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Abstract: Three key elements of behaviors for Tibetan antelope Pantholops hodgsonii posture

act and environment ( PAE) were recorded in the Kekexili area of Sanjiangyuan National Park
and Chang Tang National Nature Reserve from 2017 to 2019. Using the recorded behaviors we
established a PAE coding system for Tibetan antelope including 12 postures 79 acts 10 envi-
ronmental categories and 89 behaviors. According to the behavioral functions those behaviors
were divided into 13 categories: ingestion elimination thermo-regulation rutting and estrus

mating parturition parental behaviors conflict communication aggregation resting locomo—
tion and miscellaneous. Behaviors varied across season sex and age. For example Tibetan an—
telope used different behaviors to regulate body temperature and to obtain food and water in differ—
ent seasons. There were differences in foraging and mating behaviors among male Tibetan antelope
with different ages. The occurrence of Tibetan antelope behavior was closely related to their in-
habiting environment and physiological condition. In previous studies the classification of beha—
viors was largely dependent on body posture with the potential differences between the function of
acts in the same posture being overlooked. The PAE coding system established here could elimi—
nate such uncertainties and provide a robust framework for effectively studying behaviors of Tibet—
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an antelope by accurately recording behavioral functions and conducting long-term population mo—
nitoring.

Key words: Tibetan antelope; ethogram; PAE coding system; Sanjiangyuan National Park;
Chang Tang National Nature Reserve.
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L3 Table 1 Posture codes for Tibetan antelope
Posture Codes Definition
30% ( 1 Supporting the body
Standing on all four legs with either straight or bent legs
2008) °© 2 Supporting the body on
. . Rearing hindlegs  with forelegs raised off the ground
3 Resting vertically on the ground
N 3 Sitting with the abdomen
4 Resting on the ground with the
Lying side of the body
( ) 5 Moving forward with
12 Waling all four legs keeping one or more hoof in contact with
the ground
( <1.0 ) N ( 1.5~2.5 ) N 6 Moving forward
( >2.5 ( <1.0 ) Running quickly sometimes with all four hooves off the ground
7
( 1.0 ) ( 2003; Jumping Pushing off the ground with forelegs or hindlegs
2005 2020) and propelling upwards
1 (o]
8 Butting other individuals
<1 <10 ¢m Buiting with horns or heads
° 9 Male placing
Mounting front legs on a females’ back
$1.5~2.5 30~40 c¢cm 10 Moving forward through water with all
Swimming four legs
: 11 Keepinig, hind-
>50 cm Kneeling legs upright on straight whilst bending forelegs ~touch—
ing the ground with both knees
A 12 Females breastfeeding calves

Nursing
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Table 2 Act codes for Tibetan antelope Table 3 Environment codes for Tibetan antelope
Acts Codes|| Acts Codes Environment Biotic Codes
Head and neck Limbs (E1) A(lzgglc
Head shaking 1 Stand 40 Grassland v 1
Goring 2 Step 41 Water body vV 2
Head up 3 Step forward 42 Snowfield Vi 3
Extend forward 4 Goose step 43 Males Vi 4
Turing left 5 Step back 44 Females Vi 5
Turning right 6 Step diagonal 45 Sub-adult N 6
Turning back 7 Running 46 Calves v/ 7
Swagging 8 Jumping 47 Female and calves 4 8
Rubbing horns 9 Forelegs straight 48 Mixed group v/ 9
Head backward 10 A foreleg bend 49 Solitary animal Vi 10
Lower head 11 Hindlegs straight 50
Mouth Forelegs bend 51
Gnaw 12 Hindleg( s) bend 52 N N N N N N 10
Pull 13 legs bend 53
Chew 14 Forelegs kick 54 X X X
Lick 15 Paw 55 4
Bite 16 Scratch 56 °
Open mouth 17 Support 57
18 58
Show teeth Stand with forelegs apart N N
19 59
Stick out tongue Stand with hindlegs apart N N N
Gape 20 Hindquarter N N 7
Gnash 21 Back straight 60
Swallow 22 Stretch 61 ’
Close mouth 23 Bend 62 N 3 ( 3) °
Suck 24 Turn left 63 89
Rubbing mouth 25 Turn right 64 . . . . . .
Roar 26 Tail raised 65
Bleat 27 Tail swapped 66 N N N N N N 13
Flehmen 28 Tail flapped 67 N
Ear eye and nose Tail down 68 PAE ( 4) R
Close eyes 29 Shiver 69
Watch 30 Defecate 70 3
Ears turn forward 31 Urinate 71
Ears turn back 32 Thrust 72
Ears turn to aside 33 Insert 73
Nose-wing open 34 Genital region swollen 74
Expire 35 Birth 75 (
Inspire 36 Placental expulsion 76 2007; 2020)
Sniff 37 Erect 77 .
Touch with muzzle 38 Ejaculate 78 ( Lian et al. 2007) A
Spurting with nose 39 Abdominal contraction 79 ( Luo et al. 2018) °

79 ( 2).
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Table 4 PAE codes systems for the behaviors of Tibetan antelope
Male Female PAE PAE code
Behaviors Period code P A E
Adult  Sub-  calves Adult  Calves
adult
Ingestive behavior
Searching ++ ++ ++ ++ ++ Y 1 5 4 13
Feeding while standing ++ ++ ++ ++ ++ Y 2 1 12 13 14 16 13
Feeding while pawing + + + + + Y 3 1 12 13 14 16 55 13
Feeding while walking ++ ++ ++ ++ ++ Y 4 5 12 13 14 16 13
Feeding while sitting + + + + + Y 5 3 12 13 14 16 13
Chewing ++ ++ ++ ++ ++ Y 6 13 14 30 13
Ruminating while standing + + + + + Y 7 1 14 21 13
Ruminating while sitting + + + + + Y 8 3 14 21 30 13
Drinking + + + + + cl nb 9 1 24 123
Gnawing ice + + + + + r nb 10 1 12 123
Chewing ice + + + + + r nb 11 1 14 123
Licking ice + + + + + r nb 12 1 15 123
Bunting breast + + cl 13 111 224 13
Sucking breast + + cl 14 111 24 51 58 1
Elimination behavior
Defecating while standing + + + + + Y 15 1 50 52 70 13
Defecating while walking + + + + + Y 16 5 70 13
Urinating while standing + + + + + Y 17 1 71 13
Urinating while walking + + + + + Y 18 5 71 13
Thermo-regulation behavior
Standing in groups + + + + + Y 19 1 30 13
Sitting in groups + + + + + Y 20 1 29 13
Shivering thermogenesis + + + + + r nb 21 1 69 13
Standing in water + + + cl 22 1 30 13
Rutting and estrous behavior
Rubbing horns on ground + T 23 1 9 13
Rubbing mouth on ground + r 24 1 25 13
Anus-genital sniffing + + + r 25 5 37 13
Urine sniffing + + r 26 1 37 13
Close to female + + r 27 1 3 13
Pushing + r 28 5 3 13
Touching by foreleg + + r 29 15 54 13
Herding + + T 30 56 4 13
Chasing + + r 31 56 43 13
Roaring + r 32 1 418 26 13
Oestrus in female + r 33 15 74 13
Female escape + r 34 56 68 13
Tail raised + r 35 1 65 13
Flehmen + + r 36 1 28
Mating behavior
Mounting + r 37 9 72 13
Mating + r 38 9 72 73 771 78 13
Ready to mount + T 39 1 30 77 13
Parturition behavior
Prepare for birth + cl 40 1345 79 |
Giving birth + cl 41 13 59 7579 1
Placental expulsion + cl 42 1 76 79 1
Licking calve + cl 43 11312 15 |
Licking anus + cl 44 3 15 1
Parental behavior
Licking coat + cl 45 1 15 18
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4
Table 4 Continued
Male Female PAE PAE code
Behaviors Period  code P A E
Adult Sub-  calves Adult  Calves
adult
Nursing + cl 46 12 30 18
Protecting calve + cl 47 156 30 18
Butting calve + cl 48 510 2 18
Refusing calve + cl 49 1512 41 47 18
Conflict behavior
Threatening + r 50 1 39 55 13
Paralled walking + T 51 1 30 13
Driving + T 52 6 2 13
Butting with horns + T 53 128 244 45 13
Sprinting + r 54 68 211 13
Fleeing + + T 55 6 63 64 13
Communication behavior
Calling for mother + + cl 56 15 27 18
Female calling + cl 57 15 27 1
Warning with running + Y 58 67 30 13
Warning by wagging + + Y 59 1 30 65 13
Aggregation behavior
Mother-baby grouping + + + Y 60 P 10 8
Mixed grouping + + + + Y 61 P 9
Male grouping + + + Y 62 P 46717
Female grouping + Y 63 P 5
Solitary animal + + + + Y 64 P 4567
Attention + + + + Y 65 13512 5671430313233 13
Vigilance + + + + + Y 66 134 56 14 30 31 32 33 123
Resting behavior
Sitting + + + + + Y 67 3 23 29 53 13
Lying + + + + + Y 68 4 22 29 48 49 50 13
Yawning + + + + + Y 69 13 17 20 13
Napping while standing + + + + + Y 70 1 23 29 13
Puppet resting behavior + + + Y 71 1 11 23 13
Locomotive behavior
Walking + + + ++ ++ Y 72 5 42 13
Trotting + + + + + Y 73 6 46 13
Galloping + + + + + Y 74 6 46 47 13
Halt + Y 75 1 11 30 123
Run-up + Y 76 5 41 42 123
Jumping + + + + + Y 71 7 47 62 123
Alert jumping + + + + + Y 78 7 45 47 13
Swimming + + + + + cl 79 10 42 3
Miscellaneous behavior
Stick out tongue + + Y 80 1 19 13
Imitating + r 81 7 57 60 13
Playing + + + + Y 82 58 42 13
Scratching with horns + + + Y 83 1 910 13
Scratching with mouth + + + + + Y 84 13 10 15 13
Scratching with hindleg + + + + + Y 85 13 4561052 13
Tail swapping ++ ++ + ++ + Y 86 1 41 66 67 1
Standing stretch + + + + + Y 87 1 60 61 13
Standing, comfort t + + + + Y 88 1 1.69 13
Running comfort + + + + + Y 89 67 8 69 13
T4+ + : Y clarvnb N N o

Notes: ++ indicates high frequency of the behavior + indicates low frequency; Y indicates that the behavior occurs throughout the year and ¢l r and
nb indicate the childbirth and lactation season the rutting season and the non-breeding season respectively.
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