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Seasonal differences in habitat selection of rhesus macaques (Macaca mu-
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Abstract: From July 2019 to March 2021, a follow-up survey was conducted on a group of about 40 rhesus macaques
(Macaca mulatta) in Yajiang County, Sichuan Province, to explore seasonal differences in habitat selection in a high-alti-
tude environment. 135 plots (20 m % 20 m) were selected based on macaque observations and 60 control plots were set
where macaques were not present. 18 ecological factors, such as altitude, grazing intensity, and vegetation types, were
measured in each plot and used to calculate a selection index and perform a principal component analysis. The results
showed that (1) rhesus macaques preferred staying at higher altitudes (3 900 — 4 300 m) in spring, summer and autumn,
but moved toward lower altitudes (3 500 — 3 900 m) in winter; (2) the macaques preferred sunny slopes, while in winter,
there was no obvious preference for slope orientation; (3) their preferred habitats were areas with high canopy density
(greater than 60%) in spring and low canopy density (less than 60%) in autumn and winter; (4) in spring and winter, they
stayed near water sources (less than 100 m away), but preferred habitats were more than 100 m from water sources in

summer and autumn; (5) in summer, they preferred to move to forested areas (coniferous forest, alpine oak forest, mixed
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broadleaf-conifer forest), but in other seasons they favored lowland grasslands (near the river valley) at lower altitude;

(6) they avoided areas with high levels of human interference as much as possible in summer and autumn and engaged in

more activities in areas with high levels of human interference in winter and spring. Both human disturbance and geo-

graphical factors played a significant role in year-round habitat selection. Vegetation factors mainly influenced habitat se-

lection in spring, summer, and autumn, while shelter condition factors mainly affected summer habitat selection. Com-

pared to other low-altitude areas, maximizing access to food and reducing energy consumption are the key factors for ma-

caques to survive and reproduce in plateau environments with low natural productivity.

Key words: Macaca mulatta; Habitat selection; Western Sichuan Plateau; Human disturbance
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Bl FESLPRIAA T, A E A B R B (R
B RE Do S SR BRME BT B RS A A
(WA XSy T A R KR 3h Y, HAREEEE 52
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*1 PREEAREHHFFRE

Table 1  Setting of quadrats in different seasons in study area

SNt B =2 * % it
Season Spring  Summer Autumn  Winter Total
FIHIRE D5
Used quadrats 29 31 35 40 135
X REEETS
Control quadrats 13 15 13 60
St Total 48 44 50 53 195
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2012; RUFHS, 2015), MEIFICEEMET N
18 MR F 1 BARFE AR, A [R] AR 3 R O [ 1)
i FB (£ 2).

BEAT R OK ARG (BB A5, 2012; Xie er al.,

R2 BRI RMIEREESEFISRE

Table 2 Details of ecological factor for habitat selection about Macaca mulatta

B EEHET ik
Category Ecological factor Description
HWIRE gk K73 46 (1) 13 500,3 700 m; (2) (3700,3 900] m; (3) (3900,4 100] m; (4) (4100,4300] m
Geographical A [fitude Divided into 4 types: (1) [3 500, 3 700] m;(2) (3700, 3900] m;(3) (3900, 4100] m; (4) (4 100,
4300] m
HIEFHIE 5rAr 6 2EAL . (1) NI (2) 1PE; (3) gy (4) A (5) II#EHR; (6) B4
Topographic features  Divided into 6 types: (1) Mountaintop; (2) Ridge; (3) Valley; (4) Foot of the mountain; (5) Saddle;
(6) Linn
Weim) K539 3R (1) B3 (2) 2B (3) B
Slope aspect Divided into 3 types: (1) Sunny slope; (2) Half sunny and half shady slope; (3) Shady slope
Yipe RIS 454 (1) 84,10,15]; (2) B, (15,405 (3) BEbE, (40,705 (4) BERE (70,90
Slope gradient (°) Divided into 4 types: (1) Gentle slope,[0,15]; (2) Normal slope, (15,40]; (3) Abrupt slope, (40,70];
(4) Scarp, (70,90
wefr QA3 ARAL: (1) EHEGT; (2) hlief; (3) T
Slope position Divided into 3 types: (1) Up slope; (2) Middle slope; (3) Low slope
KR BV 3B RIS TR B, K73 414548 (1) <50 m; (2) (50,100 m; (3) (100,200) m; (4) > 200 m
Water Distance to water According to the distance of the quadrat to the river, divided into 4 types: (1) < 50 m; (2) (50,100] m;
source (3) (100,200) m; (4) =200 m
NRFH B 1537 4455 (1) <100 m; (2) (100,300 m; (3) (300,500) m; (4) > 500 m
Human dis- Distance to the road ~ Divided into 4 types: (1) <100 m; (2) (100,300] m; (3) (300,500) m; (4) =500 m
turbance § N ST T TR N
[E#N HRAEFE I IR 8 2 R A (ARG, 050 (1) T8 () A
Deforestation According to whether logging activity has occurred: (1) No; (2) Yes
N B MR AR 7 BE NG B NS S ARG (A8 ARG ) AYBEES , R4 345490 (1) > 30 m; (2)
Trace of human (10,30) m;(3) <10m
activity According to the distance of quadrat from human activity , human construction, or man-made traces (such as
campfire traces) ,divided into 3 types: (1) =30 m; (2) (10, 30) m; (3) <10 m
NATEHBHHE HRAERE DT N AR s R RS, 7 44354 (1) 0~2d; (2) 3~5d;5(3) 6~9d; (4)>10d
Duration of human According to the duration of human activity in the quadrat, divided into 4 types: (1) 0-2d; (2) 3-54d; (3)
activity 6-9d;(4)>10d
T Bl 3 R A Ty T A DX N TR OB R B K 3 B, Rl 4 6 454 (1) T (2) By (3) 88885 (4) s (5) #%
Grazing intensity s (6) 3
According to the frequency of grazing and the number of livestock in the the quadrat, divided into 6 types:
(1) None; (2) Light; (3) Middle and lower; (4) Middle; (5) Middle and upper; (6) Strong
VAR PE Bk ARAERETT PU 23 O L 4 A T7 Il (9P T URE 8, Rl 43 3454 (1) @B, <20 m; (2)
Shelter con- Concealment Wiz, (20,50) m; (3) fIRBRGHKEE, > 50 m
ditions According to the average visible distance of 4 directions in the center position of the four sides of the quad-
rat, divided into 3 types: (1) High, <20 m;(2) Middle, (20, 50) m;(3) Low, =50 m
IS AT B2 R B e B 5 1 (B 5 [ 52 S5 AR T BB (D) L 0430 5 254 (1) < 20%; (2) (20%,40%] 5 (3)
Canopy density (40%,60%; (4) (60%,80%); (5) > 80%
According to the ratio of canopy shadow area to woodland area, divided into 5 types: (1) <20%; (2) (20%,
40%1; (3) (40%,60% 15 (4) (60%,80%); (5) >80%
MBS e S5 74K (1) GRIPAE s (2) FILARAR s (3) BHIIRAEH s (4) SE0FITIEA s (5) (EALHEHE i
Vegetation ~ Vegetation types AR 5 (6) wmLLEH (LT 5 (7) A MEAE 4%

AR M
Average diameter of
trees at breast height

T AL &
Average height of
arbor

Divided into 7 types: (1) Coniferous forest; (2) Alpine oak forest; (3) Mixed broadleaf-conifer forest; (4)
Deciduous broadleaf shrub; (5) Lowland grassland (near the river valley); (6) Alpine grassland (mountain-
top); (7) Alpine screes

HRAEHE T NTRACE 42 (510 em) , X539 4415554 (1) (10,20] em; (2) (20,30] em; (3) (30,40) cm;
(4) =40 cm

According to the mean DBH(>10 cm) of trees, divided into 4 types: (1) (10,20] cm; (2) (20,30] cm; (3)
(30,40) cm; (4) >40 cm

HRAEAE T 9T e R i BE P 348, 20 43 S 4 44590 (D) IR, < 5Sm; (2) 7, (5, 10] m; (3) #75,
(10, 20) m; (4) &, >20m

According to the average height of trees in the quadrat, divided into 4 types: (1) Low, <5 m; (2) Middle,
(5, 10] m; (3) Middle and upper, (10, 20) m;(4) High, >20 m




680 =S 43 %
#:5% 2 Continued from table 2
BT AR T TR
Category Ecological factor Description
AR AT 4 FAAILL 8 5 T m < 1 m/RETT PP BRE A L, R0 445540 (D IR, < 1m;

Average height of

(2) , (1, 2] m; (3) %, (2,3) m; (4) &, 23m

shrubs The mean bush height was measured in 5 small quadrats of 1 m x 1 m at 4 corners and center points in the
quadrat, divided into 4 types: (1) Low, < 1 m; (2) Middle, (1, 2] m; (3) Middle and upper, (2, 3) m;

(4)High, >3 m
FOR R

EERETT 4 AR S T mox T m/NETT BRI REAR R L, 70 540 (1) R, <5 em;

Average height of herb (2) £, (5, 10] cm; (3) 1, (10, 20] em; (4) %, (20, 30) em; (5) @&, =30 cm
The mean grass height was measured in 5 small quadrats of 1 m x 1 m at 4 corners and center points in the
quadrat, divided into 5 types: (1) Low, <5 cm;(2) Middle and lower, (5, 10] cm; (3) Middle, (10, 20
cm;(4) Middle and upper, (20, 30) cm; (5) High, =30 cm

O BRper e vEiem, IR R T S EW R R SRR, © Ribhi A ML) St QLT SR RbAL g SR B d T HArAL

i BRI AR 22 5, H A Z [l WA A0 5, DR LA X 4

(O Macaca mulatta are plant eaters, and vegetation factors are highly correlated with food. @ Although lowland grassland (near the river valley)
and alpine grassland (mountaintop) are both grassland vegetation types, they are distinguished because of the great difference in hydrothermal envi-

ronment and the obvious boundary between them
1.6 Hdlsrr
fifi F Vanderloeg £ 4% 2 5% W, (Lechowicz, 1982)
F1 Scavia £ 5 5L E, (Chesson, 1978), P kA X
WS A D de R B S =5 22 5%, AT
W, = (r/p.)/>(r/p;) (1)
E,=(W,- 1/n)/W,+ 1/n) (2)

i

TEAT (1) () . i WFHEME, n AFIEESE. p,
Fon WA 0 BT A FE T b B R (R B R T R,
r AR BRI B I RREE AR T B, EE Y
W [-1. 1], M E = -11f %R [0k (None, N),
M-1<E <-0. 10 £mnEER %S (No preference,
NP), %4-0.1<E <0.1Hf £/RBEPLEFS (Almost
random, AR), 240.1<E, < 1 B} R/~ % £ (Pref-
erence, P), M E = 1 Bf /R B % £F (Strong prefer-
ence, SP).

fili FHl SPSS 22.0, XF 5 i Ak A 45 5, 4 2% 455 114
18 A A B A A8 i R 47 32 L4343 (Princi-
pal component analysis, PCA), 5 | A 3¢ 1) 45 1E
MR ORRAE T & A M BTER R o R BRI A
KT 1B FERTHAT T, DI AN R 2= 5 e fk
WAl B b e 2 AE RN (R KRB, 2012;
FARSE, 2013; ARUEERSE, 2019).

2 &%

2.1 BB S bk B FE T AR AL

W55 ARAF R 4 4277 % 18 A 25 TR 0 ke
BEARAEL, I TR B R Ar (TR A, 3 3).
TR AENER 3 900 ~ 4 100 m IG5, B, Fk
ZE AR bR 3 900 ~ 4 300 m [ XA, 1117 4% 25 ) B g

YA S 7RI 3R 3 500 ~ 3 900 m X 3, & . H kK
AN B L IR SR AR IS By, % A b IR 2 ] 3k
BRI A5 108, AR R ILE 5
BREAE R . B IM AP B R E 3, EEL A
Yo 50U PG Bl A Z0 3k 1) R 9 A BE P
o B . B IR /N T 40019 F S 305
B, & FBEEWE/NT 7008 X K BEWS 0L EE
i, BRRTE R . KA R R AL, R B
Z Rl N A o

HoRApE XoF v L A R v Ll R (LU TR R B
8 E A 1 B I ol 7 NI = T U571 N o %%l N
T R EAN L R (TR B RE R T AN ]
I 75 [ A5 AT R, (T A BRI ), ok 2 [k
Mo B BREAR IR BT A2 KT 20 em HIHLE,
o, BKEEN TR AR B4R KT 40 em RYBREE, T4
Z AU AE TR AL 10 ~ 30 em (Y X I35 ), HE Xt
TeA M #2 i e 5 0 B AR . & B B R 4
T A A G S M T AR 2 9 10 ~ 20 m, Bk 2 i &
TABERKF 10 mBTeA, MEAFE LG TIr
AREE/NT 10 m g X3k BRAETE . Bk 4 v
A E/NF2 m BN E M, PR S KT 3 mi)
WiEH, (AL, FEMIFEAYHRKT3ImM
W B M o X REAS I R, BRAG A g B A AR ) K R
U (M) OGS . AR F A D d 3k B e S
1 2R T 60% MY X G 2, B 2= 0 Al A 40% ~
80% MM B Hh, TRk . 4 2= ZAEHRM B /N T 60%
P DX IS0 Bl o B 2R i 2 35 456 v o e 8 A7 S
28 25 U g {0 o B A R M, T A L R Bk
BERBENLERE . & BRI Z B KRN T
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100 m A X B35 2, T L Bk R i 4 32 5 R /K U
100 ~ 200 m F4 #1211 .

NR TP Frr, B2 ZRRR0 4 2 £ 76 B
#%300 m DL Y IXBE Bl , A b S R I # /D
1300 m (Y X I, 7R 2 i 4 75 B 1 #% 100 ~ 500 m
AbYE By, TRk ZE R B BENLERE . BT B R A

PR B A DX S 0 20 B B AL e o At Ot
UFEE N TG SR R T30 m Y DI, (HAE 4 Z5
UF PRI R 16 SRR 10 ~ 30 m pUMEE L, BRAC
TN TEREIE N TG B /N T2 d B R b
KL KB A O G DG Bl R O B A
Ho, WA, FFVERR RS S S XK

F3 ) F SRR M =4 SRR T

Table 3 Preference for habitat selection of macaques in the Western Sichuan Plateau during the four seasons

AT e TR R E, 4 B 3% £ Habitat selection
Ecological factor Category # Spring & Summer £ Autumn 4 Winter ## Spring & Summer £k Autumn 4 Winter
Mk [3500, 3700] m -1.000 -1.000 -1.000  0.178 N N N P
Altitude (3700, 3900] m 0.031 -0.244  -0.309 0.178 AR NP NP P
(3900, 4100] m 0.307  0.293 0.280  0.064 P P p AR
(4100, 4300] m 0. 023 0.220 0.257 -1.000 AR P P N
H I RRAE 1[I T Mountaintop -1.000 -0.081 -0.071 -1.000 N AR AR N
Topographic features  [I]% Ridge -1.000  -1.000 0.130  -1.000 N N P N
1143 Valley -1.000  0.197 0.054 -1.000 N p AR N
LI Foot of the mountain 0.589 0.087  -0.044 0.472 P AR AR P
11 ¥35 Saddle -1.000  0.259 0.130  -1.000 N P P N
&4 Linn 0.361 -0.140  -0.347 0.524 P NP NP P
B 1] FH3% Sunny slope 0.137 0.164 0.112  -0.042 P P P AR
Slope aspect 2B B
Half sunny and half shady slope -0.764  0.140 0.059 -0.023 NP P AR AR
F3% Shady slope -0.097 -0.556 -0.229  0.059 AR NP NP AR
g [0,15] -0. 101 0.310 0.353  0.104 NP P P P
Slope gradient (°) (15,40] 0.180 0.355 0.312 0.071 P P P AR
(40,70] 0.271 -1.000 -1.000  0.235 p N N P
(70,90] -1.000 -1.000 -1.000 ~-1.000 N N N N
e 3443 Up slope -1.000 -0.090 -0.037 -0.296 N AR AR NP
Slope position rhE A7 Middle slope -0.012  0.163 0.131  -1.000 AR P P N
TY¢f Low slope 0.339  -0.125 -0.129  0.422 P NP NP P
HE 7 R R <50m 0.121 -0.174 -0.182  0.263 P NP NP P
Distance to water (50, 100] m 0.161 -0.134  -0.064 0. 165 P NP AR P
source (100, 200) m 0.145 0. 144 0.120  -0.059 P P P AR
>200 m -1.000  0.091 0.072  -1.000 N AR AR N
T B <100 m -0.282  -0.323  -0.078  0.218 NP NP AR P
Distance to the road (100, 300] m 0.138 -0.016 -0.014 0.271 P AR AR P
(300, 500) m 0.199  0.139 0.025 -0.179 P p AR NP
>500 m -0.232  0.121 0.057 -1.000 NP P AR N
A JC No 0.011 -0.079 -0.042  0.077 AR AR AR AR
Deforestation A Yes -0.011 0.068 0.038  -0.092 AR AR AR AR
IR S >30m 0.402  0.314 0.283  0.149 P P P P
Trace of human activity (10, 30) m -0.250 0.042 0. 096 0.246 NP AR AR P
<10m -1.000 -1.000 -1.000 ~-1.000 N N N N
ORI BhiK 0~2d -0.337 -0.567 -0.185  0.327 NP NP NP P
Duration of human ac- 3 ~5d 0.227  0.158 0.132  0.340 p P p P
tivity 6~9d -0.603  0.106  0.101 -1.000 NP P P N
>10d 0.209  0.053 -0.121 —1.000 P AR NP N
TR B A Jt None -1. 000 0. 542 0.492  -1.000 N P P N
Grazing intensity % Light -1..000 0.447 0.479 0.216 N P P P
%% Middle and lower 0.092 -1.000 -1.000 —0.037 AR N N AR
' Middle 0.193  -1.000 -1.000  0.107 p N N P
5% Middle and upper 0.173 -1.000 -1.000 0.001 P N N AR
i Strong 0.308 -1.000 -1.000  0.119 p N N P
Bt i = High 0.057 0. 117 0.047  -0.049 AR P AR AR
Concealment 1 Middle -0.090 -0.023 -0.034 -0.078 AR AR AR AR
{I% Low 0.023 -0.123 -0.015  0.107 AR NP AR P
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43 3 Continued from table 3
HEAET e PEPRIREL E, 4 5L 1% £ Habitat selection
Ecological factor Category % Spring & Summer £k Autumn 4¢ Winter 7 Spring ¥ Summer £k Autumn 4¢ Winter
HBEA 5 <20% -0. 005 0. 065 0.312 0.353 AR AR P P
Canopy density (20%, 40%] -0.254  -0.031 0.076  0.261 NP AR AR P
(40%, 60% | -0. 127 0. 142 0.278 0. 093 NP P P AR
(60%, 80%) 0. 138 0.229  -1.000 -1.000 P P N N
> 80% 0.138 -1.000 -1.000 -1.000 P N N N
ligieei £k Coniferous forest 0.178 0. 462 0.302  -0.300 P P P NP
Vegetation types = LLAR AR Alpine oak forest 0. 146 0.343 0. 190 0. 059 P P P AR
LR N
Mixed broadleaf-conifer forest 0.092 0-319 0.243 0.221 AR P P P
] A
Deciduous broadleaf shrub 0.003  ~1.000 ~1.000 0. 306 AR N N P
b (T4 )
Lowland grassland (near the 0.335 -1.000 0.336 0.306 P N P P
river valley)
%Mﬁiﬂ(MTﬁ) . -1.000 -1.000 -1.000 —1.000 N N N N
Alpine grassland (mountaintop)
%Uﬂﬁﬁv@t -1.000 -1.000 -1.000 -1.000 N N N N
Alpine screes
T AR Mgtz (10, 20] cm 0.040  —1.000 0.006  0.118 AR N AR P
Average diameter of (20, 30] cm 0. 047 0.008  -0.129 0.127 AR AR NP P
trees at breast height (30, 40) cm 0.093  0.132 -0.042  0.058 AR p AR AR
>40 cm -0.250 0.253 0.129  -0.520 NP P P NP
T AIE <5m -0.082 -0.220 -0.089  0.214 AR NP AR P
Average height of arbor (5, 10| m -0. 171 -0. 080 -0. 101 0.118 NP AR NP P
(10, 20) m 0.121 0. 164 0.250 0. 084 P P P AR
>20m 0.077 0. 057 0.106 -1.000 AR AR P N
WA <lm 0.123  0.237  0.118 -0.042 P P P AR
Average height of (1,2]m -0.370 0.331 0.256 -0.136 NP P P NP
shrubs (2,3)m —0.157 -0.437  0.022  0.046 NP NP AR AR
>3m 0.211 -1. 000 —-1. 000 0. 101 P N N P
W N A <5cm 0.288 -1.000  -1.000 0.129 P N N P
Average height of herb (5, 10] cm 0.522 0.078 0.242 0. 300 P AR P P
(10, 20] cm -1. 000 0.074 -0. 099 0.300 N AR AR P
(20, 30) cm -1. 000 0.012 0.057 -1.000 N AR AR N
=30 cm -1.000 0.242 0.174 -1.000 N P P N

N M[al#E (E,= -1); NP N#EGIERE (-1 <E,<-0.1); ARNBHHLIESE (-0. 1 <E <0.1); PRMIFES 0.1<E <1)

N means avoid (£, = -1); NP means tend to av01d (-I<E <
<)

2.2 FRAEA B b BE R TR B R e R 3R

Sk 7 R AS ) 2 1 4G 2, b B 5 1) T B )
K2, 0% 18 M ESRNFAT EW i, &
Z i B M B A T A E R R T 1, B
TTHK R A 84. 095%, H 2| KA TN K
A FRFRIEE KT 1, BREGTHCR 508
njm%\wn%%\mqw%,ﬁﬁL%Im%
CaE Tk, Y. Yem . Boos shas i . Al
PR . BRI SIS NS AE R, Witk
TRAGEAS 5] 25745 i 8 e PR AR (B 36 B)o

XA R AEE KT 10 05y
AR ) 2 A9 £
F T TR TR AR YIS (0.814),

— I
SO . BRI /\/l\azbizéj\'#
F A 2 By IR

-0. 1); AR means random selection (=0. 1 < E;<0. 1); P means like to choose (0. 1 < E,

(0. 675). FALST 3 KIS I (0. 734), FALST 4 KM

A (-0.582),

F T 5 By HLIE

FE (0. 725).

F RS 6 TG shiak B (0. 579) . FALAT 7 (A
B (0.740) LA K R 43 8 By i 4L T B o
(0. 528), JE A~ T HLA HAH G R B4 XHE B K 1Y)
A i EAFISAS TR R B R S (0. 820).
ﬁﬁw@«mw\ﬁﬁﬁ(4mm\ﬁﬁ
(0. 615), HUHUIG SR EE (0. 649). Bl (-0.396) K
B E WA P R B I E e RS i Bk
HIE 7S AN 3 %40 v BB GE S (0.902) . TR K Y
(0. 800), i 44 7% Bh 3k BE (0. 674). Y (0.513).
NNTEBIIRIE (0. 609). EEE (0.664), Ja5 1 FE M
I3 A G R B X S R AR £ 5 A ZERTS A3
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B3 T R AE (0. 868). MR JE (-0.798). ik
(0.824). ¥ fii (0.743). ¥k £ (0.550). f&k K
(0. 523) &4 3 K4 R 6 FR B4 B i K Y

=
EEAO

FR A 2 4 A A S T 0 2 B AR FE oy
KRB, RYZMAGER . BN E kB
TR F A HERRE . A T AE B 2k
M 3 2 2 M e 2R A R B OB BRARAE L AR
TR BRI 5 5 e A A ZE A M ik
PRI B T M BRI T
3 itk

TRAE X 1 BT 38 1V BE T 5R, B AR )TIZ
A SR 2 RE, WG R EREE T DT - T Z 04K 4 000 m
DA b i RO X (Fooden, 20005 %20 3E4E, 2018),
A AE T = TR PR T O R A B AV e A A% T I o
WA HRFM, MEYEZ | SREINLIRT .
FEL TR, R R, A T AT
FEIR AT 2, 3 PSR I o 50 W G b 3k R N S
WAL, BE5WERNEY R . RlE .
ol ) sl o 9 S8 G AR IR S UIAR G, R ant % 518 N
HEAEH T IE W (255, 20115 5K BH 4%,
2022). — MR, BY . KIS RS
WM PEPE ) — R R (&S, 2004), —4Fh
ZE M I AR AR A R 5 R X e A S R AR AR B
FEDRUAL, S0 6 488t 2 Bt 2 4 T A 2

AT A, TE) VG s b X, AR Y
2 1 Bk - EJE T iR L X (3 500 m DA 1),
OIS Shyu e MR AT B0 A e i 2 a1k o
AL B BCEZE, IV e X R A 32 B
BT 3900 ~ 4 300 m AYEL = AR T, A TR J B
83 500 ~ 3 900 m (AR EAR MR bty . 580
JRE, ATREEFE N . B K R IR A
MR, EWREFE, HARTHAD,
AR IR M FE T TR R, . R L A S AN ETE
X, NRTHhER, FnimkiEs. 2. KkE
R RE Mk NG S i T3, 2080 TR SR
WX, ZFEAEFEMXSEES . SYR=Z,
A PR MR R b T Ol W, DR R AR A 4 Z R R B
3k NS0 B T4, T 2 bk R (IR Vi 4K Ml
T3, X509 IR A 220 520 <7 i 55 AN 200 30
I ECE AT 2L OT AR B, 2014), X F b BA:

TR T3 88, BRI BEBE MR - 22 . b Hi
PR/NBIAFGEHE X AT Bl T80 3 sl B i e
PFE; 4. FPIRERBERT LD . B AF 55 DBl i
U UL BORE L A5 g T s A1 2 — 0T 3 AR i A 58 3
T T FRE B2 BE MG, DR Ay v D M XL
B i Ak 0 R B AR R AR R 22 L R XUHESS T Ll
BA X HET 2 KIS MY AR, &
Wi+ o XA G KA T I e E R LY
BRAEAT A ST & B0, I S0 i X B SR AE & =t
T A MO (AR BT, 2009; Xie et al.,
2012), XEEGERRY], FEAMEES . ARAETT
T M RS rh AR ) B0 B AT A SR B A
5P, X 5 AR Z RIS AE I P i R B
AR A AR 2E " Y BE 2 T i R I — 2 (Agetsu-
ma, 1995; XG5S, 2015; Lier al., 2019), AA
TR I SRS, B R
] 76 FE B 5 Y B B 06 2, i B 2 1) ) 5 4F
PrHCE B B, A& X 3 1 D) 2 B B L
P, G RG22 i 1 o 4% BH 3%
TSR, XTRES A X A E Y A E =,
B i — LY K SE B SR B A . B,
b BRRAE T A e B A S B R R . RE R IH A
MG, ARSI, e R XA R A
Yk = 2745 0T v ER 0] Bk D A R 1 AR B
EYGR

R P S B R R M, [FAd
KRB NS . EREHBEEZAEESYRIR
FEMMHX IS, JLEAERM G s, A
TR X I o S M AT W6 By, T B R R AKX
AMUEF FEEHEWRIE, ML R =2 2
OGRS Sh IR . A, A — LR
WY, REIEE WA o KA PR s 3l AR
B4, 2009; #ha25E%E, 2011; 2R KHE, 2015
RE A, 2017), o KA A ACHH: | bR % %
D7 B BRAEAE AR 2 B8 2 AT ek /D e T AR, A
WA AR, o R S R4 A R A Y BRR S5 A
FEACIT XS . & B ERMEN B, Nkt
AE S B, ZTEARIA B KT 60% G S 1
G g, (HBk . & ZETE ZAEAR /N T 60% 14
SHLTE B, T AR AR AT E SR 5T K PR AR 4 A
XTHS s , A B TR A FE R T IR R . X
KRR, & BERETER, BYhKssD,
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TRAE Al fe A T K TR A X kG Bl Wi, Bk ZE,
Bl N U 2K 5y, HOZIX I E 14
WA S, AR AL 2 08 Wi B /N K I A XoF
T K IR R AR, X5 PR R 1] 4 2246 (Rhi-
nopithecus roxellana) 7/ [A) 2= 5 X 7K U5 4 2% #5628
I (%, 2009),

B RB, AH AR R M XA R, R i
PRI T BRI A T3 T Sy R 0 2 4%
4, FIRES IR T B R IRE = G, B
Rk AR X N 2S00 Bl B S Ikt i 4 o B
FER X B3, HXOOE shm BEwcg, oA
B AR H I B YR IR Re e I AR,
T MRS S N, A& FEA—ME, J0
HAEAZE, B sh X3k 5 20 8l X3 5 %
B, AR R A BRI R S A ] —
TR £ . A TR BT IR B = (S BR A XT EA AR ) 1Y)
WG I, g AL Sy, AN AU NS
16 5 R ) XU o T 224 30 8 7 S 8 5 s A 77
TERMRIM G, M4 . B AN i 2
B eV A HTET, AT AR 2 a] AR
X, R KBS R AR AHEE 2 . AR
T, (HE5 R R B R X AT 3 Bl .
ARXA RKEMEIAR, BeERR R EmiE R
R, S E R R d . o EE
S FEPRAE TR B, RS R T B R )
FWCE s TR R, RERERRENEY,
REAE A B e IO BT & 1 T, AHSC & PRI SR ik
B B A A7 A6 £ HUPE (Lu et al. , 2007; Tomar and Si-
karwar, 2014), A 1 i Jo2 & 1% B 400 mT e 2 W 5 | ke
TERAR X TG Bl 1 =225 A

g B RTER NG R R AR AR AN [ 2
B AR GEUR 22 5 LA SN Ry T T 7 A A ] g G S,
VEREImAT, HOPRARAER T . A T T AR
K ¥ 5 B 1 R G EEWEM . 5HAD
R 4 b DX () BRBEAR B, 7E DU 2R Rl SR IR BE 1
70 A T i A IR B2 A B Joi e ) R B /b e
HAE, JIF RIGAUE Y IR 5 AT Al e
SR XA TE B AR AT IR s A A
FER BT OCHE . (RPN AR, &
PR HERCH . SR BEFP AR TGS, g
W N gE DU A S0P 2 DXk N 28 5
) RIS AF AL

BOS s AU AR AT 2 DU A MOl AR R L AETT
ELP RIS BN R BUR I K T SRy ST SE R R R4
LR, et — I !

SE Wk

Allegue H, Guinet C, Patrick S C, Hindell M A, McMahon C R, Réale
D. 2022. Sex, body size, and boldness shape the seasonal forag-
ing habitat selection in southern elephant seals. Ecology and Evo-
lution, 12 (1): e8457.

Agetsuma N. 1995. Foraging strategies of Yakushima macaques (Ma-
caca fuscata yakui). International Journal of Primatology, 15 (5):
595-609.

Bai D F, Chen P J, Atzeni L, Cering L, Li Q, Shi K. 2018. Assessment
of habitat suitability of the snow leopard (Panthera uncia) in Qo-
molangma National Nature Reserve based on MaxEnt modeling.
Zoological Research, 39 (6): 373-386.

Chesson J. 1978. Measuring preference in selective predation. Ecol-
ogy, 59 (2): 211-215.

Cui Z W, Shao Q, Grueter C C, Wang Z L, Lu J Q, Raubenheimer D.
2019. Dietary diversity of an ecological and macronutritional gen-
eralist primate in a harsh high-latitude habitat, the Taihangshan
macaque (Macaca mulatta tcheliensis). American Journal of Pri-
matology, 81 (4): €22965.

Ding Z F, Hao J, Xu H L, Zhang P. 2020. A study of the foraging strat-
egies of rhesus macaques (Macaca mulatta) in wild and provi-
sioned free-ranging groups. Acta Anthropologica Sinica, 39 (3):
495-506. (in Chinese)

Fahrig L. 2003. Effects of habitat fragmentation on biodiversity. An-
nual Review of Ecology, Evolution, and Systematics, 34 (1):
487-515.

Fan S R, Fan G Z, Dong Y P, Zhou D W. 2011. Research of the sea-
sonal division method on Tibetan Plateau. Plateau and Mountain
Meteorology Research, 31 (2): 1-11. (in Chinese)

Fu M X, Pan H, Song X Q, Dai Q, Qi D W, Ran J H, Hou R, Yang X Y,
Gu X D, Yang B, Xu Y, Zhang Z J. 2022. Back-and-forth shifts
in habitat selection by giant pandas over the past two decades in
the Daxiangling Mountains, southwestern China. Journal for Na-
ture Conservation, 66: 126—129.

Fu W, Ren B P, Lin J Z, Luan K, Wang P C, Wang B, Li D Y, Zhou Q
H. 2021. Jiyuan Taihang Mountain macaque population and con-
servation status. Journal of Guangxi Normal University (Natural
Science Edition), 39 (1): 45-52. (in Chinese).

Fooden J. 2000. Systematic review of the rhesus macaque, Macaca
mulatta (Zimmermann, 1780). Fieldiana Zoology (New Series),
96: 1-180.

Gao M X, Guo Q X, Cheng Y F. 2011. Simulation of effects of habitat
area and quality on population dynamics of wild boar. Journal of
Northeast Forestry University, 39 (1): 116—119. (in Chinese)

Groff L A, Calhoun A, Loftin C S. 2017. Amphibian terrestrial habitat
selection and movement patterns vary with annual life history pe-
riod. Canadian Journal of Zoology, 95 (6): 433-442.



6 11 HrpE LA

JUIG g Dt DX A 5, 3t e 436 1 2 2 685

Han Z X, Wang W, Hu J C. 2011. Habitat selection by Francois’ lan-
gur in Jinfo Mountain in spring. Scientia Silvae Sinicae, 47 (4):
121-128. (in Chinese)

Hong Y, Connor T A, Luo H, Bian X X, Duan Z G, Tang Z, Zhang J
D. 2021. Spatial utilization and microhabitat selection of the
snow leopard (Panthera uncia) under different livestock grazing
intensities. Earth Interactions, 25 (1): 151-159.

Huang Z H, Huang C M, Zhou Q H, Wei H, Meng Y J. 2010. Diet and
the seasonal changes of the Francois’ langur (Trachypithecus
francoisi). Acta Ecologica Sinica, 30 (20): 5501-5508. (in Chi-
nese)

Jiang X L, Wang Y X, Ma S L. 1991. Taxonomic revision and distri-
bution of subspecies of rhesus monkey (Macaca mulatta) in
China. Zoological Research, 12 (3): 241-247. (in Chinese)

Johnson D H. 1980. The comparison of usage and availability mea-
surements for evaluating resource preference. Ecology, 61 (1):
65-71.

Kumar A. 2017. Population density and various stress factors affect-
ing number of rhesus monkey, Macaca mulatta (Zimmermann,
1780) in Bir Sonti Reserve Forest in district Kurukshetra, Haryana
(India). Life Science Journal, 14 (6): 84-89.

Lechowicz M J. 1982. The sampling characteristics of electivity indi-
ces. Oecologia, 52 (1): 22-30.

LiDY, HuJ, Ren B P, Shen Y S, Zhou Q H. 2012. Winter habitat se-
lection by Macaca mulatta in Baimaxueshan National Nature Re-
serve, China. Journal of Guangxi Normal University (Natural Sci-
ence Edition), 30 (2): 111-116. (in Chinese)

LiDY. 2015. Habitat selection of Macaca thibetana in Tangjiahe Na-
tional Nature Reserve. Journal of Sichuan Forestry and Technol-
0gy, 36 (4): 28-32. (in Chinese)

Li Y H, Huang Z H, Zhou Q H, Ma G Z, Huang C M. 2019. Daily ac-
tivity pattern in Assamese macaques inhabiting limestone forest,
southwest Guangxi, China. Global Ecology and Conservation, 20
(20): €00709.

Liu Z S, Zhang M M, Li Z G, Hu T H, Qu H. 2009. Feeding and bed-
ding habitat selection by red deer (Cervus elaphus alxaicus) dur-
ing winter in the Helan Mountains, China. Acta Theriologica Si-
nica, 29 (2): 133-141. (in Chinese)

LuJ Q, HouJ H, Wang H F, Qu WY. 2007. Current status of Macaca
mulatta in Taihangshan Mountains area, Jiyuan, Henan, China.
International Journal of Primatology, 28 (5): 1085-1091.

LuJ Q, Tian J D, Zhang P. 2018. Advances in ecological research re-
garding rhesus macaques (Macaca mulatta) in China. Acta The-
riologica Sinica, 38 (1): 74-84. (in Chinese)

LyuJ Q,Lul Q,LiJY, Zhang J Y, Qu WY. 2002. Feeding habits of
Macaca mulatta in Taihang Mountains. Chinese Journal of Ecol-
ogy, 21 (1): 29-31. (in Chinese)

Naher H, Khan S I, Ahmed T. 2016. Population status and distribution
of rhesus macaque, Macaca mulatta, in a moist deciduous forest
of Bangladesh. Bangladesh Journal of Zoology, 44 (1): 60-72.

Nickel B A, Suraci J P, Allen M L, Wilmers C C. 2020. Human pres-

ence and human footprint have non-equivalent effects on wildlife

spatiotemporal habitat use.
108383.
Qi D M. 2014. Winter habitat selection of Macaca mulatta in Lu

Biological Conservation, 241:

Mountain, Sichuan Province. Hubei Agricultural Sciences, 53
(6): 1359-1363. (in Chinese)

QiGL,HuYB, Owens J R, Dai Q, Hou R, Yang Z S, Qi D W. 2015.
Habitat suitability for chiru (Pantholops hodgsonii): Implications
for conservation management across the Tibetan region of Chang
Tang. The Journal of Wildlife Management, 79 (3): 384-392.

Su Q. 2019. Study on genetic diversity of rhesus monkeys in south-
east margin of the Qinghai-Tibet Plateau. Master thesis. Ya’ an:
Sichuan Agricultural University. (in Chinese)

Tie J. 2009. The plant composition in the habitat and food resources
evaluation of Rhinopithecus roxellana in Shennongjia, China.
Master thesis. Beijing: Beijing Forestry University. (in Chinese)

Tomar S, Sikarwar R. 2014. Feeding ecology and diet composition of
rhesus macaques (Macaca mulatta ssp. mulatta) in Chitrakoot Re-
gion, India. Indian Forester, 140 (10): 970-975.

Wada K. 2005. The distribution pattern of rhesus and Assamese mon-
keys in Nepal. Primates, 46 (2): 115-119.

Wang W, Chu Y M R, Hu G. 2013. Habitat selection of golden snub—
nosed monkey (Rhinopithecus roxellana) of Baihe Nature Reserve
in autumn. Journal of China West Normal University (Natural
Sciences), 34 (1): 16-21. (in Chinese)

Wu Z J, Dai D L, Ning J J, Huang C L, Yu H. 2012. Seasonal differ-
ences in habitat selection of the crocodile lizard (Shinisaurus
crocodilurus) in Luokeng Nature Reserve, Guangdong. Acta Eco-
logica Sinica, 32 (15): 4691-4699. (in Chinses)

Xie DM, LuJ Q, Sichilima A M, Wang B S. 2012. Patterns of habitat
selection and use by Macaca mulatta tcheliensis in winter and
early spring in temperate forest, Jiyuan, China. Biologia, 67 (1):
234-239.

Xie DM, LuJ Q, Lyu J Q. 2009. Winter habitat selection of rhesus
macaques (Macaca mulatta tcheliensis) in Taihang Mountains, Ji-
yuan, China. Acta Theriologica Sinica, 29 (3): 252-258. (in Chi-
nese)

Yamagiwa J, Izawa K, Maruhashi T. 1998. Long-term studies on wild
Japanese macaques in natural habitats at Kinkazan and
Yakushima: preface. Primates, 39 (3): 255.

Yang C, Pan S X, An T H, Ma G, Feng J C, Meng X X. 2011. Prelimi-
nary studies on the habitat preference of Moschus sifanicus during
winter in Xinglongshan National Nature Reserve, Gansu. Sichuan
Journal of Zoology, 30 (3): 481-487. (in Chinese)

Yan Z C, Chen Y L. 1998. Habitat selection in animals. Chinese Jour-
nal of Ecology, 17 (2): 43-49. (in Chinese)

YuJ, Xu C, Wang R T, Luo Q, Fan Y Y, Hu J. 2017. A preliminary
study on habitat selection of Sichuan snub-nosed monkey in Lao-
hegou Nature Reserve. Journal of China West Normal University
(Natural Sciences), 38 (2): 123-129. (in Chinese)

Yu X, Li XY, Wang Y L, Yang S J. 2009. A review on habitat selec-

tion of Primates in space and time. Forest Inventory and Plan-



686

ik

S

o 3%

ning, 34 (1): 25-29. (in Chinese)

Zhang M H, Li Y K. 2005. The temporal and spatial scales in animal
habitat selection research. Acta Theriologica Sinica, 23 (4): 85—
91. (in Chinese)

Zhang R F, Wu C F, Chen T, Zhang J, Zhang P. 2021. Morphological
characteristics of Macaca mulatta brevicaudus. Acta Anthropo-
logica Sinica, 40 (1): 97-108. (in Chinese)

Zhang Y, Li J Y, Qian F W, Ma K M. 2022. Historical evolution of
habitat suitability of oriental white stork stop over at the Yellow
River delta during spring migration. Journal of Northeast For-
estry University, 50 (1): 93-99. (in Chinese)

Zhang Z Y, Zhu J, Fan Y M, Lou Y X. 2010. Camparitive study on
habitats of Macaca mulatta in Yongxing Township of Huaping
County. Journal of Southwest Forestry University (Natural Sci-
ences), 30 (2): 47-51. (in Chinese)

Zhao H T, Dang G D, Wang C L, Wang X W, Guo D, Luo X, Zhao J Q,
He Z B, Li B G. 2015. Diet and seasonal changes in Sichuan
snub-nosed monkeys (Rhinopithecus roxellana) in the southern
Qinling Mountains in China. Acta Theriologica Sinica, 35 (2):
130-137. (in Chinese)

Zhao H'T, Wang C L, Wang X W, Li B G, Wang K F,Li T C, Li J F,
Gao C L. 2015. Distribution and population status of Macaca
mulatta in Shaanxi Micangshan National Nature Reserve. Acta
Ecologica Sinica, 35 (17): 5632-5637. (in Chinese)

Zhong M, Shi H, An S Q, Leng X, Li N. 2016. The studies of wildlife
habitat suitability assessment and habitat fragmentation in China.
Ecological Science, 35 (4): 205-209. (in Chinese)

Zhu H Q, Piao M J, Lan J Y, Li L B, Liu J Q, Zhu W Y, Yan G H,
Cheng L. 2019. Winter habitat selection of three species of Mus-
telidae in Huangnihe Nature Reserve. Chinese Journal of Wild-
life, 40 (1): 75-82. (in Chinese)

THRDF, MR, tRAEK, SRMG . 2020. HRAGEBE A MK 09 Hh kv 25 5
NZE2EEER, 39 (3): 495-506.

S E, ARLLAE, BITEUk. 2004 WA S L B T IGUR
T ARAEAROIL KA R

FAR, REEE A, SR 2013, ) A SRR DX 4 22 Rk 2R AR B
Vet PEARIME RS2 (A ARER), 34 (1): 16-21.

TTARHL. 2014, VU L 9 & AR B e 1ALl )27, 53
(6): 1359-1363.

A3, AT 520°F, AR, 28R, EIRE, 52, BOR 5, R . 2021.
TRERAT LB AP R AR BRI R 2440 (H
SREFERR), 39 (1): 45-52.

EOJULA, B, AR, SRS R, BROOT . 2002, RAT BRI A9
P AR, 21 (1): 29-31.

Uk, AN, 22 AT, 2RI, R, SR SCT, A AR, T
2019. B GAP X =R RNRL sl 4 TR T . B A3
YR, 40 (1): 75-82.

XYRA:, SRR, 226N, B AR, 5L, 2009, B2 10 Hh AU
AN AEBTERE . 285, 29 (2): 133-141.

S0 . 2019, 75 G S AR i 5% b DX R ki % 2 RO L M
IVIIPARY =22 T =S AT

W2 BT, LR, D, W e, AR, 2011 H%EEIA
R IX B A A S 205 . W)ilsiy, 30 3):
481-487.

A, B, T, BE, JEO0HE, MIAS. 2017, B H AR GIX
I & 22 MG B bR RE WAL SE . PYARIIE R 22 i (A SR}
2£0R), 38 (2): 123-129.

ARFE, Bk, THE, B8], 2009, RAKEEFE SR B R
A ZEWFSE£iak . Mlk A BRI, 34 (1): 25-29.

TKBH, 2540, Bk Sr, ThRO T . 2022, B =AY ZR D7 S A BT
BEII AL B Fr I AR . AR EARL KRR, 50 (1): 93-99.

TREAE, 225 . 2005, B AR BRI ST P A I A RUBE . Bk
i, 23 (4): 85-91.

KB REE, L, B BFE. 2010, = EREEER K L S Bk B
LL#E . VU R AR B AR, 30 (2): 47-51.

eatiml, IR, BRI, TRAS, RIS . 2021, T R kA AU TR A5 2 AiE I
HAE Ve ANZEZR, 40 (1): 97-108.

RIEZE, W42, Tk, BRI, FifE. 2012, T ARE BT A AR X
B A R PR TR 2R S RS AER, 32 (15): 4691-4699.

SRR, YU, T, REE SO, 2010, T R I E R 407 AR
P R AR AT, 31 (2): 1-11.

B, TR, TR T, 0L E, TP, 2R, 2RI, WA .
2015, BVERAS LU FR SR ORAP XAk 1) 43 A S R4 i 1A
. EZRAER, 35 (17): 5632-5637.

RV, S o, TR, BB, 2578, Bt AR, PR SE, 2547
. 2015, ZUSREII & 22 M A R M T As ik . 2k
2241, 35 (2): 130-137.

BRI, RR S, T, VIR, 25, 2016, FF A Shd A BE R R
M I E BB ALY . AR, 35 (4): 205-209.

BRAE . 2009, #HARHL 4 2245 (Rhinopithecus roxellana) 1 B HiAH )
(DI NE R e/ R B 11 [ | A= N A N =2 e = X VA
.

P, [P, R0 2011, ABTADLAR BT T RURN AR BT T X A
HESHAS R . ZRIEMO K254k, 39 (1): 116-119.

wrge, WA, I, 54, FINE . 2010, R EY AN
Zer AR . AEARAAR, 30 (20): 5501-5508.

Ve, TR, DA . 1991, H ERRIEAY 2 B A3 A . shi =i
7%, 12 (3): 241-247.

BRSO, FAE, BB AL . 2011, S PC AL B R AR AR B
Mol R, 47 (4): 121-128.

R, B0 L, BL4r. 2009, KAT BRI M4 Ze: Bk it . B2k
242, 29 (3): 252-258.

OB, MZEAR, SKMS . 2018, A E AR L A gk .
i, 38 (1): 74-84.

BARH, A, AR, ok, M. 2012, A5 WL A REPIX
BRG4GB L e . ) PRI 4R (A SRR AR, 30
(2): 111-116.

BT . 2015 JH R E R YA KA X G M (Macaca thi-
betana) AEBEHERE . WAL FHE, 36 (4): 28-32.

PR, PR . 1998, Sy sk R . AR 4RE, 17 ()
43-49.

W,

o
A



6 JTRRBILAE - 0P i DR AT e A T 22 687

MiRA JIIESESE SR MIE R £ SR TR

Appendix A Ecological factor characteristic plots for habitat selection of macaques in the Western Sichuan Plateau during the four seasons

EFT s FifFER) ST P, BEPRRE T EL
Ecological factor Category H Fk ES Fk %
Spring  Summer Autumn Winter Spring Summer Autumn Winter

TR Altitude [3500, 3700] m 2 1 2 2 0 0 0 2

(3700, 3900] m 13 10 8 19 6 3 2 19

(3900, 4100] m 22 20 25 24 18 18 21 19

(4100, 4300] m 11 13 15 8 5 10 12 0

HEFEAE 11175 Mountaintop 2 2 3 1 0 1 2 0

Topographic features II# Ridge 1 0 2 2 0 0 2 0

1114+ Valley 5 8 5 0 7 6 0

LI Foot of the mountain 29 20 27 23 24 14 19 20

11 ¥ Saddle 0 5 3 2 0 5 3 0

14 Linn 11 9 8 20 5 4 3 20

3¢14] Slope aspect FH3% Sunny slope 15 16 18 14 12 13 15 10
Az S Az

ﬂ@igi}{%nd half shady slope 23 22 20 31 12 17 15 23

B3 Shady slope 10 6 12 8 5 1 5 7

Y7 Slope gradient(°)  [0,15] 30 28 37 38 14 19 27 29

(15,40] 17 16 12 14 14 12 8 10

(40,70] 1 0 1 1 1 0 0 1

(70,90] 0 0 0 0 0 0 0 0

i Slope position =354 Up slope 3 5 7 5 0 3 5 1

FR3 A7 Middle slope 6 14 11 5 2 14 11 0

YA Low slope 39 25 32 43 27 14 9 39

B K R B <50m 22 19 22 27 14 10 12 26

Distance to water (50, 100] m 16 7 13 14 11 4 9 11

source (100, 200) m 6 8 4 6 4 8 4 3

>200 m 4 10 11 6 0 9 10 0

P T O <100 m 16 11 18 28 6 4 11 25

Distance to the road (100, 300] m 17 13 13 13 15 9 9 13

(300, 500) m 3 9 4 5 3 8 3 2

>500 m 12 11 15 7 5 10 12 0

&R Deforestation 7t No 21 14 19 26 13 8 12 23

H Yes 27 30 31 27 16 23 23 17

NCHHE IR >30m 42 37 42 44 28 28 31 32

Trace of human activity (10, 30) m 6 7 8 9 1 3 4 I3

<10m 0 0 0 0 0 0 0

NG s 0~2d 14 10 17 39 4 2 9 38

quation of human ac- 3~5d 1 3 2 2 1 3 2 2

tivity 6~9d 7 10 16 8 1 9 15 0

>10d 26 21 15 4 23 17 9 0

T Bham JC None 1 29 21 0 0 23 15 0

Grazing intensity 1% Light 8 13 27 4 0 8 20 4

%% Middle and lower 11 2 2 5 7 0 0 3

f Middle 23 0 0 5 18 0 0 4

%3 Middle and upper 4 0 0 17 3 0 0 11

i Strong 1 0 0 22 1 0 0 18

[z ¥ Concealment = High 4 10 5 3 3 9 4 2

' Middle 34 25 28 27 19 17 19 17

fi& Low 10 9 17 23 7 5 12 21

AP Canopy density < 20% 4 7 13 15 3 5 11 14

(20%, 40% ] 20 17 22 25 9 10 13 19

(40%, 60% ] 17 18 14 13 10 15 11 7

(60%, 80%) 6 1 0 0 6 1 0 0

> 80% 1 1 1 0 1 0 0 0

Vit il £tk Coniferous forest 14 13 13 7 10 13 12 2

Vegetation types 15 LIARAR Alpine oak forest 6 12 11 10 2 9 8 6

b il ifg s bk 15 1 16 24 9 9 13 20

Mixed broadleaf-conifer forest
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4[4 A Continued from appendix A
; H i RHIER ST P, PR K
A T e - ' i '
Ecological factor Category X =] Tk % # =1 778 4
Spring  Summer Autumn Winter Spring Summer Autumn Winter
TR VE I A
Vegetatijo:n types Deciduous broadleaf shrub 10 8 8 6 3 0 0 6
I FH (T4 )
Lowland grassland (near the river 3 0 2 6 3 0 2 6
valley)

e LR (L5

Alpine grassland (mountaintop) 0 0 0 0 0 0 0 0
= 1A ME Alpine screes 0 0 0 0 0 0 0 0
TeAR Wtz (10, 20] cm 5 2 7 9 3 0 5 8
Average diameter of (20, 30] cm 13 9 11 21 8 5 6 19
trees at breast height (30, 40) cm 24 21 20 14 16 15 13 1
> 40 cm 6 12 12 9 2 11 11 2
FAY B <5m 8 7 9 19 4 3 5 18
Average height of arbor (5, 10]m 12 14 13 18 5 8 6 14
(10, 20) m 12 15 18 11 9 14 17 8

>20m 16 8 10 5 11 6 7
WA <lm 12 8 12 12 10 6 8 9
Average height of (1,2]m 10 25 18 21 3 23 16 13
shrubs (2,3)m 19 11 20 19 9 2 11 17
>3m 7 0 0 1 0 0 1
A <5cm 44 0 0 43 25 0 0 30
Average height of herb (5,10] cm 4 7 1 4 4 5 1 4
(10, 20] cm 0 17 12 6 0 12 6
(20, 30) cm 0 16 22 0 0 10 15 0
>30 cm 0 4 15 0 0 4 3 0

BtRB Il P R ARG 2 ik R S S EE
Appendix B Seasonal characteristic value for habitat selection of macaques in the Western Sichuan Plateau
e T :Ftﬁéﬂﬂﬁ,#ﬁﬁ Initial ei%;r%\[;a;%i%z ?ig;??%ﬁﬁiﬁﬁ’ﬁ Fa;;[r]l;aﬁdﬁi% matrix
Season  Principal components Eigznvalues Cumulative/ ;o/r;t)r}bution rate (%) Eig:nvalues Cumulative/ ;o/r\lt)r‘ibution rate (%)

£ 1 3.990 22.165 3. 990 22.165

Spring 2 2.536 36.256 2.536 36.256

3 2.236 48. 680 2.236 48. 680

4 1. 662 57.912 1. 662 57.912

5 1.295 65.104 1.295 65.104

6 1.235 71.967 1.235 71.967

7 1.139 78.293 1.139 78.293

8 1. 044 84. 095 1. 044 84. 095

JFES 1 4,147 23.039 4. 147 23.039

Summer 2 2.817 38. 690 2.817 38. 690

3 1.946 49. 500 1. 946 49. 500

4 1.633 58.570 1.633 58.570

5 1.416 66. 437 1.416 66. 437

6 1.132 72.724 1.132 72.724

E 1 5.369 29. 826 5.369 29. 826

Autumn 2 2.987 46. 422 2.987 46. 422

3 1.921 57.092 1.921 57.092

4 1.303 64. 331 1.303 64. 331

5 1.201 71. 001 1.201 71. 001

6 1.097 77.096 1.097 77.096

P& 1 5.068 28.153 5. 068 28.153

Winter 2 2.983 44.726 2.983 44.726

3 1.902 55.293 1. 902 55.293

4 1. 448 63.336 1.448 63.336

5 1. 190 69. 946 1. 190 69. 946

6 1.115 76. 139 1.115 76. 139




