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P R L AR R IR M A T
% KRS A HhEE

O S A2 fGsh P 5 E S SR, [T R, Bk 541006) (2 7 PUIRE K4kl Be, HEAK 541006)
(3 S22 VU35 0 ARG A SR XA B L, JEM 532400)

WE: RREGDYEHBIT RV T WIS L AT 2R L. 20124F 9 A £ 201348 7, RABRA 4
TBURE B ) T 55 b [ 58 2 1 R ARAP X N — BE BB (Macaca assamensis) FIZS3AT R AT ISR, LR RELSHAT T Y
TR H BB . ZEREW, BRI RAATE R E LR, WS EMCY YRATE 45.3% + 7. 6%). Bk
BR (28. 8% + 4. 8%), #EN€ (23.9% + 6.2%), VUEFFHM (1. 2% + 0. 7%). F55F (0. 9% = 0. 6%). I3Hr &L, REHESEHE
FEE R IUR A W R 5 ST RS SR S R ) iy TR S = 227 BRI AR A R Sk
ZEWTETRELERSN . FEHRE L, RERTE T 2P0 B (12: 00—19: 00) 2 H. 4B BE (06: 00—11: 59) B AT
B RERAT RS AR A B EER, NEEHR A 91.7% + 4. 1%), Sir-HiEEM (4. 2% + 3.3%), &
W (1.9% + 1. 6%). VUIEISST (1.4% + 1. 8%). 4 (0. 8% +0.5%), BEMAET . BHE . PREIXS LA F) FHAH %R
Ao 4 —F, FIH TN LA AL (87.3% + 6. 1%) FI T —Ti BT (7. 9% +5.5%); BN 8%
ML (95.6% + 2.8%) AN (3. 1% + 2.2%); KB EFAY EELRE R4 (97. 1% + 1. 4%) MY JE 5537 (2. 2% +
L 1%), REMRERAT . B . IRERXHEE MR MR A BEMEEES . EHRE L, RETEsiiggm e
BRI D E 25, BHIRERIAE EA B (06: 00—11: 59) 5 Al & A3 R W] 7 T F 2 Bt (12: 00—
19: 00), ULAl, REMEMEIATT N Z B WAL LA EM o A SCor N A T (5 SR80 iRy T (3 o), K T
BB R AT R S o B 0 TR A 2 M A A S T 1) Bl AR AR T 5 Wi RE AR X S T R Y
WEHER, B R IE R AT 0 T RE R X T B 2 AR TR AR 25 B 1 Bl A8 AR Al Ry (g 45 28
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Positional behavior of Assam macaque (Macaca assamensis) living in the

limestone forest of southwest Guangxi, China
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Abstract: Positional behavior studies have vital importance for understanding the adaptation mechanism of primates to
their habitat. To explore seasonal and daily variations of Assam macaques (Macaca assamensis) positional behavior and
the influence of food composition and ecological factors on this type of behavior, we collected positional behavioral data
via instantaneous scan sampling method from September 2012 to August 2013 at Guangxi Nonggang National Nature Re-
serve, located in southwest China. The quadrupedal walking (45. 3% + 7. 6%) was observed as the most frequently used
locomotion mode, followed by leaping (28. 8% + 4. 8%), climbing (23. 9% + 6.2%), quadrupedal running (1.2% =+
0. 7%) and bridging (0. 9% + 0. 6%), with a significant difference. Locomotion modes varied significantly between sea-
sons. Assam macaques used bridging more frequently in fruit-rich season but used climbing less during the fruit-lean sea-

son. However, the other modes of locomotion did not significantly vary in the different seasons. Assam macaques were
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documented to climb more often in the afternoon than during the morning period. There were also significant variations
in the macaques’ postures. Specifically, sitting (91. 7% * 4. 1%) was the dominant posture, followed by standing-fore-
limb suspending (4. 2% =+ 3. 3%), suspending (1. 9% + 1. 6%), quadrupedal standing (1. 4% =+ 1. 8%), and lying (0. 8% +
0. 5%). In addition, we observed a variety of significant different postures during different activities. For instance, sit-
ting (87.3% + 6. 1%) and standing-forelimb suspending (7. 9% + 5. 5%) was the dominant postural modes for feeding,
sitting (95. 6% + 2. 8%) and lying (3. 1% + 2. 2%) was the dominant postural mode during the grooming behavior; and
sitting (97. 1% + 1. 4%) and quadrupedal standing (2. 2% =+ 1. 1%) was the dominant postural modes observed during the
resting periods. There was no significant seasonal variation in observations related to the different postures of this group
of macaques. Lying and suspending posture were more frequently used in the morning (06: 00—11: 59) than during the
afternoon (12: 00-19: 00). Nevertheless, diet and ecological factors were important parameters that affected the position-
al behavior of macaques. We established both model I (including fruits) and model II (including immature leaves) to test
the effects of diet composition on the positional behavior of Assam macaques. These results provided evidence of the ef-
fects of diet and ecological factors on the positional behavior of Assam macaques. This study highlights the necessity to

increase the knowledge of behavioral ecology and to understand the influence of ecological factors on the survival of As-

sam macaque in the limestone forest.

Key words: Assam macaque (Macaca assamensis); Positional behavior; Seasonal variation; Daily variation

447k (Positional behavior) J& B 4= sh ) A i
IR E FRBETE AT M (BRI, 2004), 2394
17 0 B Wi iy A g B 25 L AT S FRR B AL YOG R
(Workman and Schmitt, 2012), 7EWiFL ¥, R
KB W ) L AT R Z M T 5 (Fleagle, 2013),
PRI T e 8 25 - b 345 1V 52 2% Y #1458 (Meekonnen et al. |
2018), flhn, RAKE i B A e EBE U Y A7 BE
- #3) (Huang and Li, 2005), i i BkER S MAS 4 22
(M A B (Chatani, 2003). 7 A B 0L H AT
FAALAZ B H B IE A 4S54 (Granatosky, 2018), 4=
PRARTE (Zhu et al. , 2015) VA S MK % F (Dunham,
2015) A sZ IR, 57 B4 B Hb 2544 (Workman and
Schmitt, 2012) . EHYIG IR A9 25 (A1 53 A A% Jag S H 21T
ZZ4K (Chen et al. , 2020) FIIRJE (Li et al. , 2020a) 4
AR 2R A2

REEMAMEKN (Druelle et al. , 2016), Bk
£ J& (Fleagle, 2013), &1 (Chatani, 2003) J& Jt %
Yicsne I E B R, RIAE N RBL /N Fh
2 Bk BR B 55 %5 (Cartmill and Milton, 1977; Fleagle,
2013). U B MM (Alouatta caraya) W) T /D AEA™
A& e B A A A T B 2 b Bk K (Prates and Bicca-
Marques, 2008), ItAl, FE[H] %K (Intermembral In-
dex, IMI) J& FI 5 )5 B LB, o2& 2 Wi iz
BhHE T A 5UF8 bR (Fleagle, 2013)., BEERAE 1158 Y
R R B, 75 0 i 1 R A (]
FECEE, TWREITERRKIEEEA &R/ IR
[i] 2 %% (Chatani, 2003; Huang and Li, 2005; Fleagle,

2013), BRAEATRBRERFHE 2@ /EH, 3% T8k
SR 1) B A9 2 B L B A 2 0 9 2 B B K (Chatani,
2003; Fleagle, 2013), il 41 22 - 4% (Trachypithecus
francoisi) 75 % 3l i 5 22 Hb >R FH Bk BR 2 #5 (Huang
and Li, 2005),

1) TR B 245 AR Ak R S8, kb 25 ) 2 5 e B
W EEFIT M 0 BN K (Youlatos, 1998; Huang and
Li, 2005). 7 HAARET, REKESNWRIEY TR
Sy AR R o th BRI AR 4L, R B EcE
0 1 220 PR 8 (Tsuji et al., 2013; Hender-
shott e al. , 2017)o A R4 £ 9 BE U 1 25 AR 4k
REEGY) ] HE 2 R BOL F B R mE (9K 5 5
2012; Bezanson, 2017). 1] 41 5 i 4% 7 £ 1) it = (1)
7 B M SR R i 37 A, MERY
5 1Y) T 2= TS Hb R AR 7 RS (Chen et al.
2020). A7 5 Hh 25+ 22 7 AT g o fil A 3 A [A]— 25 A
AT R WL HIT R =4 25 5% (Workman and
Schmitt, 2012), BIATFETRAFE . BAKRH) T
AL, SR A AR B ] F% 3l B SR FH kR
# (Chen et al. , 2020); T EAELBE M 0L . T ARE D
(R A L X, A (T delacouri) £ ER
AU FTETEM A L F 8) (Workman and Schmitt,
2012).

PRI FE A AT Bl 4 AT O R R AL A R
FE M (Aujard et al. , 2006; Hanya et al. , 2007; Li
et al. ,2020a), 5 il 2149 38 2k 1A Y I8 B2 (PR T B
A (Li et al. , 2020a); = ARG 3R B (Ges-
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tich ezal. , 2014), MERLENSRIEE T IHFEKRNLZ
) fiE Bt (Gestich et al. , 2014), 5] i 75 FE¥ 27,
H 2 (Macaca fuscata) 81t H G . SERY AL %
T AR, b ALK (Hanya er al. |, 2007;
Gestich ez al. , 2014), T 1K i 34 in 5 1) 35 B AN A
(Lemur catta) % 6 45 122 357 1k B UK (Kelley
etal. ,2016), TEEIRZET, HEEREM (Cebus ca-
pucinus) 18 1 5 Sk AP EMEEA (Campos and Fedi-
gan, 2009),

REME (Macaca assamensis) & [E 58 11 9 5 R
A S . FEPE VG, AR B ATV
PE R A1 L AR AR (Wada et al. , 2010), © A iF
FEXF BB 1 2 AT Ry AT W2 R (Huang er al. |
2015b). #&TM, ZETARfL. HETBAE L . S
AR 25 B 7 XoF AR A S 34 A7 Ry 1) 52 Wil 3 A TR A BIE
G, X LR R XS RE A 1) S FAT Sy 5 v AN B
BT 3 W Re M L AT i = A8k . H B
b, AES5EYHANR. EENFHCR, LUT#
A7 LA 55 I RE A TE AN [R] 2 R U 3 A A
e

1 R I *

HIF 5 1 s 58 X 5
ABETE AL TP 5 R E K P H AR X
(At 4 22°13'56" ~ 22°33'19" , 7R 4 106°4628" ~
107°4'19"), AR DX h AR 8 B A I M S A i, 2 i
T g S0 R M, ol WP 3 5 EE £ 300 ~ 700 m
O7PEAMIT, 1993), FRAP X R T FAs 2= KUk
PR FEN, iR s R X Z AR AT I
W #ii (Diospyros siderophylla). 5% "5 W (Streblus
indicus). | VA4EIR (Vitex kwangsiensis), WA (Ex-
centrodendron tonkinense). %W ¥5 (Ficus hispida) .
5 ¥ (Diospyros eriantha). % 1 "B (Pterosper-
mum heterophyllum) . i (Maclura tricuspidata) . 4
1 K (Cleistanthus sumatranus). & A& 24
(Cleistanthus petelotii) (Huang et al. , 2015a),

WEoE I (] PR 4 X B R 32 1 055 mm, H P
YRR 6. 1°C, X d i Ul 31, 3°C
(Huang et al. , 2015a), 5501, WA 14 A4
T, 462 HSAE R . 6 HOSAEMEMR: . 6 HR AL
k. BEEIE I, RIS 2 HOB R, RN =
16 2o DRIV ISR & v BEA B R K Esh ¥, xf

1.1

AT R R R (BT, 2002).
1.2 hik

ABEFE T 2012 4F 9 7 5 2013 4 8 H X Mk #F if
717 121 dAT RES . FESEHOMEEH , ML K
SETF IR, E BN IE IR AR T b G Tk 5 )
TEARTEREBMES H , Y H 25— UGB 2 BE AR IT 46
WEE, TEREME T 2% I8 [A] K T 30 min 8% #F AR 15
M TCTE A TSI 25 5 . R T R B 9 4 BURE 75 (In-
stantaneous scan sampling) (Altmann, 1974) X} A€ #x
PEATAT R EURE , B LA 15 minfER 1SRG,
FEFCI Y 5 min 58 BT A AR B BRI IORE . Ry
T B KT SeAS R B AE R 4, e F R R m]
REZ MLIC SRR BT R, IF BRI E
AT LA 1R BURERT, 0 s AR Y 32 %2
W, EAERE . B, e, MBS, MU
X ECERT, 2SR BB B E YR I RERA .
FLARIURE 5 72 W Huang % (2015) 1 Li 5§ (2020b).
T30 (R 6T REAE R A T35 3 239 W14, ARG LT
FICFE 16 639 7% .

BRI RAAHE 211 (Locomotor mode) Fil
YA (Posture), M Hunt 25 (1996) X} 5% 355 =X il
B E S, BB . BRiR . 4
€. 1O S AN Y AT, AR Ak i
VU R Sk N7 Ll ST - T R R R . B e X
L1,

1.3 Bl Xgiitirbr

DI TF AL B8 72 AN (] 12 4 3 A6 1y BB Bt ] oy A
R B[R] B LA 2R B 2R, B AT A Y
(] FsF S0 s A AR O i W A S FNER A, (B 45
mf oA RSE . AR B Y. BRI
75 UL Hanya #1 Bernard (2012)., & FH Shannon-Wie-
ner FEECR TR BEWF R 20, AT .

H = iPilnPi

Hor B %7K Shannon-Wiener J8 8, P &/R56 iFh &
RN I = 7/ R = E A s SEE i V@ =R N
T8 1 W SCRR (Huang et al. |, 2015a; 85 5255,
2016).

RAr AT E YRR A e B, BEECRERCR B
120 Fp EE G YRR SET Y IEI . R
FEEHC10BR, JFPRiC s ao R, 33t 200 £ .
g RS IF A0 SRR R Y i | A R R S A
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Table 1  Definitions of locomotor mode and posture of Assam macaque

BTN

Positional behavior

HIATT A E X Definition

B g

Locomotor mode

B (T B PR T 9, S S0 T B 10 S0, P PR A i s 14 S0 I /0o M 1 )y B AR 25 3o [T B
Mode for crossing small gaps that the hindlimbs grasp the initial support securely and cautiously pull the body

An interstitial crossing movement in which the hindlimbs are used as propulsors. Flexing the hindlimbs and

FERF

Bridging through the gap while the forelimbs hold the front support

Bk Jr T AR A 1% 125 ) ) s 23l 25 i ) TR 75 P (R 3 i S D
Leaping back, and forcefully extending with the help of forelimbs

£ 6T B s BEU BRI BRI B m) el R A Sl

Climbing Moving upward or downward a vertical or steeply inclined substrate

U fe 7 VAAS GBS HLI ) 20 25 DR RS B, A — BERT R 1 e R AT

Quadrupedal running

AT E
Quadrupedal walking

Moving rapidly with asymmetrical or irregular gaits and with a period of free flight

DA FR s AL i 2525 DR RS Bl
Moving quadrupedally on substrates, with all four limbs contact the support in a particular sequence and the
trunk is pronograde or roughly parallel

A posture that the ischia and ischial callosities bear substantial portion the body weight

Torso orthograde posture on a relatively horizontal supporting stratum, with the bulk of body weight bear by the

Posture
A A LA RIS 7R I A3 o ) 25 3
Sitting
i AR AEARXS AT S 135 2 e B3, MR 2 iy R T 7R
Lying torso
P Sy VU s A KT A B S b IR A S (PR R T e K

Four-limbed standing on horizontal or subhorizontal supports, the elbow and knee are extended and the trunk is

Quadrupedal standing near horizontal

S~ R

AR — 2 AR i AR (AT TA B A S8

Standing-forelimb suspending The hindlimbs support most of the body weight, but the forelimbs have additional support

= PR —2 LA b B 4l B MOR I, BRI i S )
Suspending The forelimbs support most of the body weight, and forelimbs grasp a support above the animal’s center of mass

BRSO, AR . e REAER S
1) A5 MG 3 i35 MK U452 0 ~ 4 40 SRR AR (1: 0. 1% ~
25%, 2: 25.1% ~ 50%, 3: 50.1% ~ 75%, 4:
75. 1% ~ 100%)o 73 5315 AH L& Wy Aoz 1) vl A1
PEFERL (Food Availability Index, FAT), ZAz0HIF -

FAI = iDiBiPi
i=1

o DGR (ind. /hm’), B, RN Rl
W B (m*/hm’), POy AH B ) AL 6 ) g AL
(Huang et al. , 2015a),
NS AR ST R e A R sEA]
FIFHPEFE B> 500 I Z= 7 3] 43 Sy RS2 RSy
(20124F9—10 A . 2013 4FE4—8 H); 24 5 52 a] Fj
JH P 48 < 500 B R 2= 5 K1) 4 O SR S = R
(2012 4F 11 4 —2013 4= 3 H) (Huang et al. , 2015a;
Li et al. , 2020b), LA 12: 00 K FLFR, 06: 00—11: 59

J EFEEFBE, 12: 00—19: 00 4 F 4B B (F5 4k,
2007; BPEESE, 2016).

3 M A RE 25 3% A RS S vk 5 24 A
ERE BN am SR A SRRSO N E R A e = ]
FESH R SRS R . LA124 H 9
{EFR— L HEAT R DOREZT R 3AT
R 556 AR S Y 2R 22740 1A T A A
B (Huang et al. , 2015b; Chen et al. , 2020).

AL LR MR A B A (Generalized linear
mixed model, GLMM) 73 Il lb 5% RE M e 347 A 1) 2%
WA H BB 25 (Li et al. , 2020d), DAZE5 0 H B}
By L 3AAT Ry A3 22 43 AR SR i 37 AL F- (Response
variable), LAFEAS I/ NE B FEHLALN ZE 2 (Random
factor), LAZETTE H W B by [ g 2400 28 i (Fixed
factor), f# FH /2243 #7 (Likehiood ratio test, ANO-
VA 534T) 43 A 56 S AT S A AE N [R] 2215 F H
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BB 257, P <0. 058, AN[FZET5 8 H BT
AR BT 5, R WO [R] 2= A0 H INE Be ) 22 5
3 (Zhang et al. , 2020),

FEST T LMY (Geneliralized linear model,
GLM) 73 B BEM AT ) B2 R 3R . FE TR
{5 B MEN (Akaike information criterion, AIC), #]
FH AR B SE- 14 (Model averaging) 43 7l 46 46 £ 4 2H Wi,
CREE . o o st 8. Hl . s g,
YRR Z MR MAESHEF G H s
B, Wl R AR g, AR VTR AR . R A
i IR R BE A LR AT B SE R (Li et al.
2020c), MAHTA YL AR A B sy, SRS
FICT 25 B ARG (- = — 0,902, n = 12, P < 0. 001),
PRI, 40 S0 7 P 1 A AR 2% 2 SR S R I Xof A A
LIAT AR (Hanya et al. , 2020), &4 F52H)
RS T, &4 o R S AR 1T (Hanya
et al., 2020). LLAEMGE 0 22 H AT AR DAy Wi 7 7% 4
WA SAAEER o0 IR RS . AAIC <2
0 i i NG = B 2 i B o N [ N {0 SR S B3
SRR EIRLE (Akaika weight , W) HIAITED hi% 2
AL (W), LA R 72 5 o) M) Ly 728+ 1Y) 5%
M (Burnham and Anderson, 2002). It4h, 1A MRS
AR R R (B) S 95% EAF X ] (95% CI)o
A B EAS X0, TIAHN AR A2 EEA
M A 2% (Burnham and Anderson, 2002), 24 P < 0. 05
I, FRUTE YA A S R e BT A
520 (Zhang et al. , 2020).

LRAAT RO A G LA BE + AR ME2ZE (mean +
SD) #rn o ML HE BT PR, X E 43 b
AR AT logit 7% (Warton and Hui, 2011), #(¥

R STE Excel 2010 B 5818 ; GLMM #E81R ]
Imed G 1Y Imer WREK . GLM BERLR F MuMin
Y avg B EE . B9850 BT 7E R4. 0. 3 AT,
B EEKFE 0. 05,

2 &R

2.1 REMRrB B

BEKRE, RSB e 25
O/ =51.896,df =4, P<0.001), Horp, pURFT3E
(45.3% =+ 7. 6%) & BEM o F AT f i 1 B8 B X
HUEBER (28. 8% £ 4. 8%). € (23. 9% + 6. 2%).
PUSEFERE (1. 2% £0. 7%). #5457 (0. 9% £ 0. 6%).

FESR L = 2T, AR AR B B 0 A
FIE K DU R ATAE (42. 0% + 7. 7%) . 2E)E (29. 4% +
4.1%) . BEIR (26. 8% + 5. 9%). DUJEFEH (1. 1% +
0.5%). 57 (0.6% = 0. 1%), FERLFEEET,
REAR I A% sl s =0 R DA 3 B PO R AT E (47, 6%
+7.2%). BEEK (30.2% =+ 3.6%). € (19.9% +
4.0%). DUEFEH (1.2% £ 0. 8%). &M (1.0% +
0.8%). WM LIEAFFENAFAELER, £
BRIAER LT, BRI D E S
TR = F fER L Y, B R
FALTREF R, KA AR Bk
AREZES (2, Kla).

MHBE: A, BRI RS st R M s £
i 01U R 47 E (46.3% = 4. 8%). BEER (28.0% +
5.8%). L€ (23.8% + 3. 7%). VUEFEH (1. 2% +
0.5%). F5HF (0. 8% = 0. 4%)., FEMEAE T /I Br 4
€L A7 Inf Be B 56 A B8 sh A =UHE B I Be iy
EREAHRFREKFE G2, EI1b).

x2 REARFT. BRERBHENX (=1

Table 2 Locomotor modes of Assam macaque in different seasons and day time (df'= 1)

i Locomotor modes

J Item HH AT fE e B
Bridging Quadrupedal walking Quadrupedal running Climbing Leaping

e Ve 6.293 1.489 0. 008 11. 131 1.876

Season P 0.012% 0.222 0.931 <0.001% 0.171

H B Ve 0. 026 0. 000 0. 026 4.116 0. 002

Day time P 0. 873 1. 000 0.873 0. 042% 0. 966

*FOR BRI B AR H I Bl B 2

* indicated that there was a significant difference in locomotor mode in day time
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2.2 REMEMIEDS 50. 345, df =4, P<0.001), MeEER A FEES

REME AN IR S S AEAE L35 5 5 (o = 40. 381, df =

4, P<0.001), ZANHE M BE A AL (91, 7% +
4.1%). ¥ AR (4.2% = 3.3%). B H

(1.9% + 1. 6%).

(0.8%i0 5%).
RERAE TR . FRE . IRE B BRI

E%%ﬁ (RE: ¥ =46.622,df=4,P<0.001; B

DY kST (1.4% £ 1. 8%) Fil i

F Ak (87.3% + 6.1 %) Ml 37 - R &M (7. 9% +
5.5%); BB A &R E A (95.6% =+
2.8%) FHH (3. 1% + 2.2%); R B0y 32 3R A
s (97 1% + 1.4%) A1 DU R 3 3T (2.2% =+
1. 1%) .

R R BB RRA R EER, |
7. HE. ﬁimm‘%%uﬂ;&ﬁﬁzﬂﬁéwéﬁ

E: Y =47.702,df =4, P<0.001; KB : Y= (B2, %&3).
100 1 4 o . 100
—~ 904 %*H&Zé"fi Fruit-lean season ~ 9 b o _4F* Forenoon
¥ g u 5K Fruit-rich season Sl » T4 Afternoon
2 70 - % 70
%o 60 1 %n 60
g 50 | % 50
& 401 5% =
= 30 4 30
fg 20 1 ﬁ 20
10 10
0 0
mEfiE  ERH 2R BEER B WEfE mEHHE 2R BEER
Bngmg Quadrupedal Quadrupedal Climbing  Leaping Briging Quadrupedal Quadrupedal Climbing  Leaping
walking running walking running
1 BEEAFZETT (a) F1HIN B (b) IR SE A ZE R L. * P<0.05
Fig. 1 Locomotor modes of Assam macaque in different seasons (a) and day time (b). * P <0. 05
o J52k= 45 Fruit-lean season w52 3E 54T Fruit-rich season
100 12 100 1 b
~ 90 1 .90
¥ 80 T 80
o 70 A & 70 A
£ 60 %o 60 1
£ 501 g 50
< 40 S 40
= 30 = 30
fg 20 ﬁ 20 A
10 10
0 i I—I—ﬁ = R ’_I—ﬁ e
A L VURSESL  MiSE - o] & 4 A YA ES]
Sitting Lying  Quadrupedal FUBZEE Suspending Sitting Lying  Quadrupedal _HIBUE®  Suspending
standing Stand—foreli- standing Stand—foreli-
mb suspending d mb suspending
100 ¢ 100 -
~ 90 A ~ 90 4
g 80 A g 804
o 70 o 70 1
§ ol o
g 50 g 301
SEE a 40 4
R 30 1 R 30
R 20 A R 20 -
10 - o 10
0 i O 2 0
A 5% PURMiSE ML - = A 5% PR iST. A =i
Sitting Lying  Quadrupedal FUBGEM  Suspending Sitting Lying  Quadrupedal WUBEM  Suspending
standing mS];and—forgh standing mS];and—forgh
suspending suspending
B2 BEMREARFRZT SIS FTEESE. ac Sk b B o B 4 ARE

Fig. 2 Seasonal variations in the postures of Assam macaque. a: Overall; b: Feeding; c: Grooming; d: Resting
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R3 BEREFRAEHEEDITESEE %, df=1)
Table 3  Seasonal variations in the postures of Assam macaque (%, df = 1)
25 Posture
JH Trem 4 B P33 S~ A &
Sitting Lying Quadrupedal standing Standing-forelimb suspending Suspending
ok 7 0.470 1. 181 0.324 0.113 0. 001
Overall P 0.493 0.227 0.570 0.737 0.981
iRey 7 0.257 0.755 0.017 0. 440 0. 008
Feeding P 0.612 0. 385 0. 896 0. 507 0.927
1 7 0. 802 0. 048 0. 096 1. 634 0.815
Grooming P 0.371 0. 826 0.757 0.201 0.367
e Ve 0.097 0. 111 0.139 0.251 —
Resting P 0.755 0.709 0.739 0.616 —

IR B W RIR I A B S

‘— There was no data record of suspending during resting

MHBTBER , REfk LA B SRR A BB m (3. 7% £ 2.5%). PUREH (1. 5% + 0. 9%).
WEES (F=22.744,df =4, P<0.001), LERMM BB (1.3%£0.8%). i (0. 7% £ 0. 5%) (K 3). Ik
RME B AL (91. 5% +2.2%). wir-AffE M FETBOR R BRI BE R (K 4).
(4.0% £ 1.7%). &M (2.3%+0.8%). it (1. 1% + TETR NGB, R A i 09 0 22 7E H B
0.6%). PEIE (1. 1% +£0.7%). FFBSEE  BFERELES . BEM LA BUmMALE M A5 %
WRIFAE R FH 225 (F =24.792,df =4, P<0.001), & T FFmFEE (K3b, £4), HAES T LS
BSRIR BRI AL (92. 9% + 2. 8%). ¥/ ~Hil HEtE B RS (B3, £4).
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B3 AEMRS IS SR R A HIN BB a: Bk b BE: o BE: 4 KR *P<0.05

Fig. 3 Daily variations in postures of Assam macaque. a: Overall; b: Feeding; c: Grooming; d: Resting. * P <0. 05
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F4 BEBEARFENLEBESHAMREL (%, d=1)

Table 4 Daily variations in the postures of Assam macaque (%, df = 1)

7S Posture

TH Item 4 534 DU 37 5~ B
Sitting Lying Quadrupedal standing Standing-forelimb suspending Suspending

Bk 7 0.953 0.276 0. 745 0. 096 2.762

Overall P 0.329 0. 600 0.388 7.757 0. 097

Tt 7 3.183 8.227 0.434 0. 088 7.315

Feeding P 0.074 0. 004* 0.510 0.767 0. 007*

HE 7 0.015 1.553 1.189 0. 110 0. 000

Grooming P 0.902 0.213 0. 664 0. 740 1. 000
R e 1. 483 0.070 1. 026 0. 004 —
Resting P 0.223 0.791 0.311 0. 951 —

=7 FoRBABCERBR BN A B EE, CRORBIEESHE NN B BEER

‘—’ There was no data record of suspending during resting; * indicated that there was a significant difference in postural in day time

2.3 B AT R 5

REMR L HAIT N S BEYWHRA B LR AR
BT, HAEY (B=0. 174, W, = 0. 69) LRI
BRI CEEN 7, RIONFER &AL B YR,
W B9 AR T . AHYIAE (B = 0.046, W, = 0.72),
YT R ERE S (B = 0.477, W, = 0. 54), AL
(8 =-0.091, W, = 0.98), &4 F KL @ =
0. 965, W, = 0. 30) J2 5% M A& DU 12 7 i i) OC gkt [
T, BRI RSN . B R R R A
YRR B DG, TSR 2 G, R
S (B =-0.168, W, = 0. 87) 25 Wi B2 JI€ (14 5C 4k [
T, R NEEGRE T 2 RN, Bessl,
WL (B=0.144, W, = 0. 62) FIHLEAM: (B = 0. 068,
W, = 0. 69) /&M Bk ER Y CHEH 7, RN RE
SRS A B LR i E, BRER SRS
b P £ 2 2 BT 2 B ) S MR AT 3R B I K

MR, HAh &Y B=0.172, W, =
0. 71) J& 5% Wi RE A6 O 1 B IRl 7 o MW Ak (B =
0.047, W, =0.76). YA FIHTEFEEL (8= 0. 462,
W, =0.50). B (B =-0.090, W, = 1.00) &5
i) E A6 DU A2 S B Y DG B IR 1, R BLWREER B 4K
(1) EG ) 38 Jin o8 & & o] R PR S B TR, e
DU 2 S AR T T Y BEAR £ R L )
FEEF, PO S A A S A X D L o (B =
0.201, W, = 0.90) il & #4 it (8 = 0.064, W, =
0. 88) S5t M REMRZE TC Y G R R 1, RN REME R
1 RN R I LG e, BRI R T .

by £ LRGSR T () 5 M AT 38 B K F
2.4 P FXFERAT R

AR AR X BE A S A TS B Y ]
F S5 B i (B = —0. 345, W, = 0.58), UL
FEHL (B =0.139, W, = 0. 61) FIEHF (B = -0. 804,
W, =0.82) By OCHER -, I Ky bt ] i) 4
PIEE, AR DU R AR TR BT, B AR T RE
] R SRR, SRR R RS
FUHPE (8 =-0.353, W, = 0. 67) J2: 5 i 2 I 1) 5 4
R, R AL S AT A PR T B, 2R IE 4 R
REEAIR o
3 it
3.1 BEMERYR AR

EHR SR I 5 R AR s s B Y
HEEEE ., PREREE TR 1) R KA MK WG
I (Fleagle, 2013), i 4n J& i 4% (IMI = 83) (Chen et
al., 2020). JE A 2 5 rh 45 10 R A8 W 0 B Bl A
KX ELERATHE, Bl H A% (Chatani, 2003).
Wk (Macaca mulatta) (Huang et al. , 2015b), [145
4% (Callicebus lucifer) 55 . A5, R %
I R AT AE A S, AL 3 Oy ORI H A R
BB RS YHRL, BFREM, WREATERK
SEERAE RIS, 5REMAILAR X (Haxton,
1947, AEMGE U A7 AL 1% B n] g 5 HOE A8 45
A5G, REAR B JEEIH] R0k 96, B IR IR i
MZEAK, J& THAR Y23 (Fleagle, 2013).



20

ik

S

¥

0%

IF HORE M A Hh T b A% 30 9 b i = T AL SRR
(Huang et al. , 2015b). REMEAET-F ) b ifi A5 BB
SR YR AT E R L DU iR Bl T DL KR
JE /D RE AL (Druelle er al. , 2016).

1) 0 R 1 23 18] 43 A B G S, 1l 445 A S 5 ) 2R
K2 B Py ik BR AN 2R E Y F 2 &R (Zhou e al.
2013), M@ E YT RN, BERERE A
— iR BRSPS, 1Y ek IR R SR
WSl en ) (Li et al. , 2020c), AEM = £ %
BEE R . B (Sinosideroxylon pedunculatum) .
i B K (Psydrax dicocca). i J&¥% (Caryota maxi-
ma). /NREAEEE (lodes vitiginea) “5 ¥ By 352,
XUEAEY) F R A TE I (R A, 2017). 1A
Ll AR AR T B0 A R 2, REME TR 1 Hh 31 3L
I BB E LM AR PR (Fan et al. , 2011),
SRR B, REAE Y Bk BR A FRUR SRR B R R
FIEAHSE, MR ] AR o Bk R B AR T (7] PR
o R Al SR S . B BR T RE R R K 2K W M Ak
AR AL B AN 3 2 b 1 A 3% 3 7 X (Chatani,
2003),  H AR A A 25 BB ) 458 A [ It bsf 14 FH A [
[ 5 W% (Chatani, 2003). 7ESESCFEFTT, REAEBE
BRSBTS = T, (HU AR G Bk ER
KR/EFNT LA R EER . XS REENE
WA G, BRI R S R 2= SR 5,
{E B 2 RE AR A 2, U HOR A AT I o
(Huang et al. , 20152a). 2= &AT A ILWFEA BYFh,
hy BE M HE AL AR 1 B W R R (Zhou et al. , 2011,
Huang et al. , 2015¢). X AJ G ARG X Bk BRI 34119
FIF BT B 2SR R ERERA .,

FE A 11 28 I 28 34 5 B R ol A - 222 I 35 1 AH
Ko NTEI, BEMED) EZEY M, RHE
AT RE A A AR R W AR b i A
M2 4 TA I B (Huang et al. , 2015a).
REME T fgE  2EE, R iR F R0 X R .
BCRH/AEFY LAAAEZES, TERTEHZ T,
R LFERENEME, R EY
R LAMHBMESR, ERIEHZFT, R
PLaefa e SR W R IR 0 S H/ AT N B AR E Yok b
XF W52 ) B = (Tsuji er al., 2013; Huang et al. ,
2015a; Hendershott ez al. , 2017), iX 7] GE & REME1E
RSz B CE LR A, ZCLE BB L
WAEES, TN B, AR -4

%, XrRe SRR E A LR H AR A G B
KB, RRAGE b I B R 2R 50 AR i B i ) B W i
B, TR B K o O R A O E R (L er
al.,2019). ST B AGAE LI, Mo 32253
AL A, I HORER o O R IR T S A AT
(Huang et al. , 2015a; ¥& 525, 2016). H TR
Mg s | o S, BAEEZ A,
Mo A A BE B 2 it o3 A 8 20 1 IX B, 35X AT
SRR T PRI m i . A, B
SRR, XU A5/ B A 2R L T AR A 13 i L )
AR, BECE AR AR B 351K i HAH X 22 4 0 Oy
7 (Anderson, 2000; Huang and Li, 2005; Zhou et
al. , 2009; Hendershott ef al. , 2018),

AE A E TR S0 = B 2 4 L R S i = 24 0 %
M SRR AT 9o ARWESE D, i ] R I 5 4
Wi 2 O OC . REAE SR 0 2 B 2T LU SR Sl Bk
Z T R R, KR IIAY SR & = (Huang
et al. , 2015a), T 52 F E 5080 A FE W e 2
(Youlatos, 1998), AEMGE &t #EMF A4S 2 R0, X
A RS BE AR AE AN [ 2= 45 (A IR A AR 22 S Y S A
3.2 REMRAES

FAC S Fh Wy 3 o 2 e LU P B AR Ak
(Workman and Schmitt, 2012; Li et al. , 2020a), A<
WHoEh, AR RERA R B S, X5
KERTF RS ARL, a0 £ 8 (M. fascicu-
laris) (Cant, 1988). & B i Yk (Colobus angolen-
sis palliates) (Dunham, 2015), H 74 f& (Chatani,
2003). JIl 4 Z 4% (Rhinopithecus roxellana) (Zhu et
al.,2015), S04 (Chen et al. , 2020) %5, BEMR A
TR A B AL TR P 3H Y P AR L (Huang er
al.,2015b). A7 LM IX A F7 R IEERER , 28T /K vl
BB R 9 R, AL 20T RIS —Fh LA 2 Y 4
Beo Tl E sh WA R R B R AL B IDFIIRAA, B
A AR ST (Miller, 1945; Napier, 1967), A %34 n]
AE S EWIHALA OC, RBAGTE SR S F e 2=y B fin 2
B RS, (HUERTEREME A B Al i, it BT
Fe il R TR, ik 5 H AR 8 R K s YA TR
(Su and Lee, 2001; Riley, 2007; Huang et al. , 2015a),
WP EAHRENGER, IYHELRRKTN
I i) feff H: i 19 A e 7840 T AL W (Dunham, 2015).
S B RGEABR ], AL 2 RE (2 2E B YT 1k (Matsuda
etal ,2017). 74b, A2EE NN E ST R
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WA K (Li et al. , 2020a), 15 I 20 o 23595 55
AR, AT R AR A AR TE O R AR
1) (] B 3 3 20 55 ek B2 Y 22 4K (Aujard er al. , 2006),
4N B A 7E FE ¥ 2755 40 Ak A BHOG T 35 i 5 44
A (Hanya et al. , 2007). &4 LA 7% B 78 QA
A ALY )72 (Workman and Schmitt, 2012).

REMERY AL EAE BT H G s LA &5,
X RE S REME I B AL LA O . AR ARG A R 5K
FRENMERT, HEEFMEEENETYR
J5 (Huang et al. , 2015a). 2= & AT #E A LY B2 RE T
B Ay A, I H BB AN, AT EAE T R R
8] 4% (Zhou et al. , 2011). fEREIG s, A
RIS 2SS, TTRER R REAE
AR R B Y S AT R LR TR S,
S B T8 B B BE AR X R B AT
F225 (Lietal ,2019).

R, REMAE i B & R
G AR A X RIS, T - F B RS H
BTE P RS, — W, ERELTERL
TAEME, XS L REREAL, BT
A BB o A AN SR, BEAGE AT e o B o AT
DLPRSH RIS — AR ) SRS . BRI 52 1 %2
PAE KSR P R W (Fan et al. , 2013), 5 —J7
M, fERERLAMEPT, AEMATAeE B MR E
B Bk A2 Y, Bk & i ST
(A o TR RS T R R B 2 SR AT
IR EEHIE,

ZE LT, A b XA RE A X AT R A
sz 8 &Y A ML SHF BB, Y
RATERBEMM BRI . AR FERET,
REAGE G N5 R A3, I AR Sl = 295 R0 R A i Bt
B NCAT A, A L b X RE AR 3 2o R I A
AT Ry DI 4 B U A s s AR AR R A S R P Y
ShAARE, X HAE N A LG B PR HA R

BOS . ) VEIEE R A A R R R B S A
Dy AN B 5 sk pe Al o RR I TR TR
B R0 B2 95 95 T By O R W A 0k U A RS A B
PUAR IR 2 B R AR A SCH i T B ks I,
Jb 5T MOl K 2% Majda Aouititen 18 -+ F1 K # K 2%
Alexey Reshchikov [ - # Bl & oo e S 22, 7E Uik
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