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PAE coding system-based ethogram of Taihangshan macaque ( Macaca

mulatta tcheliensis ) , Jiyuan, Henan Province, China

1 1 o ol . 1 . 2
TIAN Jundong , WANG Zhenlong , LU Jiqgi , GUO Xiangbao , LIU Jindong
(1 Department of Bioengineering , Institute of Biodiversity and Ecology, Zhengzhou University, Zhengzhou 450001, China)
(2 Jiyuan Administration for Henan Tathangshan Macaque National Nature Reserve, Jiyuan 454693 , China)

Abstract: From February 2009 to March 2010, by using focal animal sampling method, we recorded the processes, con—
tents, and surrounding habitat of behaviors of free — ranging Taihangshan macaques ( Macaca mulatta tcheliensis) in Henan
Taihangshan Macaque National Nature Reserve (HTMNNR). We collected behavioral data and coded them following the
“ posture-act-environment” (PAE) coding system which concerns posture, act, environment, and ecological function of be—
haviors. The results showed that; 1) a total of 14 postures, 93 acts and 121 behaviors of Taihangshan macaques were re—
corded and identified; 2) based on ecological function of behaviors, all of the recorded behaviors were categoried into 13
groups including foraging, eliminate, thermo—regulatory, paring, mating, parental, agonistic, affiliative, aggregation, com—
munication, resting, locomotive, and miscellaneous behaviors; and 3) PAE ethogram of freeranging Taihangshan ma—
caques was successfully established following the PAE coding system.
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i (Ethogram) mi4k &47 K17 H (Social reper—
toire) , AT A3 4 1l 5 BF 5% 2 IR AT sh 17
RS R AR (CHAENT, 2004) , RIHAEA
REFEIT Mg £ 2 LIBE  (Macaca mulatta)
RS, MR AR LE AL 2 232 A1 B S VR R R
GE TR FAL 247895 B (Altmann, 1962 ; Hinde
and Rowell, 1962) , i i MK 470 - 8 IR

TN HERE N MR A2 2% ( Dominance hier—
(Sade, 1967, 1972 ; Zumpe and Michael ,
1986) ; MCHE kM A #E 2 B /R ( Social display) H?
() IE S A FE B I AT X4 5 g 45 (Sadel,
1973) . MeAh, 28Tk X H A AR A R AT ik
1) G il F e T T R A BB SE, DR AR A
WAk (Lemur fulvus) ( Vick and Conley, 1976) .
28 ( Calithrix jacchus jacchus) ( Stevenson and
Poole, 1976) . %Mt J& ( Macaca) #3¥)F (Ra-

archy)
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haman and Parthasarathy, 1969; Nichelson and Lock-
ard, 1978; Skinner and Lockard, 1979; Z= i ¢,
1999; Thierry et al. , 2000) . K B M ( Semno—
( Dolhinow, 1978) FlJI| 4 22 %
(LA )85, 20005 /™ B
AR, 2000) 55, WPRASREN, EARKENE
M43 R 0 FOBAT , 08k ) T I I A A [] 1Y
BT, A% 3 2 oo s A R A ATy, H
S, TEUER AT MIEMB s T, ST eE X2
Sy fE s VA & (ZEPEME, 1999 Thierty et al.
2000; ™HEE%E, 2006) , = 44T R AR Gidn i,
PRI e LUK B 7 A D AAT RIS I R G LR o0 b
e (¥R RN, 2004), AR KL (2000) DL RE
( Elaphurus davidianus) AN B, 52 T s W17 810
B, BER T AT M AR R T, B B
(Posture) . “shE” (Act) Mk A “HEE” (Envi-
ronment), lﬁﬁﬁlxjﬁ?ﬂ‘]ﬂ@%jﬁﬁﬁﬂﬂtfﬂﬂ‘b, Uﬁ?ﬂ‘]
A 25 DI RE oy AR, Myt T AT A Al 43 BT Y
CEH B -
PAE) 17 Rgmt e R0, KB I7 5 DI AAT
H iR

B e K — g s P B RS, Ho6 I
ﬁl?’ﬂﬁﬁtfﬁiﬁﬁﬁ, HrpfEdb R (M. m. tch-
eliensis) &' B — 4R R (3% e
1991), H 20 H22 80 4F AU BT T Jb 2% [ 3t IX Y
— AR R Y 2 5, B AR AL A ) 23 A X
IR 4 2 1 5 1LY A 28 B R DR AT LU AT R 2% LR
HiIX (Zhang et al. , 1989) , 0% B FK R K AT LLFK
W, F AT R R AT IR B K g B AR IR X
W BT 2 RS e A e AL Y B AR SR A b R
(R AR SCTT, 19965 K524 4%, 20025 Lu et
al. , 2007), H 20 22 80 AR LIK, K FRATIL
L% R ST N FINID | 2 N -  S  ] RE
B (BT, 1989; Qu et al. , 1993 A5 kR 45
1998; HJL4%5, 2002 ; Lu et al. , 2007 ; BFZ0BLEE
2009) ; TEAT ARSI, AUA B SRR AT D AR
A BFE A AT WAL AT AW T 5T (R EE
85, 1998, 2002) , 1A AT N BRI ST M R A H
AR ] PAE A7 Mgt 728 RGE, X ORAT AR
WA g BT RIS, I dh il H PAE 1784
RN TE T RAT LA A AT o A 285 2 B 5 B0 kil

1 #HFR T E

1.1 WF5EHb S

pithecus entellus)

( Rhinopithecus roxellana)

(posture — act — environment ,

TR KAT ILBRA [ K 9 3 SR PR3P X ( N34°54 ~
35°16', E 112°02" ~ 112°52') fi TV B4 5 1Ly
BT R TINA P A X, BB AR, B
IR 56 600 hm' , 3K & K 600 ~ 1955 m, X
LM 2y, I HBENY , PRSI SS . R
XA B KRRl 2 W, Ui, A%k,
BB XA 13.2 C ~ 14.0 C, WX A&
8.6 C ~ 11.1C, 1 A FHAEH -0.1 C (Wi
il =20.0°C), 7 AV K 27.3 C (B
M 43.4 C), PRYIX PR K B A B B Y 2 M 2
SAEW R OKE R 695 mm, & FREKE AR
30 mm, 15X PN RFEK R ZS AN, R XA
B Ay I T ol 5 I R I A B T R kTR S bR
WAL, FEEY FEA BB (Quercus varia-
bilis) . WK¥E (Q. acuttissima) . WER (Q. aliena) .
BT (Lespedeza bicolor) 45, RATINBRMERY 2
KEAH 445 (Panthera pardus) F14 M (Aquila
chrysaetos) % (REIMXFIE X IT, 1996; T @&
45 2008)

ARG 5N T B AT LR R H AR R
P IR R B A o R B ) KA 1A P IX (N
35°05' ~ 35°15', E 112°12' ~ 112°22'), Ki¥Ell
BPX WAL 310 ', mN AN TIRBERWE
B IX, A PG TE S ) DA RS T R Sy
KK F, dem b ERIE M, kN 800 ~
1711 m (RIZTH) , &9 XN KL, v ik
BRI W R Y T, (AfEFER A TR E, Bk
BB IR SR Z (B L4, 2002; Lu et
al. , 2007) , FFHAEP XN 2% % KA B
( E4ruess ) 2008) , A il ™ 02 1Y & 1) 55
FIRIH RS o A AT L o5 A0 PR AR S PR B4
WA 2 B A 56 CBk (Lu et al. , 2007; 45 B 45,
2009; FBAHLREE, 2010)

1.2 WFRX4

AHIF G 0 B A 16 B T R AR LA B XA — A
HERAT LRI BE I WL EEXRT £, v WER 1 #F
(WW = 1), ZRE A 39 Hpkme, Horb lAEmEE 7
o OBAEsEME 9 L, RS 23 H (BRI 3
2010 43 H) .,

WK IR AR AL | B | TH R RRAE BEE AR
SERPUNFAE, X WW — 1 B (9 BT A AR R A7 A4S AR
WL A g FAERY — PRSIV RI4  AR SOR I 5 BE
AT 53R 5 A4 —TE R4

1) Zafd [0, 1) . AR EN, ML
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U B RFFIEIE (RS, 2000) , AR
W% REBREIKE A, FE A AT WS K AR
Wty e, RN A R 2 A 4w AR
R K BT T AR A A e L s
JAEE B s MEMEDISERA &, MEPE S B LL

2) M (2 [1,3), 8. [1,4)):
RAVEE /N, HAR AT SRR TR B (58 —PEAE
AR, MM ER 2, ®2 A RELERN, iz
EE:SIERZS AN

3) WIAFH (2 [3,4), 6: [4,5) ):
PRRIAS R, AR A b, MR R, HZAE
ARKKE , BEEAME, W R — LBk
T (2, U=, 4 MErkiRe a0, Fge
ZEEAGHTEARLE, RIABICET N,

4) JAEMETEZE [4 - ). AR L R AR I
PR/, SKBUCHBIE ; A SRR, B F
KR, AAFAKMKE, SIS ERERAE,

5) WUAEHEYEZ [5 - ). AR KR, IR fil
My SKBCHBE, mEw K, WMaiEd; BE M
T, PR R H TED,

1.3 #&

2003 FFFEFXT WW - 1 BEEAT TR &R
IR, BN T RIZIWAE P X AT Beid )
=M, WA 1 083 m, HALZ10 m x10 mAY
JFRE# (N35°117 28", E112°16' 21") ., & FELHE
ZEMYE (12 ARBAE3 H) ##17, HEUE
KRFE, WLSER, A8 b, HE ME, WESH
T9: 30 M 15. 30 #H47, LLEKMG, BHKEKE
R 0.04 ~ 0.10 kg / D O R AR K AT ILER
WAREN 1 %), HEBBEFTUHABHERRE
Y, RESHEBHETRESIF ARG, it
W', BRI T WEE AT, B W il 7E
0.5 ~20 m yu B NHATWE I LSS, hTHRE
AR/ BB ARG, H IR ATIA 3 & X Rk
WA 52 e a] DL Z08% (Qi et al., 2009), T
2008 4= 11 H % 2008 4 12 H 47 A 2%

1.4 Bl i s fn it 3

H 2009 42 HZE 2010 453 H, HMmBta T4
RO ZEHE B N A G sk, AL BORE N —
VRS, Uad il ik L AE 10 min
NI4T BB % ( Altmann, 1974 ; Rhine and Flan—
igon, 1978) . M TEX WW -1 BEN BT A MK EAT
TAMAREGN | w44 FAE IS — P LR 4y, DR AR
BB I F B SR R AT M R AR N

AR DL K A s s W) 0 AR AU SE I ] 70 28040 Wi
e, WA I EEIT 8 x30 A7 XU g HE %)
Y SErILY/ B RERES DU 2N

ZEZ R © A AT I A OCAT AR TE  (Alt-
mann, 1962; Hinde and Rowell, 1962; Sade, 1967,
1972; Rahaman and Parthasarathy, 1969; Nichelson
and Lockard, 1978; Skinner and Lockard, 1979;
Zumpe and Michael, 1986 ; Z=#f 42 1999; Thierry
et al. , 2000) , 3 1 BRI 50 50 G 05 Bh W4T Dy B
ARIPTT (B IEMEERE), St h
MEU, SR J5 MHE AT Jy 09 3 1 Fne AL BE 2 47 9
g6, ML C®H - Stk - IR hRhe, LU
SIIREA I3 R AR 19 R AT L BRAAT Ry 43 2 4 1 2R
gt, RIPAE 170 b5 73 K R 48 (#E NI, 2000,
2004) .

FIH SPSS for Windows ( Version 13.0) XF 44
PTG, e, Rl G AT AR AN R 2= Y
RN, HWK, THRE AR — M 4 BT A 17
R34, TSR AN 4F 8 — 1l 4 P e e 17
R R AR BRI A A e — S 2 R R AT Sy S
UNONERE S A - o Rl S = N T
+(0 ~5%),++ (5% ~ 10% ), +++( >10 % ),

2 #Xx

2.1 RAT LR B 5 3 2 )

ABIEFE I BRI IC 58 B R AT I BRI 14 iz
CONEE TS ARSI RNEY LN T A
CEEET L T tH . otk e, i
CHEEEETORD T (1) HPRT 12 Bh 2 O
PESMEME T IAT ;< TEBS " e e F1ME M b 2
BT DURENE S o UL 5 A7 AR e MR R R A
W 2 0T MERE s HEEET 2 M BUTE RAEMEE S
RIMAEMRZ 6] 5 T 2 AR R DL BRI 5 2
AT LS B/l T FORE IR AT L
“BE” O CCEST ChimshEH T CHEEET M
“UH 22 o AR P A R A AR Bkt 1 HRORL S5 25
P, BRLHERE LT

v (Standing) . F8§ VUL H KT,

3. (Rearing) : $8WIJE B E S AR E , PIAT B
TFHLTH | AR SCEEY)

Ab - (Sitting) « 5 P JE 1] AR R fih b
T, BEASCSE SCHE ), BN B T SCHE )

B\ (Groveling) : 4§ PU i . 1 ¥ H2 fih b 17 | A%
GE &L/
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Wi (Lying) . T8 VU AR, B 4k — ] 42 fih 3
T, WA SCHEY)

W45 (Crouching) . $8Z2 BN )5, W EHH
SEaEg bARARAE M [, I A0 I T A H, HIR A
Yok B SOW S SR I A 0 siAk T, 4R, fEA
R (ji—a—, ji—a—), HARMHRHL(HEE % 52
o & IE AR X

B+ (Hanging) . F5 % 75 MU B S5 B € T
PIAL S Y, BT R,

1T (Moving) : $8 Bl 5 B A A7 A2 5 42 ik by 10
WA S Y, B AR R AL

HMl (Running) . $& Fi 5 BOIREE A2 A7 A2 B 42 fio b
1 BRSSP, B AR ) [T R A A

Bt (Jumping) . $5 W0 AT B/ A0 IS R R B
My, PR RE B A R R T SR, SRR PR i S/ A

VA Ji ) B 27 it T 84K R A S HE W, B AR 1A T
] R e A A

JEE5 (Mounting) : F§ 3 — AN LI Wi 5 ) 25 45
IR 5 — AR BRI B, AR 5 & 1
W, BRI 5 A B O R A 3l e
Y B ] A % I I 5

1 (Cradling) : F 3 — > 1A 1) FH SR =5 XL Tip
JRORE AR AE M

#EHE (Carring) « $8 5 — O A A H —
MR R — iR, TR, REUERZ
I F#EAT B RIS, I LARG o B PI: HE s 2 1 3
MY K B, #5255 I ET RS B g 5  #

M (Nipple holding) . %47 M M Ak 25 5k o &,
K IAEM LA B 7k, OF W AR S RS LA
I 4 e 8 R S e

Rl KTURBEHNEBRD

Table 1  Posture codes for Taihangshan macaques

#H Postures 4 15 Codes 2 3 Postures 4 1 Codes
¥ Standing 1 1T Moving 8
37. Rearing 2 #1 Running 9
Ak Sitting 3 #k Jumping 10
B\ Groveling 4 JI€ B Mounting 11
5 Lying 5 1 Cradling 12
1545 Crouching 6 # H Carring 13
£ H: Hanging 7 I Nipple holding. 14

2.2 KATILBRABE 0 sh A K i i
a3 oy BERIE S 2 93 FhahfE, JEdEAT T

Gih (F2). GOREM, KAT BRAE DY B Y iz A
Rk Z, 1834 B, HOOHWEERSE, 21 Fb

®2 KITULBHRBKROIER KD

Table2  Act codes for Taihangshan macaques

#E Action 4 15 Codes FNE Action Y 15 Codes
3L # #8 Head and neck 1% Bite 10
3k Swing 1 & Hold in mouth 11
A ff Extend forward 2 1t Vomit 12
Zek% Tum left 3 45 )8 Lip shrink 13
%% Tum right 4 KB Open mouth 14
$63k Raise head 5 MM Lip flipper 15
{3k Lower head 6 %1 Showing teeth 16
&8 Mouth T Teeth chattering 17
M Gnaw {7 Tongue out 18
I Chew 8 T Swallow 19
& Lick 9 A1 Close mouth 20
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%7 2% 2 Continued from table 2

h{E Action %i i Codes i fE Action i i Codes
M Suck 21 VY J 3 57 Standing 57
M /%Y awn 22 = ¥4 5T Threedegs standing 58
BEHE Sneeze 23 J& B3 37 Hindlegs standing 59
W% Burp 24 i3 Step forward 60
3 Bleat 25 J7 1B Step backward 61
ML Roar 26 M4 Step diagonally 62
B Howl 27 ¥ Running 63

AR E £ Eye, ear and nose Bk Jumping 64
MR Close eyes 28 A i Mo Forelegs hit 65
iz HE Blink 29 B A foreleg bends 66
&R Stare 30 B JB 25 I Forelegs bent 67
T Watch 31 FARTNE AR B A foreleg straightens 68
JEH. Unfurl ears 32 B JBff & Forelegs straight 69
HJ51Kk Ears laid back 33 B2 i A hindleg bends 70
IS Exhale 34 J& JB25 Ml Hindlegs bent 71
/<. Inhale 35 B M E A hindleg straightens 72
ML Sniff 36 J5i B & Hindlegs straight 73
filh Touch with muzzle 37 JEE #2113 Hind quarter

H # Face #} Shiver 74
W8 Frown 38 - JE Plane 75
B Grimace 39 il I Stretch 76

M B Limbs % % Bend 77
% Press 40 BB Cave 78
#2 Hold 41 72 5% B Turn left 79
i Pull into arms 42 £ 55 Turn right 80
& Lean 43 ¥ Tail raised 81
I Grasp 44 %R Tail up-arched 82
1 E Groom 45 T % Tail down-arched 83
$¢ Scratch 46 ¥4 & Tail Shake 84
K Uncover 47 # JZ Tail down 85
P\ Strip 48 HEF¢ Defecate 86
$i Haul 49 HEJR Urinate 87
¥ Stroke 50 J& 85 Mount 88
# Drag 51 Py Erect 89
# Pinch 52 i A Insert 90
#E Push 53 il 3 Vellicate 91
% Shake 54 S K Ejaculate 92
# Rub 55 B F Withdraw 93
#1 Embrace 56

2.3 KATIVERIRAT Ay 5 A 1 SR8 S 25 RIS 3653 BEAL S BN RAT UBRA 1Y 121 F AT

ARG, RN SE BT N R AR EE 22 O, IRIEATNRIAESIIRE, R ohEe . Hesk . A
B, QIR AR MR A Y EREE, IR e g R BT, R, B4, m . EE. BE. 8
i (F£3), W KA B HABEE 13 28150 (F£4), Hh
2.4 KATINERIER) PAE 17 3% W, HeaR e S TG TR, B, CEME
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Table 3 Environments and their codes of the behaviors for Taithangshan macaques

FF5E Environment W) BB Biotic (El) JEA4 W BE Abiotic (E2) it Codes
F+ A Arbor v 1
A Shrub \ 2
A Grass v 3
i3k Stone v 4
#HL Bare ground v 5
EH Snowfield \ 6
KR Water v 7
A Ridge N 8
¥ Hillside v 9
114+ Valley A4 10
FH3E Solar slope N 11
BI% Lunar slope \ 12
A PH B Semisolar slope \ 13
Mtk Male \ 14
HEPE Female \ 15
B4 Infant monkey \ 16
ASAE M Juvenile monkey \ 17
WA AEH% Subadult monkey \ 18
F B AEME Immature monkey Y 19
B:F B Mother—hild group N 20
R4 B Mixed group v 21
— MK Single v 22

ahjm T EAAT N, e, RE . REEAE IS THE
AT H, KB B METT R, &R T
X .

B 1T N (Ingestive behavior) : #§ R &MY
(FEMY AR, 220 M 8, RocdE), BlsE
LR ROK  SRI- Wy ia . ik L5517 0 .

HE# 4T & (Eliminate behavior) : 83 ¥ 7F &
Yris AL s HE B AR | PRI NN B S B T
RAEHZE . HERAEAT R,

W4T A ( Thermo-regulatory behavior) : 8§ Jk
M A A FE AL AR T X A S P 5 T B P A ) 3 R
1o, EIERIAECAL B FBCHUE | RN B A

fid XF 47k ( Pairing behavior) ;48 A AF Bk M 7E
ST v T AR ) — RO e R AP G R AT
Mo

ZHEAT A (Mating behavior) : 8RN T % 5H
TAE AR Z 8] A A i A B | 22 L . SRS 5547

B 447N (Parental behavior) : 8§ a4 M P44~
RAE L4 A SR BB M S7 A= TR B T 2R B R Ok 1 T B AT

Mo

o4 47N (Agonistic behavior) : 88 [E]MMAZ
], ARERZME, AEBARZ E BT KA 0 — RS
Yoifi o T IREEAT R

SE®AT N (Affinitive behavior) . F8AS[FMEZ
B JUr & A= 0 — 2R 51 R S SR AR AT R

REEAT N (Aggregation behavior) : #8#F N M A
RAETE— R Pr RPN A AH TR | AH TS AT
Mo

# 47K (Communication behavior) . F8HEN |
SR Z a5 3315 B AT R .

KB A7 A (Resting behavior) : 8 Jik % 16 35 53
AR — 0 25, BRI A RS AE — & B [l AN
KA AT R, B2 HUR A RS

iz 81470 (Locomotive behavior) : 55k 18 i<t
IO 5 1) 2 6 1% 2 o0 58 LB B AT R

HABFT}H  (Miscellaneous behavior) : #8554
A e A A Z 18] DAy SR A 67 338 45 T i A 1) — S8 AR
AT o
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Table 4 Ethogram and PAE coding system for the behaviors of Taihangshan macaques
AR AR o PAE #%ifh  PAE Code
1Th T MERE  WRLAE TR B FW Ond
er : =
Behaviors Adult Adult Subadult Juvenile Infant Season P e 2%
male female code Posture Action Environment
1L BETA
Ingestive behavior
%A 1,2,3
A?, 4 FR ++ + Y 1 T 2,5,6 1,2,3,4,6
Foraging 4,7,8
NI 7,8,9,10, 11,
HARE _ P +4 + Y 2 1 19,40, 44,47, 1,2,3,4,6
Feeding while standing
48,52,57,58
7,8,9,10, 11,
171 2K 19,41, 44, 47
ﬁfﬁ?kﬁ ‘ - e it + Y 3 8 9,41, 44, 47, 23.4.6
Feeding while walking 48,49, 50, 51,
52
- 7,8,9,10, 11
I\ T 50, 7, s s
i}i:*gh‘] kneding d ++ ++ ++ + Y 4 4 19,44, 48,51, 1,3,4
eeding while kneeling down 52.55
I 7,8,9,10, 11,
Lﬁ*g . L + + + Y 5 2 19,41,44,49, 1,2,3,6
Feeding while rearing forelegs
50,51,59
7,8,9,10, 11,
A SRR A 19, 41, 44, 48,
Juit?ﬁ? I +++ +++ +++ ++ +++ Y 6 3 1,2,3,4,6
Feeding while sitting 49,50, 51, 52,
55
- 7,8,9,10, 11,
. . . + ++ +++ + Y 7 7 19,44,49,50, 1,2
Feeding while hanging 51
7,8,9,10, 11,
Ex%*ﬁ%m . . . v, 8 1.2.3.4 19,47, 48, 49, P
Eating root 50, 51, 55, 57,
58,59
e 7,8,9,10, 11,
A
Eiiﬁﬁ%* . ++ +++ ++ + sp, s 9 1,2,3,4 19,49, 50, 51, 1,2,3
ating young stem 55.57.58 .59
7,8,9,10, 11,
TRC£ R i 1,2,3,
R . ++ +++ ++ + + sp, s 10 19, 49, 50, 51, 1,2
Eating leaf 4,7
57,58,59
. 7,8,9,10, 11,
i
Hf‘ﬁﬁ” P e +4 + + RN 1,2,3,4 19,49,50,51, 3
Eating grass-blade a
57,58,59
7,8,9,10, 11
N 12,3, 5210 1L
HX?H: + + + + sp, s 12 19,49, 50, 51, 1,2,3
Eating flower 4.7
57,58,59
7,8,9,10, 11,
AR S FhT s, a, 1,2,3, 12,19, 40, 41,
- ) ++ 4 + + 13 1,2,3,6
Eating fruit or seed w 4.7 48,51, 52, 55,
56,57,58,59
g B Rz 7,8,9,10, 11
14 1,2,3 T 2
Gnawing bark i i t * * W sP o 19 ’
e 7,8,9,10, 11,
W 1,2,3,
R +++ ++ ++ + + W, sp 15 19, 44, 49, 51, 1,2,3,6
Eating bud 4.7
57,58,59
LB v 7,8,9,10, 11
AT . e + a, w, 16 1.2.3.4 ,6,9, 10,11, 1

Eating fungus

sp 19
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%7 2% 4 Continued from table 4
4R AR - PAE 4ify  PAE Code
PN ’ S s e S
h HEE M LR WOF BOR B -
Behaviors Adult Adult Subadult Juvenile Infant Season P e 2%
male female code Posture Action Environment
7,8,9,10, 11
) ,8,9,10, 11,
EXELE_E vt v . + s 17 1,2,3 12,19, 47,48, 1,234
Eating insect
52
ul—\\/n
f”L_ +++ PS5 g 2,34 9,11,19,21 15,20,21
Sucking a
T 1,2,3
Eg‘, + 4+ 4+ 4+ +4 + Y 19 T T 8,57,58,59 1,2,3,4,5,6
Chewing 4,58
fho
7]
U\,k, ++ +++ ++ + + Y 20 1,3.,4 2,6,19 7
Drinking
¥ 1,2, 3, 14,15, 19, 20,
E?H-%- ++ ++ + + + + Y 21 56,57,58
Jundieding cheek pouch 4,5,8 21,22
2. HEBEITA
Eliminate behavior
17 X HESE
ﬁ?uﬂf‘ . . + + + 4 + Y 22 8 86 4.5,6,8,9,10
Defecating while walking
¥ B
Jﬁﬁ‘ﬁ}:‘_" . . +4 +4+ ++ +4 + Y 23 1 86 1,3,4,5,6
Defecating while standing
TENTEE
LA ‘ ‘ N + + + + Y 24 4 86 1.4
Defecating while groveling
Ap R HE 2
L?tﬁl—f\ L +++ +++ o+ 4+ ++ Y 3 86 1,2,4,6
Defecating while sitting
I3 1,3, 4, 14,15, 19, 20,
- ) ﬁf, . . + ++ +4+ +++ + Y 25 86
Defecating while stringency 6,8,9 21
M;‘jﬁﬁf’—bk _ _ + + + + Y 26 1 87 1,2,3,4,5,6
Urinating while standing
A ]
J‘_ﬁ‘ﬁ?bk o +++ +++ +++ +++ ++ Y 27 3 87 1,2,4,6
Urinating while sitting
=Xz 14,15, 19, 20
E' ﬁ_H/T( . . + ++ +++ +++ ++ Y 28 3,6 87 ’ T ’
Urinating while stringency 21
3. BRITA
Thermo-regulatory behavior
! B
Wﬁﬁ%’“ ++ ++ +++ ++ Y 29 1,3,4,5 28,29,31 1
Resting on branch
! o
Wf%'“ +++ +++ ++ + + Y 30 1,3,4,5 28,29,31 2,3,4,5,6
Resting under tree
: B
WE%'“ ++ +++ + + + Y 31 1,3,4,5 28,29,31 4.,5,6
Resting next root
&
i LR +++ +++ ++ + + Y 32 1,3,4,5 28,29,31 4

Resting on stone
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%% % 4 Continued from table 4

AR AR - PAE %if% PAE Code

PN y S s e S

h HEE M LR WOF BOR B -

Behaviors Adult Adult Subadult Juvenile Infant Season P e 2%

male female code Posture Action Environment

i) E\
Efﬁ%"‘ + ++ ++ ++ S, W 33 3,4,5 28,29,31 4.5
Resting under crag
XA 1,2,3 14,15, 16, 17
® & . + +++ + ++ + Y 34 777 28,29,31 o
Huddling 4,5 18,19,20,21
= 3

H&T*Z 2 + ++ +++ ++ w 35 8,9 58 6
Moving on three legs
#

o 4t ++ ++ + + S, W 36 1,3 74 1,2,3,4,5,6
Shivering
4. B XH1TH
Pairing behavior
FC X +++ +++ + oW g 2,3, 45 21
Pairing grooming sp 4.5
R i W,

R b _ . ree 4 W 3 8.9 60,63 14,1521
Following sp

A c "
B » P ree 4 W 39 3 45 14,1521
Contact sitting sp
NEL B} : .

il ‘ . . + + RV T) 1,2,3.8 36 14,15 21
Anus—genital sniffing sp
EME , e + LW 1.8 81 14,15 21
Solicitation sp
5 REATH
Mating behavior
Tei . +++ + ++ + + Y 42 11 88,89 21
Mounting
2 H . +++ + Y 43 11 90,91,92,93 21
Copulation
i [ICAT} "
32 2N . Y 1 25 21
Copulation call sp
S Ay [ g ;
K £ % RS e oW ys 1,3 9,19 14
Eating overflow sperm sp

& : v
e + N 46 3 41,50 14
Masturbation sp
6. BHITH
Parental behavior

G A
h;. . ++ sp, s 47 1,3 31 15
Examination
mr +++ + + + sp, s 48 1,3 44 15,19,20

Holding tail
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%7 2% 4 Continued from table 4
4R AR - PAE 4ify  PAE Code
PN ’ S s e S
h HEPE MM WG WA mam BB 0 T -
Behaviors Adult Adult Subadult Juvenile Infant Season P e 2%
male female code Posture Action Environment
i 1,3,5
PﬁZL- +++ Y 49 USR] 15
Nursing 8,12,14
I W
f”&_ s Y 50 3.47 21 16
Sucking
u,%\/n
ai , frr Y 51 347 10 16
Nipple holding
AE i 1,3,5,
52 40,53 15
Refusing to nurse e R 12 ’
I
*ﬁ% . ++ + Y 53 1,2,3,8 42,44 49 18
Kidnapping
: 1,8,9
4t + +4+ + + Y 54 T 77 42 44 14,15
Carriage 10
1,3, 4,
g 5,8,9,
Y 55 26,39 16,17
Tantrum * e 10, 12, ’ ’
13,14
7. BEITA
Agonistic behavior
1,2,3
At T 14,15, 17, 18,
) 4+ 4+ + + Y 56 4,5,7, 1,57,58,59
Displace 20,21
8,9
o 1,2,3, 1,30, 31,32, 14,15,17, 18,
+++ +++ + + Y 57
Glare threat 4.8,9 33,61 20,21
& Hb 14,15, 17, 18,
Y 58 1 1,2,54
Hitting on the ground ++ e ++ * e 20,21
5] 14,15, 17, 18
Lﬁ_ +4++ +++ ++ + Y 59 9 65,61 ? T ’
Chasing 20,21
. 14,15, 19, 20,
P Seizing ++ +++ ++ + + Y 60 1,3,8,9 44,49 51 21
" 14,15, 19, 20,
K Bite + ++ + + + Y 61 1,8,9 10,44 ,60 ,61 21
X R 14,15, 17, 18,
++ + ++ ++ Y 62 1,3 30,33
Confronting each other 20,21
Yk 14,15, 17, 18
?I _jg\_%h ++ + + + ++ Y 63 1,3,8,9 31,38,79,80 T
Soliciting support 20,21
[ 3k 1,3,4, 3,4,6,13,16, 14,15, 19, 20,
. +++ ++ ++ ++ + Y 64
Avoiding 5,8,9 20,79,80 21
46 Js 1,3, 4
gﬁ% . . ++ + + Y 65 T 13,16 14,15,18
Shrinking lip 5,8,9
" 1,2, 3,
I5E Y
. ++ ++ +++ +++ Y 66 4,8,9, 27 15,19
Howling 10
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%% % 4 Continued from table 4

i 4F A - PAE %4if% PAE Code
PN y ;e o e SE
H HEYE MR WA WO mak BW 0 -
Behaviors Adult Adult  Subadult Juvenile Infant Season % itk e
male female code Posture Action Environment
ik IR 62,63, 64,7 14,15, 19, 20
Jé']% o+ 4+ +++ ++ ++ Y 67 8,9 , 63, 64,79, 15,19, 20,
Fleeing 80 21
45 14,15, 19, 20
e i . + ++ + 4+ +++ +++ Y 68 6 20,27,33,39 T T T
Crouching 21
hL
%ﬁ%’ﬁlﬂi +++ ++ ++ + Y 69 1,3,8,9 3,4,31,79,80 14,15,19
Redirection
8. EETA
Affinitive behavior
43T 14,15, 19, 20
B . ++ +++ ++ 4+ +++ Y 70 8,9 60,79,80 15,19, 20,
Approaching 21
it 14,15, 19, 20
R i + +4 4+ + ++ ++ Y 71 8,9 63,64,79 ,80 T Ty
Following 21
4 14,15, 19, 20
”ﬂ:, + ++ + + + Y 72 8,9 62,79,80 CoT T T
Leaving 21
Ak 14,15, 19, 20
#a . + +++ ++ 4+ +++ Y 73 3 62,79,80 T T
Contact sitting 21
14,15, 19, 20
il . + + ++ ++ ++ Y 74 2,3 56 15,19, 20,
Embracing 21
?FEEIE%' . i s s . v 75 12,3, 5 14,15, 19, 20,
Allogrooming 4.5 21
UE B 1,3, 4, 14,15, 19, 20,
Y 76 60,62,79 ,80
Proximity * e o et 5.8,9 057 21
. 1,2 18, 37, 38, 39
B T ’ ’ ’ ’ 14,15, 19, 20,
Plavi + + +++ +++ ++ Y 77 4,5, 8, 40,41, 43, 44, 21
aying 9,10 46,49,53 54
i
A . ++ Y 78 3 13,17 14
Teeth chattering
=g 3,4,5,57, 81
= + + + + Y 79 1 P22 B 415,17,18
Present 84
=
A A + + Y 80 1 3,4,5,6,70 14,17,18 21
Showing a penis
[ 57, 81, 88, 91
T IRE . ++ + + + Y 81 1,8 T T T 19,20,21
Non-sexual mounting 93
]
o ++ ++ ++ Y 82 1,3,4,5 9,36,37 19
Kissing
9. BETA
Aggregation behavior
— 1,2, 3
EL%ET, . + +++ +++ +++ +++ Y 83 o 20
Mother fawn grouping 4,5,7,8
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%7 2% 4 Continued from table 4
AR A - PAE %if% PAE Code
PN ’ S s e S
T HEE M LR WOF BOR B -
Behaviors Adult Adult Subadult Juvenile Infant Season P e 2%
male female code Posture Action Environment
- Z P 1,2,3
El?‘?%"f . + 4+ + 4+ o+ + 4+ Y 84 o 21
Matrilineal grouping 4,5,7,8
PR 1,2, 3,
W 1 2R AR ‘ -t + + Y 85 15,17,18
Female grouping 4,5,7,8
e 4 1,2,3
e R . + + +++ ++ Y 86 L 14,19
Male grouping 4,5,7,8
e I 1,2,3
AR A . ++ +++ Y 87 o 19
Immature grouping 4,5,7,8
—A 1,2,3
% ik +++ + o+ + + Y 88 o 22
Single 4,5,7,8
wE 1,2,3
Cki ++ +++ ++ 4+ ++ 4+ Y 89 T 21
Mixed grouping 4,5,7,8
10. B ITH
Communication behavior
ilc) 1,2, 3, 8,9,10,11,12,
. ++ +++ ++ +++ +++ Y 90 25
Sing 8,9 13
& Wi 1,3, 6 15,19, 20, 21
%J?Z + ++ +++ +++ Y 91 o 27 Ty
Crying 8,9,10 22
FfFngn
ﬁ—ﬁ . Ll +4+ Y 92 1,3,8,9 25 15,22
Calling for fawn
=
3 gy 12,3,
Y 93 25 19,22
Calling for mother * o et 8,9 ’
L Y 7 A 1,2,3 14,15, 17, 18
i L[_m +++ ++ + + Y 94 T 26 oo
Roaring for alert 8,9 20,21,22
FE W R
Y 95 12 54,56 14,18,22
Shaking branches for alert AR * ’ T
N[y 1
i . + ++ Y 96 1,3 15 14,19,22
Smacking
0 1,2, 3, 14,15, 17, 18,
+++ +++ ++ + Y 97 30,31,32
Attention 8,9 20,21,22
1. hB1TH
Resting behavior
i B B
RN L ' . + + + Y 98 1 57,58 1,2,3,4,5,6
Standing and sinking waist
RN T
J‘Eﬁ}%ﬂﬂg%"‘ X X +++ ++ + + + Y 99 1 75,76 1,2,3,4,5,6
Standing and unfolding waist
A % 45 R R
Liﬁ{%ﬁﬁﬁi . +++ +++ ++ + + Y 100 3 67,71 1,2,3,4,5,6
Sitting and crouching
Ae 2R IR B
+++ ++ ++ ++ + Y 101 3 68,69 ,72,73 1,2,3,4,5,6

Sitting and unfolding legs
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%% % 4 Continued from table 4

AR AR - PAE %if% PAE Code
PN y - . R S
H HEYE MR WA WO mak BW 0 -
Behaviors Adult Adult Subadult Juvenile Infant Season P e 2%
male female code Posture Action Environment
o\ 2 1% 4 =N
¥ ﬁﬁéﬁ% . ++ + + + + Y 102 4 66,67,70,71 2.,3,4,5.6
Groveling and crouching
\ =X B
¥ Kﬁ_ﬂiﬁ( R +++ ++ ++ ++ + Y 103 4 68,69,72,73 1,2,3,4,5,6
Groveling and unfolding legs
LB NIEN , s,
" _ Fhb a4+ a4 e - R T YR 68,69,72 ,73 1,2.3.4,5.6
Lying and unfolding legs a
R
. +++ ++ ++ + + Y 105 3,4,5 22 El ,E2
Yawning
12. EFITAH
Locomotive behavior
2% Walking + 4+ 4+ + 4+ 4+ + 4+ Y 106 1,2,8 3.,4.,79,80 2.,3,4,5,6
A‘H,i’ﬁ‘/\k + ++ + + + W, sp 107 8 58 6
Walking on three legs
stk + ,+ + i+ Y 108 2.8 59 1.2.3.4,5.6
Walking on hindlegs
7N
. ++ ++ +4+ ++ ++ Y 109 9 63 2,3,4,5,6
Trotting
= b
K + ++ + w 110 9 58,63 6
Trotting on three legs
7% M
7F i . ++ ++ +++ +++ +++ Y 111 9 63 1,2,3,4,5,6
Galloping
Hi A7
. +++ +4+ +4+ +++ +4++ Y 112 8,9 60 1,2,3,4,5,6
Walking forward
] 47
{)\Jﬁ' . + + ++ ++ + Y 113 8,9 3,4,62,79,80 2.,3,4,5,6
Walking aside
ik
. + ++ +++ +++ ++ Y 114 8,9 64 1,2,3,4,5,6
Jumping
13. Hipb1TA
Miscellaneous behavior
Tﬁ% R . ++ Y 115 1 84 15,22
Switching tail
1 2 14,15, 18, 20,
Y 116 1,8,9 81,82,83
Raising tail e * i T T 21,22
U] 14,15, 18, 20
i " + ree 4 % 17 3 14,24 P10, 10, A
Burping 21,22
i I 14,15, 17, 18
175 + et + + Y 118 1,3 23 » T T R
Sneezes 20,21,22
4l
Ef" q:_*E' ‘ + et + Y 119 3,4 9,21 19
Sucking finger
FLIEE 14,15, 19, 20
E?k%{‘, + ++ + ++ + + Y 120 3.4 3,4,6,45 ’ o ’
Selfgrooming 21,22
PRVE v oY
A Fei 1 + i + Y 121 3.4 46 14,15,18

Self-cleaning

AT RE AR IR E S +, ++, +++ 2) T HRETT.Y 25 sp,s,a Mlw FHRKREST HF HKEMEE,

1) Frequency of behavior from low to high: + , ++ , +++ ;Y indicates all year around; sp, s, a and w indicate spring, summer, autumn and win—

ter, respectively.
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AWy vl e EOE REIR A L R R 5 A
AT HEYE B2 (Bioinformatics) JFAE i H3%E &
&, A B A AE B T IR A R AT A AR
9T AT B AR AL, AT o B 5 AT B
FESCIBE IR ML PAE 17 A4S0 28 R 4 5 T X
17 B AR P ITHAT R GG, FHRIEAT B 38
AL FEHLREFEATIAZE , DN AT S 3 v i A7 o 5%
N T REE B i, 33X R AT R R A A AR A T T
fe, WA M THEM T2 T B E S CF
&M, 2000, 2004), PAE 17 A4S K R H %k
;T WAL S A B2 R B B 09 AT o R e g, %
AR (2000) ArFEIFIC SR T BE Ay 12 Fh 2 92
TSR 134 Fid7 o, Je 45 (2008) 73 BEJfic
SETRRAE (Pseudois schaeferi) 1) 11 P # 83
s fERT 118 FiAT 2, BOCHESE (2010) 7 FEIF
1058 T VU MEAE BE  ( Cervus nippon sichuanicus) )
11 PP 83 FMiahfE K 136 FiT R, #E LR WS
o SRl T AR AT N A AR SRR AR
BRI CR , ASCHE T ik 3 Fi B 5 a4
PAE 17 R, & B[R W) Rl A2 A7 B A BEAS A ]
H ATy, Hd RIS AR AT, GnBERE
BAFTE R, KPR Kdeb B g, B
Wevk . mhd L, AH . BBARSE, BAEFEEA B
PRORRT T 3 B AR 45 AT DL AR R R A
“NeEET Ay Sk, TP AR A RE W B MR ML, R
o HERg Y R EAHARES . EOAHMRE . AR
JESFR AR, L, A LB B AEYE B AE T
AT MBI E , W T PAE 1T NS R AR G
AR YR PAE 17 k3l , SRR P FhAT
B wy b, B, A HE e SeHk (W Lk
), AEANRK AT HIEN R GRS R E S
F, ARTIEARKEIT AR AR . R
5 A R Tl ) ) LU 3243

ARG RFW, KAT IR 9178 5 5500 s
(Macaca) YR NAT BB EZ WILR Z 4,
B A —Lq7 i =Rk zh . b, W | 4R A
KRUWAHMIE . RAT IFRA K 9 A SR PR3P IX AL T K AT
INEERE, JRmEEA <%, W, £FELT
P AR IR AT 3K —20. 0°C, A T I Hb Y BRApE X
FERABEME N EAMMUERAETES L (KK,
EBRME) (FH2FEE, 1991; R FE G,
1996) , AT L, WE ITRE 8 b6 45 L ROk T

BRSAM R AR s B R R
T OKAE, DT REAR LA, DU S 4 T ™ I
12 22 MR AR UM, T il o R AR TR A T
55 A O B T A ) R R AT Sy, R R AR TR
BRSO B RILEE . LS R, R IE R T U
Edubsr, HFEEEREAMREHE . % MRELME
g, AT NI T AR EE A, I oA 4E
AR, T LARKA R f g S BER L, FLAA P TR
i AN

£ 9 1 04 2 2 TR A AT BT A7 O A A 2 T 5T
(R ERL , TAT D A 2R G 2 A U 2 AT O FERR L e i
Hidg, AR KB B 5 AKAE RITH K
F, Y5 PAE A7 R b 7 KRR G XHAEA R KK
1Rt tr R G, B A B TAEAE N R KRR Y
ol N5 AL L BAT D AR AR ST . AR ST B UCR
F PAE 47 Jy 9 W 5 28 240 9 il 1T B 2B R AT LD R
4 PAE 47 03, 9 IRAJT R AT IR A7 9 A 245
o RYPVEY AR T BE T A, R A [
DXARAp e FAB AR N RAS 23l W B9 AT D A2 25 5 1 LR
st TR

Brigf: R ORAT LR [ K G 1 AR PR A DX DA B
REbre . BAEMYRwmkA . LKA, &
L EE AR BRI ST AR A A I
ORH B, T — I B,
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