0 3 0
Macaca sp. 94 0 0 0 0 0
Cercocebus atys A—=TF 4 = VHNA 5 5 3 2 1 1
Cercocebus lunulatus vah Y LI HRA 7 9 8 5 2 1
Cercocebus agilis T IRV HNA 2 1 2 0 0 0
Cercocebus chrysogaster d—=ITF U UHRA 2 4 4 1 0 0
Cercocebus torquatus torquatus AT VARA 4 5 2 1 1 0
Cercocebus hybrid 2 1 2 0 0 0
Cercocebus sp. 3 0 0 0 0 0
Lophocebus albigena KAya< A 2 2 1 0 2 0
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Mandrillus leucophaeus INUNIZ 12 12 3 5 3 1
Mandrillus sphinx <Y RUJ 16 13 1 15 1 0
Papio anubis TIXEAkk 56 44 35 60 1 1
Papio cynocephalus FA okt 17 15 6 0 0 0
Papio hamadryas B2 N4 5 4 5 16 0 1
Papio papio F=_7rtr 6 6 6 0 0 0
Papio sp. 14 0 0 0 0 1
Theropithecus gelada TR 5 5 2 2 1 0
Allenopithecus nigroviridis TLVEVF— 1 1 1 1 1 0
Cercopithecus albogularis YAV RAEF— 8 10 9 1 2 1
Cercopithecus ascanius 7 AP 10 9 7 0 0 0
Cercopithecus ascanius schmidti YalIvhNsL /v 4 3 3 0 1 0
Cercopithecus cephus JFeF TV 5 6 4 0 1 0
Cercopithecus diana BATFEF— 2 3 2 0 1 0
Cercopithecus doggetti SIIN—=HF TV 2 1 0 0 1 0
Cercopithecus hamlyni JoaugxT) v 1 3 2 0 2 1
Cercopithecus Ihoesti QLA NI/ 4 5 5 1 1 0
Cercopithecus mitis TIN—FEVF— 2 2 1 0 0 1
Cercopithecus mona EFEVF— 12 13 9 10 1 1
Cercopithecus neglectus TSy rTL v 12 15 12 3 1 2
Cercopithecus petaurista buettikoferi | /N5 377 —F1 /) 10 11 7 3 1 2
Cercopithecus sp. 3 1 1 0 0 1
Chlorocebus aethiops PNV FEVF— 16 12 5 4 1
Chlorocebus cynosuros RIVITIIEYF— 0 3 0 0 0
Miopithecus talapoin RIRT 14 14 12 2 4 1
Miopithecus ogouensis FRRETGRT 0 1 1 0 0 0
Erythrocebus patas INRAE Y F— 124 80 66 21 2 5
Cercopithecinae sp. 21 0 0 0 0 0
Colobus angolensis 7vydosaaT A 15 23 22 5 3 0
Colobus guereza Ty ryanuJ R 11 21 20 4 2 5
Colobus polykomos FrranT A 6 1 0 0 0 1
Piliocolobus badius Y7 hauad R 3 3 0 0 3 1
Presbytis melalophos rahy LI V—TEVF— 0 1 1 0 0 0
Semnopithecus entellus INAR VT VT —)b 50 52 37 17 4 11
Trachypithecus cristatus IUN—)V RV 23 29 29 27 2 1
Trachypithecus francoisi T3V IIV Y 11 8 8 5 3 1
Trachypithecus obscurus BAF—)V kv 11 10 7 0 1 1
Trachypithecus pileatus R I2T—)b 6 7 4 2 3 0
Trachypithecus vetulus NALTGYFTT—)b 3 3 2 0 1 1
Trachypithecus vetulus vetulus ZIHEA LT FI VT 1 1 0 0 1 1
Presbytis sp. 4 0 0 0 0 0
Nasalis larvatus TV TYI 6 7 6 2 5 1
Pygathrix nemaeus THTY R 52 T—=)b 1 0 0 0 1 0
Colobinae sp. 1 1 0 0 0 0
Cercopithecidae sp. 20 0 0 0 0 0
Hylobatidae T HYIVE 82 50 39 9 12 17

Hylobates agilis TIWTF AP 9 8 6 2 2 0
Hylobates klossii I AT F AP 2 2 0 0 0 0
Hylobates lar varrFHHYIL 41 17 14 1 4 2
Hylobates moloch AVAYAYE s RV s 3 4 3 2 1 0
Hylobates pileatus Ry TFHFIV 5 1 0 0 1 2
Hylobates (moloch + lar) 1 1 1 0 0 0
Hylobates sp. 8 0 0 0 0 13
Hoolock hoolock J—avy 77T AYI 2 2 2 0 0 0
Nomascus concolor H1 Y LV TFHYIV 3 2 4 0 1 0
Symphalangus syndactylus 7 a7 F YL 8 12 8 4 3 0
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Hominidae v MR 27 30 19 10 16 0
Pongo pygmaeus bV S i VA Al VA 7 6 3 1 3 0
Pan troglodytes FIRT— 12 19 11 9 5 0
Gorilla gorilla gorilla —ya—ovRdvs 6 3 3 0 6 0
Gorilla beringei beringei RUVTFydVT 2 2 2 0 2 0
Primates  £}~HH EEH BAH 0 0 0 0 0
misc. Primates 0 0 0 0 0
Scandentia YIS H 24 21 10 2 5 5
Dendrogale melanura SFIRIAEYINA 1 0 0 0 0 0
Tupaia glis dEVINA 10 13 8 2 1 5
Tupaia gracilis RYVINA 0 0 0 0 0
Tupaia minor awunAg 0 0 0 0 0
Tupaiidae sp. 10 8 2 0 4 0
Ptilocercus lowii INIF D ISA 1 0 0 0 0 0
Other mammals Z DA OWFLER 217 2 0 0 0 0
Artiodactyla i eas| 80 0 0 0 0 0
Carnivora BHNH 67 0 0 0 0 0
Chiroptera HTH 1 0 0 0 0 0
Diprodontia AT E 18 0 0 0 0 0
Dermoptera R E 1 0 0 0 0 0
Lagomorpha wWEH 4 0 0 0 0 0
Perissodactyla ariE 4 0 0 0 0 0
Pilosa HEH 1 0 0 0 0 0
Rodentia A s| 31 2 0 0 0 0
Soricomorpha FHYRXIEH 10 0 0 0 0 0
Others Zofth 27 0 0 2 6 0
Aves B 19 0 0 0 6 0
Reptilia Je ks 8 0 0 1 0 0
Actinopterygii I EEgee] 0 0 0 1 0 0
EEM G 4084 3182 2438 1485 243 247
EEMISN 5 268 23 10 4 11 5
i 4352| 3205| 2448| 1489 254 252
2018 1 INAEX 20 34 33 10 0 10
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Cheirogaleidae G SV STz 0 1 0 0
Microcebus murinus INAA TR 3L 0 1 0 0
Galagidae AR 5 3 0 1
Galago senegalensis vaviod 2 1 0 0
Otolemur crassicaudatus FAHZ3 3 2 0 1
Lorisidae oY) 2R} 9 5 1 1
Loris tardigradus ALvA—ul & 3 0 0 0
Nycticebus coucang AVEZATa—1 A 6 4 1 1
Nycticebus pygmaeus LwH—2a—my & 0 1 0 0
Tarsiidae AHAHIVE 0 1 0 0
Tarsius syrichta TAVE AT 0 1 0 0
Cebidae I FFIVE 109 5 1 6
Callimico goeldii TIWVTAEYF— 0 1 0 0
Mico argentata IWN——Tt vk 4 0 0 1
Callithrix geoffroyi vahiitr—ttvh 3 0 0 0
Callithrix jacchus JEY—Etvh 45 0 0 1
Cebuella pygmaea ¥y I—~x—Ttvh 2 0 0 0
Leontopithecus rosalia =T IA4F 2V 0 0 0 2
Saguinus fuscicollis URNIVANE 22V 1 0 0 0
Saguinus labiatus LT hEI 2 0 0 0
Saguinus leucopus urEY Y 1 0 0 0
Saguinus midas THTERI) Y 2 0 0 1
Saguinus mystax TFeTREY Y 9 0 0 0
Saguinus nigricollis rarzea<y) v 20 1 1 0
Saguinus oedipus TRRII R 4 0 0 1
Cebus capucinus J Ryt <YL 0 1 0 0
Saimiri sciureus JEVAYI 15 2 0 0
Aotus sp. YL 1 0 0 0
Atelidae TJEPIVE 1 3 0 1
Alouatta caraya ZAsbisayplY 0 2 0 0
Alouatta sp. 0 1 0 0
Ateles geoffroyi JruArE)I 1 0 0 0
Ateles panisucus razeyiv 8 0 0 1
Lagothrix lagotricha TRV =) —FEF— 2 0 0 0
Pithecidae e 2 2 0 0
Callicebus cupreus roAar+ 7+« 1 0 0 0
Callicebus moloch BAF—T AT 4 0 2 0 0
Pithecia monachus EVITF 1 0 0 0
Cercopithecidae FFHYIVE 243 14 1 8
Macaca cyclopis ZAT PV 5 1 0 0
Macaca fascicularis H=TAFI 51 1 8 3
Macaca fuscata fuscata =RV 76 7 0 0
Macaca fuscata yakui YooYV 33 2 0 0
Macaca maura L—7EF— 2 0 0 0
Macaca mulatta THT I 26 1 0 2
Macaca nemestrina TRE IV 1 0 0 1
Macaca radiata Roxw b EVF— 2 0 0 0
Macaca sylvanus IN=INY =X H T 1 0 0 0
Macaca thibetana Fy MV F— 1 0 0 0
Macaca hybrid 1 0 0 0
Mandrillus sphinx <2 RUL 1 0 0 0
Papio anubis TAE Ak 1 0 0 0
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Papio cynocephalus FA ok 6 1 0 0
Papio hamadryas ket 1 0 0 0
Papio papio F=7rk 1 0 0 0
Cercopithecus albogularis PAIAEYF— 1 0 0 0
Cercopithecus ascanius THAFIV 0 1 0 0
Cercopithecus mitis TN—ErF— 1 0 0 0
Cercopithecus mona EFESF— 1 0 0 0
Chlorocebus aethiops YN FEVF— 1 0 0 0
Miopithecus talapoin 2IRT 2 0 0 0
Erythrocebus patas INZ AT 24 0 1 0
Colobus guereza Ty Zyaa7 R 0 0 1 0
Piliocolobus badius —y7Ahaad R 1 0 0 0
Semnopithecus entellus INRI VT —)V 2 0 0 2
Trachypithecus francoisi A AVII V4 0 0 1 0
Trachypithecus obscurus RAF—)V 1 0 0 0
Hylobatidae T FHPIVE 8 2 0 0
Hylobates agilis TIWTF AT 1 0 0 0
Hylobates lar a7 T A 3 2 0 0
Hoolock hoolock T T F AT 1 0 0 0
Symphalangus syndactylus a7+ A 3 0 0 0
Hominidae v bR 15 0 0 0
Pan troglodytes FIN T — 15 0 0 0
Scandentia ST H 4 0 0 0
Tupaiidae sp. 4 0 0 0
Others ZFDfth 0 0 1
Aves J=% 0 0 1
EEH Gt 402 36 13 17
e 407 36 13 18
2018 /% INEREL 0 0 0 0
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KNM-CA 380
KNM-SO 700
KNM-RU 1850
KNM-RU 2087
KNM-RU 7290
KNM-SO 396
KNM-FT 46

KNM-WT 40000
KNM-WT 17000
KNM-ER 406
KNM-ER 729
KNM-CA 732
KNM-ER 999
KNM-ER 1470
KNM-ER 1472
KNM-CA 1802
KNM-ER 1813
KNM-ER 3733
KNM-WT 15000
KNM-WT 16999
OH-2

OH-5

OH-7

OH-8

OH-13

OH-24

WN-64 (Peninj-160)
SK 48

STS5

Taung Child
Peking Man
Sangiran 17
Kabwe Skull

La Ferrasie 1
LB-1

CGM 40237

PIN 3381-236
GSP 15000

A. afarensis 15 1087
Zos 50

Z0s 53

SH-10
JMC-Re-1
JMC-Re-2
JMC-Re-3
JMC-Re-4
JMC-Re-5
JMC-Re-6
JMC-Re-7
JMC-Re-8
JMC-Re-9
JMC-Re-10

KNM-KP 29281, 29283, 28285B, 28285A

Micropithecus clarki
Rangwapithecus gordoni
Dendropithecus macinnesi
Proconsul nyanzae
Proconsul heseloni
Proconsul major
Kenyapithecus wickeri
Australopithecus anamensis
Kenyanthropus platyops
Paranthropus aethiopicus
Paranthropus boisei
Paranthropus boisei
Paranthropus boisei
Homo habilis

Homo rudolfensis

Homo habilis

Homo habilis

Homo habilis

Homo ergaster

Homo ergaster
Afropithecus turkanensis
Australopithecus afarensis
Paranthropus boisei
Homo habilis

Homo habilis

Homo habilis

Homo habilis
Paranthropus boisei
Paranthropus robustus
Australopithecus africanus
Australopithecus africanus
Homo erectus

Homo erectus

Homo heidelbergensis
Homo neanderthalensis
Homo floresiensis
Aegyptopithecus zeuxis
Parapresbytis eohanuman
Sivapithecus indicus
Australopithecus afarensis
Gorilla gorilla

Pan troglodytes

Homo sapiens

Homo sapiens

Pan troglodytes

Homo sapiens

Pan troglodytes

Gorilla gorilla

Homo sapiens

Homo sapiens

Panthera leo

Daubentonia madagascariensis
Daubentonia madagascariensis
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JMC-Re-11 Tarsius sp. SHE
JMC-Re-12 Cynocephalus volans SAE
JMC-Re-13 Castor canadensis SHEY
JMC-Re-14 Phascolarctos cinereus DHE
JMC-Re-15 Homo sapiens G uEE
JMC-Re-16 Pan troglodytes liSUAEIEE S
JMC-Re-17 Pan troglodytes (ER
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2019 4 3 H 31 HBUE, 42 siOMUGEIRL 5K ULL ROMGHEN SR EN TV %,

CrAT Y F Ty g x—

SONY VHS SLV-F6 1 % TLP781J 1
NT—CTHAhAS EPSON EMP1710 1

SONY CCD-G5 1 EPSON EH-TW5200 1 (PWS)
TFIRIWVETE AT CD/DVD F'L—Y—/ L a—&—

Panasonic NV-GS50 1 SONY DVP-NS53P 1

SONY DCR-PC5 1 Panasonic DVD-S39 1

SONY DCR-HC62 1 Victor SR-DVM700 1
TFIZINACY gV ETE AT CCD-001 1

Panasonic HDC-HS100 2 FLEEZX—
8mm MLE R TOSHIBA REGZA 37C7000 1

I)LE ES0 1 By D:sign d:4222GJV3 1
16mm MRERE Panasonic VIERA TH-37TX50 1

BELL & HOWELL 1 |- O Data LCD-MF223FBR-T 1 (PWS)
24 Ry x— Panasonic TH-42AS600 1 (PWS)

TJ73IVV—Fr v 1 TV SR AT L

Master Lux 1 Polycom HDX6000-720 1 (PWS)
F—IN—=wy R7aYrrZ— 1
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(6) EREDBEHULICER L-EMEDRERUE

Yy

(=

(1) SR EH
i e aEt | A | AR | AW

W S WY Lemur catta 55 24 31 0
ryayaT) RFFY YL Varecia variegata 4 2 2 0
VASESE S Y)Y Eulemur macaco 2 1 1 0
PACAVAVE S S 1Y Eulemur fulvus 2 1 1 0
Ly —Xo—al X Nycticebus pygmaeus 14 7 7 0
Kb Perodicticus potto 5 3 2 0
avhsd Galago senegalensis 1 1 0 0
aEY—Ftv b Callithrix jacchus 5 4 1 0
JuIIN—Etvk Callithrix penicillata 12 9 3 0
¥J/3i—<—%tvh Cebuella pygmaea 3 1 2 0
THTEIV Y Saguinus midas 10 6 4 0
LAT ARV Saguinus labiatus 1 0 1 0
JRRT R Saguinus oedipus 10 4 5 1
W)Y Aotus spp. 11 4 7 0
uAAtyF Pithecia pithecia 1 1 0 0
(SRS Chiropotes chiropotes 2 1 1 0
J RynAt=FgL Cebus capucinus 5 3 2 0
A A FYIL Cebus albifrons 5 3 2 0
THAFYIL Sapajus apella 22 13 9 0
ANUET YAV Saimiri boliviensis 23 12 11 0
Jna ey Ateles spp. 2 1 1 0
TFATEYIV Ateles belzebuth 8 5 3 0
Yr7uaArEY)L Ateles geoffroyi 6 1 5 0
NAATT—Y —FEF— .

(AE ST oFe) Lagothrix cana 5 3 2 0
IN=NNY = H 7 Macaca sylvanus 19 9 10 0
rEVF— Macaca sinica 27 10 17 0
Ry bEVF— Macaca radiata 15 6 9 0
APV Macaca silenus 9 3 6 0
FIT XA (TEAFIL) Macaca nemestrina 11 4 7 0
=T AP Macaca fascicularis 88 38 50 0
7 AT Macaca mulatta 4 0 4 0
2AT ) Macaca cyclopis 3 2 1 0
FXy FEVF— Macaca thibetana 5 1 4 0
ZARYIV Macaca fuscata fuscata 121 54 66 1
YT IRYPI IR Macaca fuscata yakui 163 86 77 0
d—=IT U VUHRA Cercocebus chrysogaster 1 1 0 0
7XEAkk Papio anubis 84 32 52 0
B2 A Papio hamadryas 7 4 3 0
<Y RUV Mandrillus sphinx 15 7 8 0
JsFes T Cercopithecus cephus 1 0 1 0
YA REYF— Cercopithecus alboglaris 1 0 1 0
AR R AN Cercopithecus neglectus 2 1 1 0
THAYI (a3 b T/ Y) Cercopithecus ascanius 5 0 5 0
“/‘\3 ?}\%:/D\?I/ 7 Cercopithecus petaurista 1 0 1 0
NwFazyix/V)

NNy FEVF— (BNRVFEVFS) Chlorocebus pygerythrus 7 1 6 0
FRETRT Miopithecus ogouensis 3 1 2 0
ISRAEVF— Erythrocebus patas 8 4 4 0




(EEd e Gal | AR | XX | A
TIVN—)V kv Trachypithecus cristatus 2 2 0 0
AT AVNI Trachypithecus francoisi 3 1 2 0
T Z7auJ A Colobus guereza 6 1 5 0
7rdsaaT A Colobus angolensis 1 1 0 0
uaF T AT Hylobates lar 7 5 2 0
R TFHP)I Hylobates pileatus 4 3 1 0
7T AP Hylobates agilis 2 0 2 0
2aT—T AP Hylobates muelleri 1 0 1 0
A/A= vk w)Y Symphalangus syndactylus 11 6 5 0
—ydvo Gorilla gorilla gorilla 1 1 0 0
FIN T — Pan troglodytes 8 5 3 0
at 860 399 459 2

IR THh- TEZ LTV EDIIRFEIYIHE LMY
(2) Z Dty
it ez =X FRA | AX | A

A Oryctolagus cuniculus 3 1 2 0
T — Octodon degus 4 2 2 0
BILEY B Cavia porcellus 6 1 5 0
hAaFrALa 7y A Acomys cahirinus 1 1 0 0
A R Canis familiaris 2 0 2 0
NV F Capra hircus 3 1 2 0
T AN T H A Centrochelys sulcata 2 2 0 0
ARV G—=YH A Geoemyda spengleri 2 1 1 0
ISVT—FY 7R Malacochersus tornieri 1 0 1 0
g UEVHA Stigmochelys pardalis 1 0 1 0
R I A Astrochelys radiata 2 2 0 0
SWIAENOH A Terrapene carolina triunguis 1 0 1 0
SVUVVETHIIANA Trachemys scripta 1 0 1 0
LavEYMATERF Eublepharis macularius 2 1 1 0
TAIR AT Tiliqua sp. 1 0 1 0
Jr7Ies v AT Pogona vitticeps 1 1 0 0
THINTAEY Cynops pyrrhogaster 23 10 13 0
ZRYTRATI Hyla japonica 2 0 0 2
NI HHITIV Buergeria buergeri 1 1 0 0
Ly Fampvs Piaractus brachypomum 1 0 0 1
NN Nipponocypris temminckii 1 0 0 1
AHANNA LA TFT Gromphadorrhina portentosa 158 51, 107 0
FUT ARV Grammostola rosea 1 0 0 1
s &t 220 75/ 140 5




2. ZV—=Forru—2i—% (20194 3 H 31 HBH)

(1) &8
i fEHAE HEH / B4H B 15 ek

PR F T T —2 Y T A1 1988 42 H9 H TERDYIE
Pongo pygmaeus (BEr i =g L@ T )

NAAT—Y —EF— FZ 1 |1999 42 F 18 H L ERY R el ==k
Lagothrix cana Wz & i EFwEcHR

T rTT v T A1 200345 H 4 H IN=T R IRk vENES|
Cercopithecus neglectus URETZARE BN THAED

P AR 1 [20054 11 A 12 H (HED REKEW
Macaca silenus

T rTT v AR 1 2006 45 A 22 H TN E T EE
Cercopithecus neglectus URETZARB BN THAED

FRw hEVF— FZX 1 |20114 10 H 20 H (HED MEE T & T E#PE
Macaca thibetana

¥J/3I—<—%tv b AX 1 |201343 H 14 H (HHED FRRE T VT H A B
Cebuella pygmaea

EESES I FA2 |20144ET7 H23 H (HED JB T RE L
Lemur catta AR 2

T A F Y 3L FZX6  |20144E 10 A 21 H (HED PEES SDOTEE
Lemur catta A 4

T T v AZX1  [20144 10 H 23 H T E T B
Cercopithecus neglectus (ETi T ErEEC THAR)

T4 F Y 3L FZX2 2014411 A 16 H (HED REA T AR
Lemur catta

<Y RUL FX 1 |20144 11 H 27 H (HED JEE YL ST B N B
Mandrillus sphinx

RV ET Y RPN AR 1 [2014411 A 27 H (HED Y ST 1B 2 B
Saimiri boliviensis

T A EFPIL AR 3 [20144 11 A 27 H (HED JEE YR T 1) 1B 2 B
Cebus apella

T Z7aaTg A AR 1 [20144 11 A 27 H (HED Y ST 1B 2 B
Colobus guereza

<Y RV AZX 1 |201546 H23H (HED BUUO AR
Mandrillus sphinx

<Y RV FA 1 |20154E6 A 23 H (HED AL Ll
Mandrillus sphinx

JEY—Eky b FX 1 |20154 10 H 13 H (HED S INNEIEY) |
Callithrix jacchus

T A F Y 2L FZ 10 2015410 A 19 H (HED NIFREL
Lemur catta

<Y RV AZA 1 [20154 11 H 24 H (HHED S INN TR |
Mandrillus sphinx

T A FY 2L FZ 1 |20164E3 F1 12 H BT L B
Lemur catta ChE) VT AE L@ e T AR

EESE S VI A2 201643 H 16 H RERA T REY)
Lemur catta (REATH BRI T AR

THhTEIY Y FA 1 |20164E3 A 29 H (HED sl REY B
Saguinus midas

EYI—<—%tv AA1 (201643 H 31 H (HiED TEEMEY N
Cebuella pygmaea

T A F Y 2L FZ1 |2016 44 15 H EE S ROEE
Lemur catta AZX 1 |(pFEES SDOFEEICTHAE)

EESE S VI AA1 |20164F6 H6H REA T REY)
Lemur catta (REATH BRI T AR

eSSV AZ 1 |20164E6 H 29 H ReAT BN R
Lemur catta (REAR TR TR

var T ATV F A1 2016 6 A 30 H (HED e Y ATV EYNE
Hylobates lar

I AA1 2016 46 A 30 H (HHED BEY v RT VE AR
Aotus trivirgatus

N e s e GV F A1 2016 29 A 10 H (HED U B S
Callithrix jacchus AR 1

I AAX 1 |2016 49 H 10H (HiED PR IR By Eh

Aotus trivirgatus

59—




it EHAEL HEH / B4 BB Tk

T A 2L AZA1 |20164E10H8H EE S SOEE
Lemur catta L5 SOFEEICTHAE)

R T AP AX 1 |20164 12 H9H (HED L5 VIE ERY A Sl = 1) L |
Hylobates pileatus

JEYR—EL Y b ARA2 20172 H 18 H AR
Callithrix jacchus QR BRI THAR)

A FY R Z A1 20174 A3 H LS SO FHE
Lemur catta (W L5 ROFEEICTHA)

JEYR—Ety b A2 [20174E12H 25 H AR
Callithrix jacchus QR E RIS THAR)

A FY YL Z A1 2018 -3 A 15 H LS SO FHE
Lemur catta AX 1 |(WFES SDOEEICTHA)

RVUET U AY)V ARX3 |20184:3 H 16 H (kD SRERAEEY
Saimiri boliviensis

T A F Y 2L FZA 1 |20184E 4 F1 14 H MWEE S RDOTH
Lemur catta hF LS SOEEICTHAE)

<~ RUNL AA1 201848 H 19 H S NN TR |
Mandrillus sphinx QR BN THAR)

T A F Y 2L FA5 201941 A 16 H (HED (RN E PN UNE
Lemur catta

THTEI) Y F A1 201941 A 31 H (HHED FE > Y AT VEYNE
Saguinus midas

JEYY—FLY b AZX 1 |20194E3 F 20 H (HilED JIiG TS R 4 IR 2
Callithrix jacchus

(GEEEELY]

Fid, ALY KEEHHEH KBEC

R TP A1 1994 5 A 19 H CElED Gty PR S ST R
Hylobates pileatus Ol X I ST

Ak AR 1 2009 /£ 2 A 10 H CGKED WHT —IV REYF—8—2
Perodicticus potto

sy RFFYRPIL A RX 1 20104 A 19 H (H4) IMCHEZEN
Varecia variegata Ol Ve v 37 A By D)

rnazEF)v AR 1 20104 12 H 16 H CkED BRI & NFYE
Ateles spp.

ruiuTyYRFFYRPIL (A1 201144 H30H (H4H) JMC &N
Varecia variegata Ol Ve v 37 A By D)

FIN T — AR 1 201346 A 6 H CkED SR G E Y
Pan troglodytes

T3V AZ1 2016 4 4 A 22 H (W) JMCEEN
Trachypithecus francoisi Ol s la v LB )

VAR E SR S F 21 20174 11 A 8 H CRED AR NVED) k7
Eulemur macaco

T3V TIV Y A1 20174 11 H 8 H CkED S INNREE B

Trachypithecus francoisi

3. T HiH)
(1) Hil=
© FEM

TV—Fvru—r 3FETH
[ N W= baS L N
P v KT V)R
J1 s 5 o IRl 2
IR 1 M2
PER - SREE N

(2) Rl - %47 L

UAF Y W)L Lemur catta
7 A7 &<V > Saguinus midas
aEr~—Etw ~  Callithrix jaccus

TY A< FYIL Sapajus apella

— 60 —

F 2 5 5H
F A 188
A Z 108

AR 2



(3) HfE  (BfF - JELCIE 2019 4 3 A 31 HEIE)
it 4 HiE Bifs T Wik ikt
TRRIV A=YV Saguinus oedipus 4 3 1 0
RV ETY APV Saimiri boliviensis 1 0 1 0
THAFY)IL Sapajus apella 1 0 1 0
YruAsEY Ateles geoffroyi 2 0 1 1
NAABY =) =BT Lagothrix cana 1 0 1 0
(aEYY—Y—EVF—)
=RV Macaca fuscata fuscata 3 2 1 0 ANTHE 1
YY) Yy =K>¥)  |Macaca fuscata yakui 3 2 1 0
TSI T HAY)L (F2AYIL) |Macaca nemestrina 1 0 1 0
Roxy bEVF— Macaca radiata 1 1 0 0
T ZyanuJ X Colobus guereza 1 1 0 0
i 10 f# 18 9 8 1
(4) FEC
® EEM
[EEd e B A iLFE
e Sl Lemur catta 1 1 0
Ly —ZAo—ul) X Nycticebus pygmaeus 4 4 0
JEvxY—Ftv b Callithrix jacchus 1 1 0
JaIIN—Fkv bk Callithrix penicillata 2 2 0
TRRT Y Saguinus oedipus 1 1 0
RV 7Y APV Saimiri boliviensis 2 2 0
T A FYIL Sapajus apella 2 2 0
RUVETNAAOT 4T 4 Callicebus donacophilus 1 1 0
JzuuArEYI Ateles geoffroyi 3 2 1
NAA A=Y —FVF— (AEVI—U—EVF—) Lagothrix cana 1 1 0
b A% Macaca fuscata fuscata 4 4 0
YUY (V=R Macaca fuscata yakui 5 5 0
ZA T ) Macaca cyclopis 1 1 0
A=A Macaca fascicularis 4 4 0
SFITRAYI (TaETI) Macaca nemestrina 2 2 0
rEVF— Macaca sinica 2 2 0
T7XEAkk Papio anubis 1 1 0
Fo7btb Papio papio 1 1 0
NNy FEYVF— (FNRVFEVF) Chlorocebus pygerythurus 1 1 0
INAIV TV T—) Semnopithecus entellus 1 1 0
20 40 39 1
(BF S = IVENDIE R |
it ez T
AV Oryctolagus cuniculus 2
BILEY I Cavia porcellus 1
T — Octodon degus 6
AAaFrAa sy TR Acomys cahirinus 1
i AFE 10




4. vy (FEERIZ 2019 4E 3 H 31 HIRTE)

fii % P51 i fii
UAFY 3L Lemur catta F A 30 1988/9/1 4=
razEH)l  Ateles spp. A 34 1985/3/22
JrIUATEYIV  Ateles geoffroyi AR 33 1985/4/5 *E
H=TA¥)V Macaca fascicularis A 37 1981/4/21 4
H=ZAY) Macaca fascicularis A 34 1985/3/19 &
J1=7 A Macaca fascicularis AR 32 1986/4/13 4=
H=2A¥)L Macaca fascicularis AR 30 1988/7/16 £
ZA )L Macaca cyclopis s 31 1987/4/6 4
<> kbl Papio hamadryas FA 30 1989/1/2 4
~<>FU)L Mandrillus sphinx AR 30 1988/6/4 4=
NIy M EVF— (BT EVFS) A 30 L E 1988/12/15 BV F—t 2 —~K[H
Chrolocebus pygerythrus
AR 7FHYIL Hylobates pileatus FA e 51 1969 FHEE 2 1% THAFEAAR
1994/5/19 BV F—t 22—~k
7T F APV Hylobates agilis AR H#E5E 49 1971 4R 2 s CHEulERANA R
1981/9/11 ®VF—t 2 2—~KH
—>3VYZ Gorillagorilla F A 45 1973/4/20
F>73>Y—  Pan troglodytes AL HEE 47 1971 A & HEE
1983 4 6/13 TV F—t U X—~K[H
5. BRPE
(1) BRI (VU - Z OB oissEh
i B SEC YR
& : W o
%5y SR AN Flm x| 12
R AR AR AR IR EEUE AR AR NN
o | & | R R B c ’ .
i& 7N
ML 879 | 50 14 11 2 5 0 0 1 17| 50 5.4
e 14 0 0 0 0 0 0 0 0 0 0 0
893 50 14 11 2 5 0 0 1 17 50 5.3
* FABEFPNNT B % = ERPECE - (FEREIFHEB+HERIECED X 100
(2) - [EReHEE
NI 325 | 3Bt 277 1
JRI 5711 | ARl 186 fF
FWE + VRS 1,512 fF | saflLieE 75 fF
AR 104 ff | alaraci 146 1
e - e 103 | BEEEALGE (F > 752 b 81 fF
<A raFy THA 26 1 | A aFy SR 271 F
ALAXIAN 16 ff | HHHEREA 540 ff;
B - HFE 581 | FTREE 91t
R P AT F | BBRWA 24 1
i 216 1 | MR 45 ff
X fRads 30 | a—tE 159 {4
(IR 154 1 | RAEREHRNIE 69
PASER e 14 | g 1,700 %
ZDfth 185 ff | 25K 4,010
HI 58




6. Binoiafia (E4A, 2019 4E 3 1 31 HBHD)

SEEE! A A A o H T A A ! T G AE o H T A AR
HNIE 289kg r=< b 24.0kg y>d 275.0kg Ry 150 %
FyRY 7E F PV 21.048 INFF 170.0kg il 350 1
H¥ 19 3 A 7k N 56.0kg aFud 700 s
A< A€ | 620.0ks ANB 10.0kg FA 56 i (&1 2 i) 220kg
KV AE 191.0kg

1w BT I— « Jw R

EE| T A A o H T G A o H T G A
Aoy () 170kg F< R 9kg dRT 40kg
Ay (f#) 10kg L& 12kg HIRF v 130.0kg

IRA Y (%) 70kg —VYV 152.7kg
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O-1 Inter-group relationships of feral horses (Equus caballus)
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10:00 FH&

10:00 ~ 12:15 AEREFO

0O-1 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)

0-2 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)

0-3 Modeling habitat suitability for Yunnan snub-nosed monkeys in Laojun Mountain National Park
O lJie Liu', Maegan Fitzgerald*, Haohong Liao?, Satoshi Hirata', Tetsuro Matsuzawa' (‘Wildlife Research Center, Kyoto
University, “The Nature Conservancy)

0-4 XV FVIVOERYT 2FOERLLE
OFE—11 (BIERAE@F A1)

0-5 FUNYI—DXREY OEB
O (ILFEEFR)

0-6 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. Maclntosh™® (‘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)

0-7 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)

0-8 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 Falcdo Rodrigues®, Vitéria F. M. Lima®, Raquel F.
de Albuquerque’, Fatima Luciana M. Camarotti’, Maria Adélia B. Oliveira®, Hiroo Imai' (‘Primate Research Institute, Kyoto
University, 2Japan Monkey Centre, *Federal Rural University of Pernambuco, “Federal University of Pernambuco, *San-Ei Gen
F.F.I., 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 MaclIntosh® (‘University of Potsdam, *Primate Research Institute, Kyoto
University, *Japan Monkey Centre)

12:15~13:15 AR Break

13:15~14:15 FAEZ—tv¥ary (QAT7Z414L :FHES)

14:30 ~ 14:45 Introduction to ICEE 2019

14:45 ~ 15:15 EHIEEO



Ape gestural communication: signaling and meaning from the ape perspective
(O Catherine Hobaiter (University of St Andrews)

15:15~16:15 [OBERER

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 Kiristin 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 HEF v b

16:15 ~ 16:30 A
16:30 ~ 18:00 1SRG

0-14 FUNYI—OHFERGEE LD FEDHRICEK ZHNOEFHEFROZEL
OTLEZER, OTAM (ALEF @54 )

0-15 AIHEEGDORHHIERE TOMYEH ~RBEZLEVIEH~
ORBINR ', TR, IR, GHSE, T s 2 ( ARUEIEARAE Y F— v X —, 2 5K
FREWIT)

0-16 HHIDAVE1Z—YAIVADGSTERERMEGRT —2—N—X I FILILHE MIHPELWL TF—T 51
IVR ZBELT
O, Mfi— "2, KHE#SE®, HEBR", ANEA®, WMEFY o LAPE °, EHEC, Myks 2, i
TR ( BEHERROE, BRI R At v 2 —, P R RERIE, SRR A B
WzEt >y 22—, S ONEMHEANRAT Y F—t > 22—, C GUBFEERNIZEH, 7 The Johns Hopkins University, ® F.M.
Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute)

0-17 MERKERSS | R/ ROERIZEEEGER
OGBFERER Y, JIATS®, PR, iR ' (SRR BRIz, 2 OARBE EfRl AR
0-18 HYTRZV DTS 7 Z D

ONATS !, PEHREDE %, EEATR S, ARZET 4, &Pkt % Polat Kazymbet®, Meirat Bakhtin®
(" IARBREEAE MRS, 2 IREREE, P HIRE, CHaB¥ERE, ° 7 AR FERAE)
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10:00 ~

10:30 ~

0-20

0-21

0-22

0-23

0-24

0-25

12:00 ~

13:15 ~

14:30 ~

0-26

0-27

0-28

201918278 (B)
10:30 HEHR

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

12:00 AERER®

Gut microbe shift of Japanese macaques as aresult of human encroachment

O Wanyi Lee', Takashi Hayakawa'?, Naoto Yamabata®, Mieko Kiyono*, Goro Hanya' (*Primate Research Institute, Kyoto
University, 2Japan Monkey Centre, *Institute of Natural and Environmental Sciences, University of Hyogo, ‘Graduate School of
Human Development and Environment, Kobe University)

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 Suryobrota', Hiroo Imai” (‘Department of Biology, Bogor Agricultural University, Primate
Research Institute, Kyoto University, Inuyama, *Academy of Emerging Science, Chubu University)
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[E2EES )

IFFET « YIIVENRBIICEITZT AL e DIRKEHEED
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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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FETNZ AV —DEBIERAE
OFARA !, MBS 2, PR — P DEMEEABAE Y F—tr 2 —, 2 FUHRERRENIYN, ° 5k
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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)
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2 IR R ERART VIRV ARARIT R, ° A IS A IRIAER, stk 2 R )

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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OFFBEREE |, B |, KEZRE 2%, BURHER !, SFHAY, JtEsan !, #AmET " IR S, Wolfgang
Enard®, S fd ! (SRR RIEIIZEAN, 2 )b— bV b TV IV T VRFES 2 Y, RERRE PS MRS,
AERBERA IS )

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)

RS T ZNHEWICE D, BEF SV -2V DERBEDEN
O T, AMYET % Henry Bernard®, Peter T. Malim®, =281 (| stéB A EE AT SE L > 2 —, 2 [Nk
SEMIEE IS, P L= PR, P UNE RN )

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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ONIAYIRE (LB &5 2AL )
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FUNY IR EFDITE L EDOMEN
OFFAAHE, O HEARER (BT RE @5 )

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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OARFEA Y, LS Y, AHSESE, BEPER Y, fHER , BrEsEAk e, O — 12 ( DI EREAH AT Y F—
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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, 2Kyoto 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, 2Conservation 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)

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)
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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’ 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, 2Kasetsart 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®, Amanda 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)

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)
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Plenary 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. | 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. | 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.

Plenary 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.

Technology-based enrichment for great apes at Indianapolis Zoo. Upper
Left, Vending Machine. Center, Touch-Panel system and feeder. Right,
Examples of Touch-Panel Tasks.

Remote Food Dispenser for encouraging climbing and active foraging by
orangutans at Indianapolis Zoo.
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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-
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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.

An orthomosaic photo of the horse herd. Each dot represents a horse
individual. All individuals were identified by their body color, mane
color, mane side, body size, white marks on a face and leg whites.

Network of horse harems and bachelors based on the inter-group
distances. The white circles are harem groups and gray ones are
bachelor groups or solitary bachelor. The size of circles represents group
size.
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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, | observed Anubis baboons (Papio anubis), Abyssinian
colobi (Colobus guereza), and other primates using direct
observation and camera traps. By interviewing villagers, | 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.

Anubis baboons (Papio anubis) captured by one of the camera traps in
the Community Forest, on 23rd August, 2018.
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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.

Final habitat suitability model for Yunnan snub-nosed monkeys in the
Jinsichang study area and adjacent regions of Laojun Mountain National
Park.

A male Yunnan snub-nosed monkey resting on the branch.
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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)

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.

Phylogenetic relationship among primate pinworms inferred from 28S
rDNA gene sequences.
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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 Falcado 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.F.l., Inc., *Water Company of
Pernambuco)



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
(Acacia 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 JMC 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.

Gum collection in the forest.

Supplied Arabic and Barauna gum.
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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’étre 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
z0o0 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.

Visitor attitude toward keeping slow lorises as pets.
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Survey of visitors.
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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.

A typical example of oscillation of vertical movement of a rider and
horse in one trial.

The frequency of the time difference between the movements of riders
and horses (n=42). It shows that the movement of horse leads that of rider.
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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, | am creating a national chimpanzee
studbook and investigating their life history patterns, beginning
with longevity and mortality rates. | 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.

Great Ape Information Network (GAIN) logo (https://shigen.nig.ac.jp/gain/).
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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 javanicus) 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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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, 2Japan 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
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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.

Provisioned macaques feeding on wheat and wild Japanese macaques
feeding on nuts.
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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 Itoigawa?,
Takashi Hayakawa®, Sarah Nila', Bambang Suryobroto’, Hiroo
Imai® (‘Department of Biology, Bogor Agricultural University,

’Primate Research Institute, Kyoto University, *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/
1148F/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 (1148F/R330K). The double mutations
(1148F/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.

Amino acid mutations associated with the decreased response to PTC.
(A) Schematic transmembrane topology of the TAS2R38 receptor of
colobines. The structure shown is based on the structure of bovine
rhodopsin. Black circles represent known functional sites for PTC. The
positions of the four amino acid mutations observed in colobines are
shown in squares: human= chimpanzee = macaque # colobines. (B) The
in vitro responses of M. fuscata TAS2R38 mutated to match ancestor
of the colobine and the African colobine. Average responses (n = 3)
for each time course are plotted against the concentration of PTC. (C)
Phylogenetic relationships among amino acid sequences of TAS2R38
in primates. The relationships are consistent with the species phylogeny
obtained using other molecular data, Alu mobile elements, 11 nuclear
loci (SRY, DBY5, SMCY7, SMCY11, UTY18, vWF11, ZFYLI, ALB3,
IRBP3, TNP2 and TTR1) and mitochondrial genome.
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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®, 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.

Mean (+ Standard Errors) percentages of time each body site was
groomed depending on each condition: captive bonobos, wild bonobos,
captive chimpanzees, and wild chimpanzees.
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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, 2Wwildlife 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 SAA
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.

PRT averages of 51 trials for all trained subjects, by sex and ordered per
trial.

Distribution of saliva volume and chewing time by sex.
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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, °School 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.

Naturalistic pictures of cat and horse.
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The understanding of body structures in chimpanzees:
conspecifics and other species

O 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.

Chimpanzee Ai doing the task.
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Dead infant carrying behavior: the role of contextual and
causal cues to death

(O 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.

P-14
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)
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.
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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.

A chimpanzee, Pal, stacking blocks (Upper) and an orangutan, Deepa,
trying to make a nesting structure with cups (Lower).
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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, 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.

ML Tree
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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.

Congruent stimulus

Incongruent stimulus
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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 T.
aduncus. Therefore, the baseline study of whistle characteristic
is a necessity when investigating a novel population. A relatively
unknown and unhabituated population of T. 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.

An example of whistle characteristics that were measured for the analysis.
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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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Top 10 countries for published articles in 2014 — 2018 and citing articles
in four primatology journals.
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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, 1 will build on currently available knowledge to expand
conservation genetics research of this subspecies. Specifically, |
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, | plan to study functional
genes — at the moment, | 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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Japanese golden eagle at Tama Zoological Park, Tokyo (photo by:
Toshihiro Gamo)
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A visitor survey at the Kyoto City Zoo: Does environmental
enrichment facilitate visitors’ learning?
(OMomoko Oka', Sachiko Seko®, Yumi Yamanashi** (‘Wildlife
Research Center, Kyoto University, 2Kyoto 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.

The educational talk event at 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)

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, fGCMs
concentration in un-fixed gorilla feces did not decrease or
increase. There was strong positive correlation between fGCMs



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
fGCMs 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.

A process of field friendly extraction and preservation technique.
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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.

Hanging behavior of Japanese
macaques.

P-47
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,, | 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 | 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
javanicus 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.
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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).

Gum feeding duration of Javan slow loris in Kemuning forest (x=41,88
; 5d=18,9 ; n=16). 1 = Spondias pinnata, 2 = Sterculia urceolata, 3 =
Dysoxylum gaudichaudiamum, and 4 = Litsea velutina.
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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.

Examples of captive chimpanzees
with physical disabilities who live
in Japanese zoos. Amputation of
left forearm (upper left), paralysis
of right side of the body (upper
roght), amputation of right hindlimb
(lower).
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Chimpanzees’ attentional and physiological response
toward others’ injury and pain

O VYutaro 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. | 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.

Chimpanzees marching in a line.

— 146 —



P-53

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.

Haplotypes in each island. Haplotypes in each island are shown in the
map. Shared haplotypes were shown with patterns.
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Cladistic analysis of centromeric DNA points to multiple
events of the CENP-B box emergence in New World
monkeys
Ratchaphol Thongchum®?, Kornsorn Srikulnath?, O 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.

Locations and directions of CENP-B boxes found in New World
monkeys.
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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®, Amanda 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.

Bolivian squirrel monkeys eating peanuts. We collected the discarded
shells with attached cells from the mouth of monkeys to extract their
DNA samples.
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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.

Chimpanzee ‘Pal’ participating in the MTS task.
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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.

Monkeys who were visiting the provision site came to the apparatus
voluntarily. They could manipulate it from outside through metal mesh.
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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. | 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.

Density of elephants in Rainy season (right) and Dry season (left)
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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.

Acknowledgments: This research is dedicated to our
collaborator: caretakers of Zoo Section, Japan Monkey Centre
which supplied sample from primates. We deeply appreciate their
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Some photos of the Colobus species which feces were collected Colobus
guereza, Semnopithecus entellus, Colobus angolensis.
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