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Andrew Maclntosh (FUEAS)

Behavioral Analytics for Animal Welfare in Zoo-housed
Primates

Our project aims to explore new ways of monitoring
behavior using datascience and complexity theory with two
key objectives: (1) to be able to detect anomalous patterns
of behavior even in the absence of clear signs of stress like
abnormal behavior of behavioral stereotypies, and (2) to provide
a means of measuring the effectiveness of interventions, such



as the application of environmental enrichment, enclosure
redesign or animal relocation, veterinary procedures, etc. The
project began late in fiscal year 2021. We collected video data
from 16 species of African (N=9) and South American (N=7)
primates at the Japan Monkey Centre. In total, we took more
than 100 hours of video, which means hundreds of hours of
video for individual primates. These are now being processed
for analysis. With data from Kyoto City Zoo, a partner on this
project, I presented our work at the 66th Primates Conference
at the Japan Monkey Centre (JMC) on March 27, 2022. We also
commissioned an animated video about animal welfare at zoos
and the use of new technologies and behavioral analytics. We
will continue to update our partners and the public about the
project - called Zooentropy - through our new website @ www.
zooentropy.net.
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(5) FFFOEHAH DL - EERUETR

L 7K - Wi - B - BREEA

7"% i W e | e | e | M|
Cheirogaleidae o il =V ST ! 4 1 4 0
Microcebus murinus NNAABXAIFTY IRYIL 4 1 4 0
Lemuridae E SS9 67 73 58 73 9 8

Eulemur fulvus T30 VFI I 0 1 2 0 1
Eulemur macaco VASESE S )Y 7 7 8 0 1
Eulemur mongoz YT —=AFY 2P 4 0 3 2
Lemur catta TAEY 2PN 36 36 29 35 4 4
Varecia variegata sy RFFY RV 17 20 17 28 2 0
Lemuridae sp. 1 0 0 0 0 0
Galagidae HZ IR 33 41 25 23 7 5

Galago senegalensis vavhisd 26 29 21 17 4 4
Galagoides demidoff av s d 0 0 0
Otolemur crassicaudatus FAAHSI 4 3 1
Galagidae sp. 0 0 0
Lorisidae ay AR 70 84 61 35 9 12

Loris tardigradus AL vE—uaY X 7 6 1 3 0
Nycticebus bengalensis NV Za—al) X 1 3 0 0 0
Nycticebus coucang AvZAZAa—ul A 41 32 13 4 3 3
Nycticebus pygmaeus Ly —ZAo—may R 15 31 31 28 0 7
Perodicticus potto Kb 5 9 8 2 3 2
Lorisidae sp. 1 0 0 0 0 0
Tarsiidae A H 2 FIE 5 5 2 3 4

Tarsius syrichta T4 VY RAHRYIV 5 5 2 3 4
Cebidae F=FYIVE 865 847 702 497 58 60

Callimico goeldii TIVT 4 B F— 15 18 13 13 2 3
Callithrix geoffroyi vahbtrs—tty b 30 39 35 11 3 4
Callithrix jacchus JEY—FEELY b 137 117 92 66 2 8
Callithrix penicillata rsuaiIv—tv b 38 51 50 38 2 6
Calithrix sp. 5 0 0 0 0 0
Mico argentata IVN—=—Ft v b 25 27 19 4 3 2
Mico humeralifera YA LVLIY—EELY b 9 14 14 17 0 1
Cebuella pygmaea EJi—<—FEtvhr 83 90 83 78 7 8
Leontopithecus rosalia d—=NVFroAF IV 17 16 9 6 7 3
Saguinus bicolor A =T ) IV 2 2 2 0 1 0
Saguinus fuscicollis R A & F SRV IV 7 5 1 3 1 0
Saguinus geoffroyi JryuA a3y v 11 11 10 0 1 0
Saguinus imperator IIRNRT—RZI) 5 6 5 6 2 0
Saguinus labiatus LAThE=<) Y 35 36 31 18 3 1
Saguinus leucopus rarFzay Yy 8 9 6 0 3 0
Saguinus midas THT R 13 15 15 6 2 0
Saguinus mystax IFer R 30 33 31 23 2 2
Saguinus nigricollis rarzeasy v 62 53 47 22 1 0
Saguinus oedipus TRRITEZIY 101 94 81 50 2 4
Saguinus weddelli Ty TIVERY Y 11 9 9 9 2 2
Saguinus sp. 8 0 0 0 0 0
Sapajus apella TH A FYIL 19 19 12 23 2 0
Cebus albifrons vaiitr<EFyn 9 9 10 8 1 1
Cebus capucinus JRryaF=<FY¥r 10 12 16 9 1 1
Cubus olivaceus FEHFAFYIL 1 2 1 5 0 0
Cebus sp. 4 0 0 0 0 0
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R e oSS e e | M

Saimiri boliviensis AU BTV APV 5 10 9 14 0 4
Saimiri sciureus a2 XYV 89 77 59 26 3 2
Aotus sp. I 73 73 42 42 5 8
Cebidae sp. 3 0 0 0 0 0
Atelidae 7 B IVE 90 96 64 49 18 12

Alouatta caraya 7 aRIY) 11 12 12 1 4 0
Alouatta guariba Hy T a ZRTY) 1 1 1 0 2 0
Alouatta seniculus 7 HERIY)IV 5 2 2 1 0 0
Alouatta sp. 6 1 1 0 0 0
Ateles belzebuth TFHTEYI 3 10 5 2 2 0
Ateles geoffioyi Jz7uaArEYIV 21 34 23 32 4 4
Ateles paniscus ra7 By 12 17 8 0 3 1
Ateles sp. 14 0 0 0 0 0
Lagothrix lagotricha TRV ET—Y—FVF— 13 17 10 12 3 6
Lagothrix cana Nty —Y)—&yF— 3 2 2 1 0 1
Lagothrix sp. 1 0 0 0 0
Pitheciidae Y+ 37 36 33 16 15 1

Callicebus cupreus FroALfarss« 2 1 2 0 2 0
Callicebus donacophilus RUETZNAALOQT 4T A 5 5 4 0 2 1
Callicebus moloch RAF—F 454 13 13 14 8 2 0
Callicebus torquatus IUYRFTATA 1 1 0 0 0 0
Callicebus sp. 2 1 1 0 1 0
Cacajao calvus rubicundus ThIT Y 3 2 1 0 2 0
Chiropotes satanas savsyF 2 0 0 0 0 0
Chiropotes chiropotes v Y3 0 1 0 0 0 0
Pithecia monachus TVIYF 5 6 5 0 4 0
Pithecia pithecia uiAygF 4 6 6 8 2 0
Cercopithecidae FF HYIVE 2896 2016 1519 799 92 147

Macaca arctoides NRZH A 11 12 7 5 0 0
Macaca assamensis TyHYLEYF— 5 6 4 1 0 0
Macaca cyclopis ZAT VI 67 65 53 26 2 2
Macaca fascicularis H=T A 665 299 189 123 1 71
Macaca fuscata fuscata ZARUYIV 697 521 395 187 11 18
Macaca fuscata yakui Yo =TI 435 331 237 126 3 2
Macaca fuscata (=R 10 1 1 0 0 0
Macaca maura L—=7%F— 9 11 5 1 1 0
Macaca mulatta A wi% 145 118 109 17 0 0
Macaca nemestrina FITEEYI 36 35 32 24 1 0
Macaca nigra Zayv 9 7 7 0 0 0
Macaca ochreata brunnescens T—=Ihy 2 0 0 0 0 0
Macaca radiata Roxy bEVF— 65 59 41 38 2 3
Macaca silenus VAT 12 14 14 8 2 0
Macaca sinica rIEVF— 13 17 15 13 0 3
Macaca sylvanus N—=NY—=H T 14 17 14 10 2 2
Macaca thibetana FARw hEVF— 5 5 5 1 0 0
Macaca tonkeana TRV 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 = VHA 5 5 3 2 1 1
Cercocebus lunulatus aAVLIIYHNA 7 9 8 5 2 1
Cercocebus agilis TIIWR VHNA 2 1 2 0 0 0
Cercocebus chrysogaster d—IF o= HRA 2 4 4 1 0 0
Cercocebus torquatus torquatus AT UHANA 4 5 2 1 1 0
Cercocebus hybrid 2 1 2 0 0 0
Cercocebus sp. 3 0 0 0 0 0




7"% i W | e | M| g

Lophocebus albigena RrAYA U HRA 2 2 1 0 2 0
Mandrillus leucophaeus FUL 13 12 3 5 3 1
Mandrillus sphinx <~ RUJL 17 13 11 16 1 0
Papio anubis T7AEAbtb 61 46 37 62 1 1
Papio cynocephalus FAfortre 17 15 6 0 0 0
Papio hamadryas RVhttb 5 4 5 16 0 1
Papio papio F=_7rtk 6 7 7 0 0 0
Papio sp. 14 0 0 0 0 1
Theropithecus gelada rFoRee 5 5 2 2 1 0
Allenopithecus nigroviridis TLVEVF— 1 1 1 1 1 0
Cercopithecus albogularis PTA ATV F— 8 10 9 1 2 1
Cercopithecus ascanius 7 AV 10 9 7 0 0 0
Cercopithecus ascanius schmidti YaIvbhiL /v 4 3 3 0 1 0
Cercopithecus cephus JFer TV 5 6 4 0 1 0
Cercopithecus diana AT TV F— 2 3 2 0 1 0
Cercopithecus doggetti SIWN—=TT 2 1 0 0 1 0
Cercopithecus hamlyni JoaggxT/) Y 1 3 2 0 2 1
Cercopithecus lhoesti OIANTT /Y 4 5 5 1 1 0
Cercopithecus mitis TN—rF— 2 2 1 0 0 1
Cercopithecus mona EFEVF— 12 13 9 10 1 1
Cercopithecus neglectus TSIV 12 15 12 3 1 2
Cercopithecus petaurista buettikoferi |\ 74 AT 7 —F L/ 10 11 7 3 1 2
Cercopithecus sp. 3 1 1 0 0 1
Chlorocebus aethiops YNNI F— 16 13 10 5 4 1
Chlorocebus cynosuros RIWVITI I F— 2 3 3 0 0 0
Chlorocebus pygerythrus Ny M EVF— 2 0 0 0 0 0
Miopithecus talapoin 2ZKRT > 14 14 12 2 4 1
Miopithecus ogouensis FREGKRT 0 1 1 0 0 0
Erythrocebus patas INZAAEYF— 125 81 67 21 2 5
Cercopithecinae sp. 21 0 0 0 0 0
Colobus angolensis vrydsan T A 15 23 22 5 3 0
Colobus guereza Tey=ZyaaJ & 14 25 24 4 2 5
Colobus polykomos FrrauT A 6 1 0 0 0 1
Piliocolobus badius ZY7hauTg R 3 3 0 0 3 1
Presbytis melalophos 7A=Y NANIR A SVE S 0 1 1 0 0 0
Semnopithecus entellus NZARVT VT =)V 51 53 38 17 4 11
Trachypithecus cristatus SIUN—)V RV 24 29 29 27 2 1
Trachypithecus francoisi A AVNI S 11 9 9 5 3 1
Trachypithecus obscurus RAF—)V kv 11 10 7 0 1 1
Trachypithecus pileatus RS T—)b 6 7 4 2 3 0
Trachypithecus vetulus ALY FF2T—)V 3 3 2 0 1 1
Trachypithecus vetulus vetulus ZVHALTGYFS VT 1 1 0 0 1 1
Presbytis sp. 4 0 0 0 0 0
Nasalis larvatus VA nlY 6 7 6 2 5 1
Pygathrix nemaeus THTY R 25 5—)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 84 50 38 9 12 17

Hylobates agilis 7 IIWTF I 11 9 6 2 2 0
Hylobates klossii VARV Skl 2 2 0 0 0 0
Hylobates lar arrFHYIV 41 17 14 1 4 2
Hylobates moloch WAVAVAYE b ab s 1Y 3 4 3 2 1 0
Hylobates pileatus RO T FHP)IL 5 1 0 0 1 2
Hylobates (moloch + lar) 1 1 1 0 0 0
Hylobates sp. 8 0 0 0 0 13
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Hoolock hoolock TJ—aw 77 HYI 2 2 2 0 0 0
Nomascus concolor HY LY TFHYIL 3 2 4 0 1 0
Symphalangus syndactylus 7707 HY)L 8 12 8 4 3 0
Hominidae [ R 28 30 19 10 16 1

Pongo pygmaeus b1 i VAV A VA 8 6 3 1 3 1
Pan troglodytes FIIRNT— 12 19 11 9 5 0
Gorilla gorilla gorilla —yu—7 R4V 6 3 3 0 6 0
Gorilla beringei beringei RT3V T 2 2 2 0 2 0
Primates R<HEH EEH BB 1 0 0 0 0 0

misc. Primates 1 0 0 0 0 0
Scandentia WISAH 24 21 10 2 5 5

Dendrogale melanura RFIRVEYISA 1 0 0 0 0 0
Tupaia glis a8 10 13 8 2 1 5
Tupaia gracilis RV WIISA 1 0 0 0 0 0
Tupaia minor PERAIAS S 1 0 0 0 0 0
Tupaiidae sp. 10 8 2 0 4 0
Ptilocercus lowii INFIFA I ISNA 1 0 0 0 0 0
Other mammals FOfthonfF 225 2 0 3 1 8
Artiodactyla S| 80 0 0 0 0 0
Carnivora BRH 71 0 0 0 1 3
Chiroptera EE| 1 0 0 0 0 0
Diprodontia T b El 18 0 0 0 0 0
Dermoptera MEH 1 0 0 0 0 0
Lagomorpha WRIEH 6 0 0 0 0 0
Perissodactyla i H 4 0 0 0 0 0
Pilosa HEH 0 0 0 0 0
Rodentia Bk H 33 2 0 0 0 2
Soricomorpha FAHY XAIEH 10 0 0 3 0 3
Others Z DAt 28 0 0 2 6 0

Aves B 20 0 0 0 6 0
Reptilia e kg 8 0 0 1 0 0
Actinopterygii Hfak 0 0 0 1 0 0
TREE Gt 4177| 3285 2531| 1514 243 267
ERBLUL Gt 277 23 10 7 12 13
fii 4454| 3308| 2541| 1521 255 280
2021 R ISR 50 36 31 8 1 17
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2. A A

(CER AR
i % finded L Z DAt
Cheirogaleidae ae YR PILE 0 1 0 0
Microcebus murinus INAABIXIFY I 0 1 0 0
Galagidae AR 5 3 0 1
Galago senegalensis avuiod 2 1 0 0
Otolemur crassicaudatus T A HS53 3 2 0 1
Lorisidae oy 2R 9 5 1 1
Loris tardigradus ALrA—ul & 3 0 0 0
Nycticebus coucang AVEZAT—1Y R 6 4 1 1
Nycticebus pygmaeus LyH—Ro—myJ X 0 1 0 0
Tarsiidae AHHILR 0 1 0 0
Tarsius syrichta TAVE AT 0 1 0 0
Cebidae A< F IR 109 5 1 6
Callimico goeldii TIWTAE'YF— 0 1 0 0
Mico argentata JIVN—<—Ft vk 4 0 0 1
Callithrix geoffroyi vahitr—ttvh 3 0 0 0
Callithrix jacchus JE~Y—ELYh 45 0 0 1
Cebuella pygmaea ¥y I—~x—%tvh 2 0 0 0
Leontopithecus rosalia |V A 7 Sl ) N 0 0 0 2
Saguinus fuscicollis U NIVASE £ a4y VA 1 0 0 0
Saguinus labiatus LAThEY Y 2 0 0 0
Saguinus leucopus raFERIY Y 1 0 0 0
Saguinus midas THTER) Y 2 0 0 1
Saguinus mystax TFeTEIV Y 9 0 0 0
Saguinus nigricollis rarzea<y) v 20 1 1 0
Saguinus oedipus TRRTI R 4 0 0 1
Cebus capucinus JRYaF<FPr 0 1 0 0
Saimiri sciureus IEVY AL 15 2 0 0
Aotus sp. IYIL 1 0 0 0
Atelidae JEYIVF 11 3 0 1
Alouatta caraya R ITY)V 0 2 0 0
Alouatta sp. 0 1 0 0
Ateles geoffroyi JruArE)I 1 0 0 0
Ateles panisucus raz7Eey 8 0 0 1
Lagothrix lagotricha TRV —)—EF— 2 0 0 0
Pithecidae YR 2 2 0 0
Callicebus cupreus RoAar17+ 1 0 0 0
Callicebus moloch HAF—FT 4T 0 2 0 0
Pithecia monachus EVITF 1 0 0 0
Cercopithecidae FFHYIVE 243 14 11 8
Macaca cyclopis ZAT IV 5 1 0 0
Macaca fascicularis HZTAPI 51 1 8 3
Macaca fuscata fuscata =RV 76 7 0 0
Macaca fuscata yakui Yoo <P 33 2 0 0
Macaca maura L—=7EF— 2 0 0 0
Macaca mulatta THT I 26 1 0 2
Macaca nemestrina TRV 1 0 0 1
Macaca radiata Roxy hEVF— 2 0 0 0
Macaca sylvanus IN—=NY—=H T 1 0 0 0
Macaca thibetana FANy b EVF— 1 0 0 0
Macaca hybrid 1 0 0 0
Mandrillus sphinx <RIV 1 0 0 0
Papio anubis TAEAkk 1 0 0 0




(CES FHEH
4 g4 #RE o2 e Z DA
Papio cynocephalus FA ok 6 1 0 0
Papio hamadryas <Ykttt 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—EF— 1 0 0 0
Cercopithecus mona EFEVF— 1 0 0 0
Chlorocebus aethiops YN F— 1 0 0 0
Miopithecus talapoin RIRT 2 0 0 0
Erythrocebus patas ISZRF) 24 0 1 0
Colobus guereza TeYZyaa7 R 0 0 1 0
Piliocolobus badius —y7AhaaTd A 1 0 0 0
Semnopithecus entellus INAI VT —)V 2 0 0 2
Trachypithecus francoisi A AN 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 ar T A 3 2 0 0
Hoolock hoolock a7 F I 1 0 0 0
Symphalangus syndactylus a7+ HY 3 0 0 0
Hominidae v MR 15 0 0 0
Pan troglodytes FONT— 15 0 0 0
Scandentia YISAH 4 0 0 0
Tupaiidae sp. 4 0 0 0
Others aolil 1 0 0 1
Aves BEXH 1 0 0 1
TREM Gt 402 36 13 17
e 407 36 13 18
2021 fFRE IR 0 0 0 0
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3. BT

BARA S

s

PR - BRI

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

STS 5

Taung Child
Peking Man
Sangiran 17
Kabwe Skull
La Ferrasie |
LB-1

CGM 40237
PIN 3381-236
GSP 15000

A. afarensis 180 ZR
Zos 50

Zos 53
SH-10
JMC-Re-1
IMC-Re-2
IMC-Re-3
JMC-Re-4
IMC-Re-5
IMC-Re-6
IMC-Re-7
IMC-Re-8
IMC-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

REEE
FERE
A
RS
A
R
FHRER &Rk
T IS
UHE

UHE

U
R
e
PNISE
UHE
FEPNIS=
RS
HHE

GGE

B

F A DEEE

F A DEEE

BMEOEE

BHOEEERK

F ADEGERK

7IVT7 NBHOEE

F A DEEE

F A DEHEE
ZHOHE, . ALk, GRS
F (55 OmEd. B, HLg. GRS
RS g

BIECE

A




AR % PERI - H01E
JMC-Re-11 Tarsius sp. SEE
IMC-Re-12 Cynocephalus volans HE
JMC-Re-13 Castor canadensis HE
JMC-Re-14 Phascolarctos cinereus UHE
JMC-Re-15 Homo sapiens i aNEL=g
JMC-Re-16 Pan troglodytes RaIREEE
JMC-Re-17 Pan troglodytes (Egn
2021 AEFEYERL 05
4. IR BRARE RS G BaL Z e a)
NEES Fel) B NEES Fel] B
00 583.97 U IR 1
050 BRI 16 586.27 e (B85, THIWY) 14
070 & 29 586.37 RS 4
090 T 17 586.78 i 1
200 588.38 iR T 5
288.9 fif 1 588.39 T 5
300 588.55 | WM (AHD 1
336.94 MERE. B 20 589.211 | FIiR 7
337.31 &5 3 589.215 | R, T v 2
337.32 R 4 589.224 | U R A 5
337.33 FHEERE Ex L) 1 589225 | NUHF 7
337.4 piigi 2 589.23 AN TEE 4
348.6 ZNa% 31 589.24 RITT—, FxvhHF—7T 2
375.9 EgS=o 8 589.253 | #ft, AU wIS 1
380 EfE. EHE. R 37 589.27 INY RN 7 R () 21
383.3 7YY — A3 vw b, B 146 589.28 KRR, ZAEY, HTR 9
38355 | dedin AT . 3 °89.3 2 B, M5 P
KL, TS3H, HhATL) 589.4 A 1
383.9 . RAE 5 589.49 B, A5vF 1
386 24 2 589.5 A A 1
387 B, RGN ERE 45 589.7 XEE., EHE, e 102
387.1 e 200 594.1 =)l 4
400 596.5 EEE. AR 59
458 Yeva 11 597 fERE, KA, HE 38
470 ity)| 13 597.2 H—F, B ZRARY— 16
474.8 B 7 597.7 KE, A7V 2
489.9 ZEH 1 599.8 HETIN 3
499.88 | SEFIEI 1 600
500 629.61 1158 9
524 K 1 6747 BAnJA S AR, #ii. PRES. 219
524.86 HAD (&, 7) 3 : =, FIT, BNIR, AV
535.2 el 2 674.71 FHAL 44
545.28 AR A, T 4 674.72 RAZ— 164
545.5 ITE T8, $4T. 20 4 674.73 L R— 24
573.38 A ) 6 675.18 A SN, wis 39
576.4 L 1 675.181 | X FIN)L 274
581 & 7 688.5 BOEHRSDUTFY) 219
581.1 ey Bl 32 693.8 YF, EE X2V T 274
5817 MY (AT =, 6 699.67 STV, FLY, AL s 1
TA—=0, FA4T, ) 700
583 AHLG 13 711.9 i G HErEZER<) 14
583.92 | 7L 3 713 N7 285
583.94 | &8N (B B, HIT) 3 714 el 7 85
583.96 | A 2 717 WA, F5av 2. B G 7
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TJ7IVV—FrEV
Master Lux
F—N—y RTav 7 R—

HEES Tt R HEES Tt R
718.4 afh. LG 5 755.5 HHT 3
720 FE 35 755.6 HiT 6
721.2 KAe, B8 36 756.14 Py 78
721.3 piNE5TTiiT 10 756.6 VAL NI 14
721.6 B 15 756.7 Y 1
721.7 BN N TN TR 2R TS 81 759 NE. & 339
721.8 TR, fa. KRR 49 759.9 W, WEAE 19
724.8 Ho A& 1 759.91 T NE. £, Lm 541
726.58 fpE 125 759.92 IEPNiA 13
726.7 R R 1 759.93 +85. Fagh. & 164
726.8 Wi oz b)) 1 759.94 BT 99
728.8 =0 9 759.95 Jfil 5
729.3 L 4 759.96 | kO FmE. T 159
729.5 o] 8 759.97 b 5
729.6 HH 9 759.98 o 6
729.7 KFEL 5 759.99 AR, 1. Zofth 159
733 AR, BRA 22 774 BeI57 2
739.1 EIv g 10 777.1 INiA 6
745 P (58) 47 7778 WiesRE, F-g—), 30
751.3 Famgas (L, #&m) 455 : SOEESAY
751.31 PR 20 791.5 Zge gipoe 23
751.32 #EFL, 17 792.6 & HiF 16
751.33 VA, Bh 17 793.5 fEgs 7
751.4 Whilm, A 16 900
751.5 HT AT 20 909.3 Hak 10
751.9 TIAF WY 45 000 AT 1
752 BT 3 aat 5,667 5%
753.7 il 11
7538 | S 2 2021 FERETHIB G 0
754 AT 95
754.7 L E= 36

M3 DK, HAMK.
754.9 fﬁf_jffjafg o) i 38
755.4 SF T 21
5. B - WGERE
2022 43 A 31 HBITE. 42 RiOBGER. BLULLNOBYGHEGENEREN TIN5,
CFrATyF WAy sy x—
SONY VHS SLV-F6 72 TLP781J 1
HNo—CTAhAS EPSON EMP1710 1
SONY CCD-G5 EPSON EH-TW5200 1 (PWS)
FIRINVETA AT CD/DVD FL—Y—/ L a—&—
Panasonic NV-GS50 SONY DVP-NS53P 1
SONY DCR-PC5 Panasonic DVD-S39 1
SONY DCR-HC62 Victor SR-DVM700 1
TFIZIWNACY g3V ETF AT CCD-001 1
Panasonic HDC-HS100 TLEEZX—
8mm M5 TOSHIBA REGZA 37C7000 1
I)LE E80 By D:sign d:4222GJV3 1
16mm LS Panasonic VIERA TH-37TX50 1
BELL & HOWELL I- O Data LCD-MF223FBR-T 1 (PWS)
254 R Ty R— Panasonic TH-42AS600 1 (PWS)




6. KR

2021 FFEICRIT ANTCERNE, RO EBH TH %S,

X

MY CHERERASS)

6 5
437 15

2022 4 3 A 31 HBE, HRETH28HXNEER WADZEE) &, ROEBHTH S,

= 6,081 &
e 3,744 /5
B 9,825 5

BXRTATYZ2 52 LT BB RD LB D TH %,

(—MedH L UHRRERS)

Springer

FIREE AL
FHIEBER AR A2
EHIRA AR v 2 —
RIS IR AR
ANRENL B REE > 2 —
B FRAE LA B =
T4 —=IVRT AT AHE
et > 22—

EIENE
RHEARA S

KB BRI R =

PR | DA AR RS LRSS
JAS 2B FREE

(S

g B
R B R A
FAFH A E VB
P R A
RIS
TR B SR R B
PEE R VAL LY/
NS SaE L7

PN T ERYA= B R
R B JeE s e B
RICFriifEE S BB R
RHT L B

EEA HRERER ML
Mt z—
TERRET T ) 1 Mk 5%
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FHACRAERE A e v 2 —

HERLREGET VT -7
7 ) AR TR

WA EENT A X R
{aiziEil

ERyAR ORI

IR FARRIE B

MR Z00 %2y vU—72
EHAGEE
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ey T S e A

=

A H A R R AR

AR RSN DL « HUEKIEIRH
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NI T JEE 2 R B
JEPMITSTEZREL « ESFEIRH
g FR L P B
FERRAR A e
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(AR R B 7 2 B R
FERA At s 22—
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it R KRB
B

AR R EZE iR S
R LA BB
FILE SN ET SR
HA B RAE T =
HAN A

HALEMZ BRI =
757

HAKEA LA IR A

77

37 B i
FEASEiE

foiX T oY
P il F
FHER T rho A
R R R B
S IR T T
WA SR ST 1
SRS A
LR YRR
BT LB R
G EAT AR

HABES#En s
HABYLOR 2
HAZEHS
RO BE A BRI
T4—=F 7 UHAEH
RO Y IVEIZE T IV —T
PIVAARE T A « D8V
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(6) ERBEDBEHLICERE L EMMEDRERUVEE

1. BHE—% (2022 4 3 A 31 HETE)

(1) EEEH
i E=4 aEt | AX | AR | A
TEFY I Lemur catta 52 21 31 0
saynaT) RFFY Y)Y Varecia variegata 3 1 2 0
rady 2L Eulemur macaco 2 1 1 0
VAAVIVE VA SV Eulemur fulvus 1 0 1 0
Lyd—2no—nml X Nycticebus pygmaeus 9 3 6 0
Rk Perodicticus potto 3 2 1 0
avhsd Galago senegalensis 1 1 0 0
aEY—FtLv b Callithrix jacchus 8 5 3 0
Ju3IIv—Fttv b Callithrix penicillata 11 8 3 0
ThHTEIV Y Saguinus midas 8 6 2 0
LAT ARV Saguinus labiatus 1 0 1 0
TRRTT RV Saguinus oedipus 9 4 5 0
ERw)Y Aotus spp. 11 3 7 1
aityF Pithecia pithecia 1 1 0 0
[ Chiropotes chiropotes 2 1 1 0
J Ryt FgL Cebus capucinus 5 2 3 0
vafA A=Y Cebus albifrons 5 3 2 0
A Y Sapajus apella 22 12 10 0
RNUETY AP Saimiri boliviensis 26 14 12 0
awrerrsusedv Ateles fuscipes 1 0 1 0
N)—ra g E®8y)iv Ateles chamek 1 1 0 0
ATV Ateles belzebuth 7 4 3 0
Yr7uaArEYI Ateles geoffroyi 6 1 5 0
NAARY——FE Y F— Lagothrix cana 2 2 0 0
IN=INY =AY Macaca sylvanus 18 8 10 0
MEVF— Macaca sinica 24 9 15 0
Roxy bEVF— Macaca radiata 14 5 9 0
TTAYIV Macaca silenus 9 3 6 0
SFIT AV Macaca nemestrina 7 3 4 0
A= AP Macaca fascicularis 83 35 48 0
7T Macaca mulatta 3 0 3 0
ZAT P Macaca cyclopis 2 2 0 0
FRXy FEVF— Macaca thibetana 5 1 4 0
i 71 Macaca fuscata fuscata 118 59 59 0
YUY Macaca fuscata yakui 147 79 68 0
d—IT UV HRA Cercocebus chrysogaster 1 1 0 0
7XERAkk Papio anubis 81 32 49 0
Ykl Papio hamadryas 7 4 3 0
R NNIZ Mandrillus sphinx 14 7 7 0
gFeF T Cercopithecus cephus 1 0 1 0
YA REYF— Cercopithecus alboglaris 1 0 1 0
AR 7 Cercopithecus neglectus 2 1 1 0
7 AFAYIV Cercopithecus ascanius 4 0 4 0
vaunryasgr./) v Cercopithecus petaurista 1 0 1 0
NNy FEYF— Chlorocebus pygerythrus 7 1 6 0
FREIRT Miopithecus ogouensis 3 1 2 0
ISBRAEVF— Erythrocebus patas 7 3 4 0
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(EEd ez Gal | AX | XX | A
P2IZA VI VA Trachypithecus cristatus 2 2 0 0
AT AVNI Trachypithecus francoisi 2 0 2 0
TeyZyanJ X Colobus guereza 2 0 2 0
7rdsanT A Colobus angolensis 1 1 0 0
uaF AT Hylobates lar 5 4 1 0
R TFHP)I Hylobates pileatus 4 3 1 0
2aT—TFHYI Hylobates muelleri 1 0 1 0
WA/A= bk wlY Symphalangus syndactylus 9 4 5 0
—vdvo Gorilla gorilla gorilla 1 1 0 0
FUINVT— Pan troglodytes 8 5 3 0
af 791| 370] 420 1
(2) Z DAty
it Ea aF FRA | AR | A
A7 Oryctolagus cuniculus 1 0 1 0
BILEY b Cavia porcellus 1 0 1 0
A X Canis familiaris 1 0 1 0
PZARES Capra hircus 1 1 0 0
Ly Raavwx Piaractus brachypomum 1 0 0 1
FUT ARV Grammostola rosea 1 0 0 1
s &t 6 1 3 2
2. 7V—=F 1 rru—rEy—% (2022 4 3 7 31 HBIE)
(1) ERrE
4 flEfREL HiEH / A H T ik
NA A=) —FF— Lagothrix cana F A1 199942 A 18 H MR K 3 EEHIE
(BRI &k I EEWIRCHAD
YUAYIV Macaca silenus FA1 |199949 H 3 H RESFEPIE
(BE i HILEYE T A
TSI/ Cercopithecus neglectus A A1 [20034:5H4H UN=T iR UNE]
URETZARB BN THAE)
TUAYIV Macaca silenus AX 1 |20054 11 H 12 H (HED PR Y N
TS wWH I Cercopithecus neglectus AA1 |200645H 22 H A TN A B
R ESTEARBIY NN THAE)
T FY XYV Lemur catta FA2 201497 H 23 H (HE) FEJ AR LB ¥
A2
TA XX WIV Lemur catta FA6 |201410H 21 H (HED HWEE S SDOEHE
AR 2
T3V YV Lemur catta AR 2 (2014410 A 21 H (HED AZEE S SDOFEE
(MFE £ 5 SHOTED SEE)
TS wWF I Cercopithecus neglectus AR 1 |2014410H 23 H A TN FFE
(i E RN T
Tx 3V WV Lemur catta FA2 201411 A 16 H (IED ReA B
<> RVU)V  Mandrillus sphinx AZA1 2014511 A27H (HED JER BT B
RY TV XYV Saimiri boliviensis AZ 1 201411 H 27 H (HED IR BT BN E
THA<FYIV Sapajus apella AR 2 |20144 11 A 27 H (HED JEE R BT B
TEy=Z7aa 7 A  Colobus guereza AR 1 |20144 11 A 27 H (HED = IR LY N
<Y RV Mandrillus sphinx AR 1 |201546 A 238 (HED BUCUOAHYH
< RVUJV  Mandrillus sphinx FA1  |201546 A 23 H (HHED ALMS LB
ax~x—Et v b Callithrix jacchus A A1 2015410 A 13 H (HHED MmN E
T4 FY X WV Lemur catta ZZ 10 [20154 10 H 19 H (HHED NIFREL
<> RV )V Mandrillus sphinx AZX1 |2015%F 11 H24 H (HED R INYREIEY |




(EEd A% HEH / B4R B 5 ek
TAFYRYIV Lemur catta 4 X1 |201643 H 12 H FEJ AR LD
CEJTITRE LB T )
T FY XYV Lemur catta F A2 |20164E3 H 16 H AEATHEN G
(REATH YIS T HA)
THT AV Saguinus midas FA1 (20163 H29H (HHED i)l RE
TAF VXYV Lemur catta 421 |201644H5H AL S ZOTE
(£ 5 ZOFENICTHAE)
T4 Y XYV Lemur catta AR 1 201644 H5H HHE S SDOEHE
Gl £ 5 ZDOTENCTHA)
TAFYRY)V  Lemur catta 421 |201646 H6H REATT BN A B
(REAT BRI THIAE)
TAF Y RYIV Lemur catta AX1 |201646 H 29 H ReA BN
(REATH RIS T HA)
a7 7YV Hylobates lar A X1 |2016 46 A 30 H (HED P O AV )./ N
IYIV  Aotus trivirgatus FA1 |201646 A 30 H (HED FiaSINZ NV )6 /N
a2~ —Evy Callithrix jacchus FA1 2016 9 H 10 H (HED BRI FET S
A1
IYIV  Aotus trivirgatus AR 1 |2016 9 H 10 H (HHED R R B
TAFYRYIV Lemur catta AX1 |2016 4 10 H 8 H WEE S SDOEHE
(hE LS5 ZOFENICTHAE)
R FF YY)V Hylobates pileatus AR 1 2016 £ 12 H 9 H (HED M & i EEhE
TX Y 2RIV Lemur catta F A1 20174 A 3 H LS SOTHE
G £ 5 ZOTENCTHA)
TAF Y RYIV  Lemur catta 421 |201843 H 15H AL S ZOTE
(hE £ 5 ZOFENICTHAE)
IAFY XYV Lemur catta AR 1 20183 H 15 H HZHE 5 SDOEHE
(R £ 5 ZDOTENCTHA)
KUY BT YU APV Saimiri boliviensis AR 1 |20184:3 A 16 H (HHED b= e SNE LR NS
TAF YRV Lemur catta 42X 1 |20184 4 H 14 H MEE S SDOEHE
(fE £S5 ZOFEICTHE)
<Y KUV Mandrillus sphinx A1 |20184:8H 19H N RYIE
QRIS THA)
IYIV  Aotus trivirgatus AR 1 |201941H4H I a1/ /NS
(> v R T VEFEIC THA)
TAFY XYV Lemur catta A A4 1201941 H 16 H (HED BHEASYE
THTEIY Y Saguinus midas A1 201941 H 31 H (HED BaE Y v R T VEYINE
JEYx—EXw &+ Callithrix jacchus AA1 [201943 H20H (HED JIiG T2 R 2 I 2
ToaT AP Symphalangus syndactylus |4 A 1 20194 11 A 10 H (HED FENLES T T 1 B 28 Bl
INBAEVF—  Erythrocebus patas FA 1 |20204E5 A 26 B (HHED TIEmEY R
INA A=) —FF— Lagothrix cana AZX 2 |2020% 10 H 27 H (HED MR K I EEHYE
JoarTFr YV Symphalangus syndactylus |4 A 1 [20204F 10 H 27 0 (HED FE T RER LS
R FFHYIV  Hylobates pileatus A1 202141 H 13 H METL K X EEYE
Mgz & T EEEIC T
vaF 7+ AWV Hylobates lar X1 202143 H27H (HED b T B
(2) 128
JEEd] A% KEHHAH KT
R TF )V Hylobates pileatus A1 1994 E5 H 19 H CkE) il TRyA S E SINE )Ly
(el kirting & TIEEEWIED
YaHNAYF  Pithecia pitecia F A1 2006 43 A 17 H CKRED fle i vr A AT B Y
rayar)) IFFY 3P A1 201044 H 19 H (14) IMC %% h
Varecia variegata (s JeB L e T 37 H A B D
raZz eIV Ateles spp. AR 1 20104E 12 H 16 H CRED  |ZHEIRSL & NEPE
A=Ak e AVE S )Y AZ 1 201144 H30H (H4) IMC 4% h
Varecia variegata O Jeg Ve v 7 AT B D
F I\ T—  Pan troglodytes A1 201346 A 6 H CEED SR AT N E
TS5V IV Trachypithecus francoisi | A A 1 2016 -4 A 22 H (H4£) IMCHEZENn
Chit e L ST va L )
7Y 2 YV Eulemur macaco F A1 201711 H 8 H CEED N NV I
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3. B Kl

(1) thiE
© EEH
EEREE 1f 18R
MER © ZERTIEIIR IFITEAYIV  Macaca nemestrina F X 18
(2) >k RN TR L
(3) Hige (Bl - FELIE 2022 42 3 H 31 HIEAE)
[EEd 4 HiRE Bt FEC i fii#
RUETY AP Saimiri boliviensis 2 2 0 0
I Aotus spp. 1 1 0 0
R HIL Macaca fuscata fuscata 1 0 1 0
YooY Macaca fuscata yakui 1 1 0 0
At 17 5 4 1 0
(4) FET
O EEH
i Ed i FELC T
eSSl Lemur catta 1 1 0
Ly¥Y—ZXo—uay R Nycticebus pygmaeus 4 4 0
¥JI—<—Ttv b Cebuella pygmaea 1 1 0
S Aotus sp. 1 1 0
R Macaca fuscata fuscata 7 7 0
YooY Macaca fuscata yakui 5 5 0
A=A Macaca fascicularis 2 2 0
IFIT LTI Macaca nemestrina 2 2 0
M EYF— Macaca sinica 2 2 0
IN=INY =7 Macaca sylvanus 1 1 0
<Y RUII Mandrillus sphinx 1 1 0
7 AZHI Cercopithecus ascanius 1 1 0
vasrrF Y Hylobates lar 1 1 0
G 13 M 29 29 0
@FEHLN OMFLEH
[EEd 4 T
T — Octodon degus 1
RV AITIV Hyla japonica 1
il 2% 2
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4. iHEEhY)  (FEERZ 2022 4E 3 H 31 HIRTE)

fif % ik, PR R S
THFYIYI Lemur catta Lra AZ 30 1991/4/2 4
IYIV Aotus trivirgatus A AA 31 1990/6/7 4=
JayEY)V  Ateles fuscipes TA LA AX 37 1985/3/22 4
T 7uaATEWIL  Ateles geoffroyi L1a AR 36 1985/4/5 4
T 7aA7EWIL  Ateles geoffroyi Fu AR 30 1991/7/21 £
FFHTEYIV  Ateles belzebuth FINr AR 47 LIk | 1974/6/27 K
THATEYIV  Ateles belzebuth I~ AR 31 1990/11/14 &
IN—)N) =AY Macaca sylvanus % AZ 300 | 1991/12/19 K
IN—)NY =<7 Macaca sylvanus Frv A 30LLE | 1991/12/19 K[
IFITEAYIV Macaca nemestrina JuA FS 31LLE 1991/3/19 kK[=
IFITEFIYIV Macaca nemestrina VU— AR 31 L E 1991/3/19 £ H
HZIAYIV  Macaca fascicularis =t AX 40 1981/4/21 4
HZTAYIV  Macaca fascicularis EXY AR 37 1985/3/19 4
HZIAYIV  Macaca fascicularis VLF AR 36 1986/4/13 4
AZTAYIV  Macaca fascicularis 'Y AZ 33 1988/7/16 4
H=IAYIV  Macaca fascicularis 7%V F A 32 1990/3/12 4
HZ=IAYIV  Macaca fascicularis L3 F A 31 1990/4/24
ZATH)IV Macaca cyclopis L7777V | FA 34 1987/4/6 4
Yo=YV Macaca fuscata yakui AR Z A 30 1991/4/27 %
YUYV Macaca fuscata yakui 2AA FA 30 1991/6/9 4
T XAkt  Papio anubis VA AR 31 1990/9/5 4
7R Akt  Papio anubis yaZi% A 30 1990/9/5 %
<> ket  Papio hamadryas FLEA FA 33 1989/1/2 %
T—IT VR UHRA JU—Fh A 31 1990/11/27 4
Cercocebus chrysogaster
Ny BV F— vV AR 34 DL I 1988/12/15 H[H
Chrolocebus pygerythrus
RIS TFHYIV  Hylobates pileatus Kb F A #EE 54 | 1969 FHEE 2 i CHAPAAR
1994/5/19 K
=>3dVZ  Gorilla gorilla anly FA 48 1973/4/20
FI8>Y—  Pan troglodytes 73 AR [ HEES0 1971 FIAELHEE  1983/6/13 K
5. BREEH
(1) AERIR2HR AR

N 2351 | Bbr 23514
JRRIF 368 | AR 119 fF
PEARLALE 58 | MHEWE (17T ) 66 1
FRHE - TG 1,086 - | BEEALE (o > 70Ny 75%) 66 F
EANiEE SC5Yir 127 | ukie - WHE 176 1
XA raFy THA 201 | <A omaFy THER 168
At 308 ff | BRIK 241 fF
X HndE 2 | MmikEhE 53
T a—E 93 | Sk 3
IS5 2,043 fF

TR EAN 3941 ff
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6. B OFGHT

(BAtk,. WA DR, 2022 4 3 J] 31 HEME)

m H 1 HfaRH & m H 1 HAaRH & m H 1 HfGRH & m H 1 HfGfH &
hLEE 133.7kg F< bk 3.7kg =} 3l.1kg | /8 331
Fry XY 1% LA 92.2kg INFF 43.9kg il 44
F¥ 1R EYYSAE 26.2kg IAY 8.6kg JFtoF 100 pt
VY 32.3kg AR 34.3kg

Ay R T)— - Fpy NEPE

m H 1 HifGfH & i H 1 HfGfE & m H 1 HfGfH &
ISA Y () 78.6kg <k 1.3kg ) 20.0kg
FLUY(R) 2.9kg L2X 1.7kg AARF ¥ 23.4kg

FrAw 14.3kg
7. IMAS NS

AKXy i (S ik R At HIEELE | BHEE HEL REH

202144 H 4,518 725 1,243 6,486 | 923.9% 22 H KOE - K (4727 EFAED

5H 7,070 722 1,667 9,459 [ 266.9% 25 H I - Tk

6 H 3,256 581 1,119 4956 | 115.7% 20 H K - ki

7H 2,551 198 938 3,687 | 124.9% 15H K - KW - 7/1-2+7/59-7/12-16

8 H 2,483 132 804 3,419 97.2% 24 H KW - K (8/10-11 WXFAED

9H 3,823 123 1,008 4,954 65.5% 16 H KE - JKME - 9/1-3 - 9/6-10

10H 7,709 3,295 1,958 | 12,962 | 122.4% 27 H I

11 H 7,661 2911 1,863 | 12,435 | 109.8% 26 H i (11723 1XBARD

12 H 4,729 261 2,794 7,784 | 172.2% 24 H R - kI (12722 - 12/29 1ZBHED
20221 H 5718 0 1,229 6,947 | 148.4% 19H 1/11-14 - 1/18-21 - 1/25-28

2 H 2,766 5 828 3,599 57.4% 18 H 2/1-4 +2/8-11 + 2/15-16 « 2/22

3H 6,369 520 1,564 8,453 | 125.6% 23 H KO - JKkIE (3/23 + 3/30 IBHIED
aat 58,653 9,473 | 17,015 | 85,141 | 127.7% | 259 H

CHrt o )L 2o i
2021 4E 3 [ 23 H~

[ o i e i 7 A
THBDOENAR Y b HA Rz

(Z%) BEOEMAGEROHR (2013 FEF TORASEEM HAE > F—/3—7 L OFED

R A AE e A ANE R AAE g A ANE
2001 ¢ 905,169 2006 ¢ 734,906 2011 4 560,920 2016 4 118,113
2002 F 798,353 2007 ¢ 773,256 2012 4 562,465 2017 ¢ 112,965
2003 ¢ 711,889 2008 4 725,870 2013 4 548,045 2018 4 107,841
2004 ¢ 776.068 2009 ¢ 604,306 2014 4 147,523 2019 4 104,868
2005 F 594,590 2010 ¢ 595,391 2015 F 154,378 2020 fF 66,668
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