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Abstract:The behavioral data of Yunnan snub-nosed monkey Rhinopithecus bieti were collected and coded following the
“posture-act-environment ” (PAE) coding system and ecological function of behaviors in Baimaxueshan Nature Reserve from
June 2012 to March 2013. A total of 14 postures 82 acts and 143 behaviors were distinguished and the relative frequency of
each behavior in relation to gender and age were described. We found that there were some behavioral difference between Si—

chuan snub-nosed monkey and Yunnan snub-nosed monkey and these might be related to the difference of habitats.
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N Close eyes 25
(Jumping) : / Blink 26
/ Stare 27
Watch 28
A Eye ear and nose Exhale 29
Inhale 30
o Sniff 31
(Mounting) . Touch with muzzle 32
Frown 33
Face
Relaxation 34
Slapping 35
; o Rub 36
. R Press 37
(Cradling) - Hold 38
° Pull into arms 39
(Carring) : Grasp 40
Groom 41
Scratch 42
Strip 43
o Haul 44
Drag 45
1 Pinch 46
Table 1 Posture codes for Rhinopithecus bieti Push 47
Postures Code Postures Code Shake 48
Standing 1 Walking 8 Embrace 49
Rearing 2 Running 9 Limbs Standing 50
Sitting 3 Jumping 10 Hindlegs standing 51
Groveling 4 Mounting 11 Step forward 52
Lying 5 Cradling 12 Step backward 53
Crouching 6 Carring 13 Step d.iagonally >4
Hanging 7 Nipple holding 14 Runn.lng 35
Jumping 56
2 Forelegs hit 57
Table 2 Act codes for Rhinopithecus bieti A foreleg bends 58
Part Action Code Forelegs bent 59
Swing 1 A foreleg straightens 60
Extend forward 2 Forelegs straight 61
Turn left 3 A hindleg bends 62
Head and neck Tumn right 4 Hindlegs bent 63
Raise head 5 A hindleg straightens 64
Lower head 6 Hindlegs straight 65
Gnaw 7 Shiver 66
Chew 3 Plane 67
Kiss 9 Stretch 68
Lick 10 Bend 69
Bite 11 Turn left 70
Hold in mouth 12 Turn right 71
Open mouth 13 Tail raised 72
Showing teeth 14 Tail shake 73
Tongue out 15 Hind Tail down 74
Mouth Swallow 16 dauarter Defecate 75
Close mouth 17 Urinate 76
iuctl 12 Mount 77
aw
Sneeze 20 Erect 8
Bleat 21 Insert 79
Scream 2 Vellicate 80
Roar 23 Ejaculate 81
Howl 24 Withdraw 82
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(Nipple holding) : o :
(Ingestive behavior) : (
N ). N
3 ~5 min N o
o (Eliminate behavior) :
2.2 N
82 . o
« 2). (Thermo-regulatory behavior) :
31 18
2.3 N . o
20 (Pairing behavior) :
( 3). (Parental behavior) :
3 o
Table 3 Environments and their codes of behaviors for
Rhinopithecus bieti (Superior behavior) :
Environment Biotic (E1) Abiotic (E2) Codes
Atbor v 1
Shrub 2 ’
Crase 3 (Threatening behavior) :
Stone v 4 -
Bare ground v 5 N N o
Snowfield v 6 (Aggressive behavior) :
Water v 7
Ridge v 8 R
Hillside v ? (Submissive behavior) :
Valley v 10
Solar slope v B
Lunar slope v 12 A A °
Semi-solar slope y 13 (Friend behavior) :
Male v 14 °
Female v 15 (Affinitive behavior) :
Infant monkey v 16 o
Juvenile monkey v 17 (Aggregation behavior) :
Mother—child group v 18 . s
Mixed group v 1 (Communication behavior) : N
Single v 20
2.4 PAE (Resting behavior) :
143
N N N N N N N N (Locomotive behavior) :
N N N N 16 ( o
4), N N (Miscellaneous behavior) :
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4 PAE
Table 4 Ethogram and PAE coding system for the behaviors of Rhinopithecus bieti
PAE PAE Code
X Adult Adult R . . Order
Behaviors male female Juvenile Infant  Season code Posture Action Environment
Ingestive behavior
Foraging ++ + + + + + + + + 1 256 12346
Begging food + + + + + Y 2 2513 14 15 18 19 20
L . . 7810 11 12 16 37
Feeding while standing + 4+ + + 4+ + + 4+ + + Y 3 123478 40 43 46 50 12346
. . . 78 10 11 12 16 36
Feeding while walking + + + + + + + + + + Y 4 8 38 40 43 45 46 2346
78 10 11 12 16 36
Y 5 1 134
Feeding while kneeling down * * r o 40 43 45 46
78 10 11 12 16 38
Feeding while rearing forelegs * Y 6 8 40 44 45 51 1236
. 78 10 11 12 16 36
Feeding while sitting e e eroe Y ! 4 38 40 43 44 45 46 123456
78 10 11 12 16 40
Y 2 12
Feeding while hanging * A o 8 44 45
. 78 10 11 12 16 36
Eating root + + + Y 9 3 43 44 45 50 51 36
78 10 11 12 16 36
W 10 7 123
Eating young stem M r r 44 45 50 51
. 78 10 11 12 16 36
Eating leaf + + + + + + + + + + + Y 11 1234 44 45 50 51 12
78 10 11 12 16 36
/ 12 1234 12
Eating grass-blade * * * W 44 45 50 51
. i . 78 10 11 12 16 36
Eating flower + + + + + + + + + + Sp S A 13 12347 44 45 50 51 123
Gnawing bark + + + W 14 12347 7810111216 12
78 10 11 12 16 36
. o + 4+ + + 4+ + o+ + + + S A 15 1234 37 38 43 45 46 49 1236
Eating fruit or seed
50 57
- S 78 10 11 12 16 44
Eating bud + + + + + + + + + + + W Sp 16 12347 45 50 51 1236
Eating fungus ++ + + + + + + + S 17 123 78 10 11 12 16 1
L. 8§ 10 11 12 16
Eating insect + + + Y 18 12347 3 46 1234
Sucking + + + + Y 19 1234 912 16 18 15 18 20
Chewing ++ + + + + + + + + + + Y 20 123 8 56 57 58 123456
Drinking + + + + + + + Y 21 234 2 14 16 7
Eating soil + + Y 22 123458 1316 31 40 569101112 13
10 13 16 36 37 38 40
i v / 3 3
Eating snow + + + W 2 134 58 59 6
Eliminate behavior
3
Defecating while walking + + + + + + + + Y 24 123468 75 4568910
_— . . + 4+ + + + + + o+ + + 4+ + Y 25 123468 75 13456
Defecating while standing
Defecating while groveling 2 8 s b4
Defecating while sitting + + + + + + + + + Y 27 1 75 1246
. . . + + + + Y 28 4 75 14 15 18 19
Defecating while stringency
- . . + 4+ + + 4+ + + + + + + + Y 29 3 76 123456
Urinating while standing
- - + + + + + + + o+ + ++ + Y 30 134689 76 1246
Urinating while sitting
Urinating while stringency 31 1 76 14 15 18 19
Thermo-regulatory behavior
Resting on branch + + + + + + + + + + + + 32 36 25 26 27 1
. + 4+ + + 4+ + + 4+ + 4+ + Y 33 1345 25 26 27 23456
Resting under tree
. ++ + + + + ++ + ++ + S 34 1345 25 26 27 456
Resting next root
. + 4+ + + + + + + + + + S W 35 1345 25 26 27 4
Resting on stone
+ + + + + + + S 36 1345 25 26 27 45
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4
PAE PAE Code
. Adult Adult . . Order
Behaviors male female Juvenile Infant Season code Posture Action Environment
Huddling + 4+ + + 4+ + + 4+ + Y 37 1345 25 26 27 14 15 16 17 18 19
Shivering + + + Y 38 345 66 123456
4. Pairing behavior
.. . + 4+ + + 4+ + + + + Y 39 13 41 21
Pairing grooming
Following + + + + + + + + + + + Y 40 12345 5255 14 15 19
Contact sitting + + + + + + + + + + Y 41 12345 41 14 15 19
Anus-genital sniffing 42 89 31 14 15 19
3 3
Kissing back + + + + + Y 43 3 27 4112 1315 3235 14 15 19
Solicitation + + + + + 44 1238 72 14 15 19
S. Mating behavior
Mounting + + + Y 45 18 77 78 19
Copulation + 4+ + ++ + Y 46 411 12 79 80 81 82 19
Disturbing + 4+ Y 47 11 23 28 33 41 55 56 19
Copulation call 48 11 21 19
. + + Y 49 9 10 10 16 14
Eating overflow sperm
Masturbation + + Y 50 11 38 14
6. Parental behavior
Examination + + + + Sp S 51 13 28 15
Holding tail + + + + Sp S 52 13 40 15
. . 1358
Nursing + + + Y 53 12 14 39 15
Sucking + + + 4+ + Y 54 347 18 31 16
Nipple holding + + + 4+ + Y 55 347 11 16
Refusing to nurse + + Y 56 13512 3747 15
Embracing + + + + + + Y 57 1238 39 49 15 18
Kidnapping + + 4+ + Sp 58 1238 39 40 44 18
Kissing + + Sp 59 12 9 15
Carriage + + 4+ + + Y 60 18910 3940 14 15
134589
m 3
Tantrum + + + + Y 61 10 12 13 14 22 2 16 17
Allomother behavior + + + 4+ Sp 62 12 14 39 41 49 15
Superior behavior
Opening mouth + + + Y 63 12589 13 14
Displaying + 4+ + + Y 64 9 lO 23 24 33 48 55 56 1214
Supplementing + 4+ + Y 65 15 27 ‘8‘; 1 50 51 14 15 17 18 19
Robbing food + + + 4+ Y 66 12389104045 56 12314
Threatening behavior
Staring + 4+ + + + + o+ Y 67 123489 127 2853 14 15 17 18 19
Staring each other + 4+ Y 68 123489 127 2853 14 15 17 18 19
Hitting on the ground + + Y 69 1 1 23544 14 15 17 18 19
Staring and vocalizing wawa ++ + Y 70 1 1223 448 9 121 2327 28 51 14 15 17 18 19
Howling + + + Y 71 3 9310 24 15
Striding toward + 4+ + + Y 72 8 228 52 14
Aggressive behavior
Driving away + + + + Y 73 1 13 27 18
Lunging Y 74 19 52755 14
Chasing + + + + + + + Y 75 9 53 57 14 15 17
Dashing + + + + + + Y 76 9 55 14
Grasping and hitting + + + + + + Y 77 1389 40 44 45 14 15 18 19
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(D)
PAE PAE Code
Behaviors 11\1311;(“ fé::;ll:‘ Juvenile Infant Season ?:(Jlir Posture Action Environment
Wrestling + 4+ 78 138 40 45 14 15 18 19
Biting + 4+ + + + + Y 79 189 11 22 40 52 53 14 15 18 19
10. Submissive behavior
Avoiding + + + + + + + + Y 80 134589 3461417 7071 14 15 18 19
Surrendering ++ + + + + + + + Y 81 34 34 61 69 74 14 15 17
Retreating ++ + + + + + + Y 82 18 28 50 53 70 71 14 15 18 19
Crouching ++ + ++ + + 4+ Y 83 6 17 24 14 15 18 19
Fleeing + + + + + + + + Y 84 89 54 55 56 70 71 14 15 18 19
11. Friend behavior
Waiting + 4+ + o+ Y 85 1238 228505173 14 15
Opposite sitting + 4+ + + + + Y 86 3 6 14 15
Backrest ++ + + 4+ + + 4+ + Y 87 3 6 14 15
Holding hand + 4+ + o+ Y 88 134589 44 14 15 18 19
Light patting + + + + + + + + + Y 89 135 35 14 15
Supporting + + + + + ++ + + Y 90 1389 28 33 70 71 14 15 17 18 19
Sighting exchange + + + + + + + + Y 91 1234 25 26 27 28 14 15 18 19
Playing + 4+ + 4+ Y 92 1839413 ii 23 431; 3738 40 42 14 15 18 19
12. Affinitive behavior
Approaching + + + + + + + + + + + Y 93 89 52 70 71 14 15 18 19
Following + + + + 4+ + 4+ + Y 94 89 55 56 70 71 14 15 18 19
Leaving + + + + + + + + + + + + Y 95 89 54 70 71 14 15 18 19
Contact sitting + + + + + + + + + Y 96 3 54 70 71 14 15 18 19
Embracing + 4+ + + + + + + + + Y 97 23 49 14 15 18 19
Huddling + + ++ + + 4+ + Y 98 23 49 51 14 15 18 19
Holding lumbar + 4+ + + Y 99 23 49 67 68 14 15 18 19
Caress + 4+ Y 100 1345 35 37 14 15 18 19
Allogrooming + + + + + + + + + Y 101 12345 41 14 15 18 19
Proximity + + 4+ + 4+ + + Y 102 134589 52547071 14 15 18 19
Teeth chattering + 4+ Y 103 3 13 17 14
Hip present + 4+ + + Y 104 1 345507273 14 15 17
Showing a penis + + + + + + Y 105 1 345662 14 17 19
Non-sexual mounting + + 4+ Y 106 18 50 72 77 80 82 18 19
Kissing + 4+ + + + Y 107 1345 9103132 19
13. Aggregation behavior
Matrilineal grouping + + + + + + + + + + + + Y 108 1234578 21
Single + 109 1234578 20
Female grouping + + + + + Y 110 1234578 15 17 18
Male grouping + 4+ + + 4+ 111 1234578 14 19
Immature grouping + + + Y 112 1234578 19
14. Communication behavior
Crying + + 4+ Y 113 1368910 24 15 18 19 20
Calling for fawn + 4+ + Sp S A 114 1389 21 15 20
Calling for mother +++ SpS 115 12389 21 19 20
Roaring for alert + 4+ + + 4+ Y 116 12389 23 14 15 17 18 19 20
Shaking branches for alert — + + + Y 117 12 48 49 14 20
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()
PAE PAE Code
. Adult Adult . . Order
Behaviors male female Juvenile Infant Season code Posture Action Environment
Smacking + + + + Y 118 13 15 14 20
Attention + + + + + + + + + + Y 119 12389 2728 14 15 17 18 19 20
15. Resting behavior
Standing and sinking waist 120 ! 0 123456
Standing and unfolding waist 121 ! 67 68 123456
- . ++ + ++ + ++ + ++ + Y 122 3 59 63 123456
Sitting and crouching
- . + 4+ + + + + + + + + Y 123 3 60 61 64 65 123456
Sitting and unfolding legs
. . . + + + + + + + + + Y 124 4 58 59 62 63 23456
(’TOVC]]ng ‘olTld (‘,rou(thlng
Groveling and unfolding legs + 4 + P + Y 125 4 60 61 64 65 123456
Lying and unfolding legs + + + + + + + Y 126 5 60 61 64 65 123456
Yawning + + + + + + + + + + + + Y 127 345 19 El E2
16. Locomotive behavior
Walking + + + + + + + + + Y 128 1238 347071 23456
Walking on three legs + Sp 129 8 57 6
Walking on hindlegs + Y 130 28 50 123456
Trotting + + + + + + + 4+ + + 4+ + Y 131 9 55 23456
Trotting on three legs + Sp 132 9 55 6
Galloping + + + + + + + + Y 133 9 52 123456
Walking forward + + + + + + + 4+ + Y 134 89 52 123456
Walking aside + + + Y 135 89 34547071 23456
Jumping + + + + + + + + + + + + Y 136 89 56 123456
17. Miscellaneous behavior
Switching tail + + + + Y 137 1 73 15 22
Raising tail + + + + Y 138 189 72 14 15 18 19 20
Burping + + + + + + + + Y 139 3 13 24 14 15 18 21 22
Sneezes + + ++ + + + + 4+ + + 140 13 20 14 15 18 20 19 20
Sucking finger + + + + Y 141 34 10 18 19
Self-grooming + + + + + + + + Y 142 34 346 41 14 15 18 19 20
Self-cleaning + + + + + + + + + Y 143 34 42 14 15
1) T+ o+ 4+ +++32)Y Sp S A W N .
Note: 1) Frequency of behavior from low to high: + + + + + +; 2) Y indicates all year around; Sp S A and W indicate spring summer autumn and winter
respectively
(1990 2000) « (2002)
. (2005) . (2006)
Rhinopithecus roxellana o
PAE . PAE
(2000) 12 .92
134 (2008)
Pseudois schaeferi 11 .83
118 (2010) 11
Cervusnippon sichuanicus 11 .83 :
136 (2011) (ny« 7
14 .93 121 . ( 2000)
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