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Abstract: [Objectives] Habitat is the basis of wild animals, and bed-sites is one of the most important
functional patches. In order to understand the bed-sites habitat characteristics and selective utilization pattern
of wild Alpine Musk Deer, this study was conducted from December 2021 to January 2022, in Xinglongshan
National Nature Reserve of Gansu Province in northwestern China. [Methods] We obtained the bed-sites
records of Alpine Musk Deer by sample line survey method. Vanderploeg selection coefficients and Scavia
selection indices were used to calculate the selection of discrete variables, and principal component analysis
and resource selection function were used to assess the bed-sites habitat selection. [Results] The results
showed that wild Alpine Musk Deer preferred to use habitats with lower altitude (2 488.5 £+ 26.6 m), higher
shrub height (1.3 £ 0.3 m), higher shrub canopy (31.08% + 3.14%), higher ground-plant cover (38.36% =+
3.27%), more fallen wood (0.5 + 0.1) plot and shallower snow cover (1.0 + 0.3 cm) in winter (Table 1); and
preferred to use habitats in southern lower slope, closer to water resources, shrub habitats with good
concealment condition in winter (Table 2); the principal component analysis showed that the cumulative
contribution of arbor factor, food factor, safety factor and topographical factor amounted to 67% (Table 5).
The resource selection function yielded a log-linear model: Logit(x) = - 4.967 + 0.001 x altitude - 0.02 x
slope gradient + 0.03 x arbor canopy + 0.104 x arbor height + 0.17 x shrub canopy - 0.466 x snow depth
- 1.015 x slope aspect (Table 7). [Conclusion] Our results reflected the comprehensive ecological demands
of security, food and water resources adaptability of bed-sites used by Alpine Musk Deer during winter.
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Tablel Continuousvariablesin winter bed-sites of Alpine Musk Deer and control plots

AF & Variables I FE b Used-plots (n = 39) X} B FE b Control plots (n = 39) P
K Altitude (m) 2488.5+26.6 2609.7+19.5 <0.01
W Slope gradient (°) 28.1+0.8 28.5+0.8 0.87
FrAH A B Arbor canopy (%) 278+25 29.5+0.9 0.07
Fr A Arbor height (m) 27.7+2.6 32.0+0.8 0.92
FRAMREL Number of arbor 25.1+2.4 27.1+0.7 0.16
WEAHY T Shrub height (m) 13+03 0.4+0.1 <0.01
K 5% FE Shrub canopy (%) 31.1+3.1 29+0.8 <0.01
HhZRAE Y 36 Ground-plant cover (%) 38433 6.5+0.7 <0.01
{814 % Number of fallen wood 0.5+0.1 0.1£0.0 <0.01
FHRE Snow depth (cm) 1.0+03 34403 <0.01
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Table2 Discretevariablesin bed-site habitats of Alpine Musk Deer during winter

P e FHBEHE G WERHE (oD EFERE (WD EFEEE (ED
A5 & Variables 25 H Item . . L
Used-plots number Survey-plots number Selection coefficient Selection index
7R East 11 29 0.07 - 055
1 54 South 22 5 0.84 0.54
Slope aspect 7 West 3 7 0.08 - 0.51
1t North 3 55 0.01 -0.92
3 Upper slope 6 52 0.07 - 0.65
Sl A F13% Middle slope 19 26 045 0.15
Slope location
T3 Lower slope 14 18 0.48 0.18
£FIF#K Conifer forest 22 50 0.07 - 048
@I #k Broad-leaf forest 0 37 0.00 - 1.00
S EL 2% bk
WA EH R
Vegetation types Conifer and broad- 8 6 0.21 0.03
g P leaf mixed forest
#EM Shrub 9 2 0.72 0.56
HAth Other types 0 1 0.00 - 1.00
i Strong 34 7 0.98 0.49
Rl e .
Concealment H Middle 4 43 0.02 0.90
95 Weak 1 41 0.00 - 097
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255 Variables KH ltem ARSI o BRERE R R B
~ Used-plots number Survey-plots number Selection coefficient Selection index
. i . .
B J5t 07 K VR 1z Close 20 11 0.85 0.44
Distance to the nearest H' Middle 1 17 0.03 -0.85
water it Long 18 68 0.12 - 046
i Strong 4 7 0.46 0.15
nn
PP viddie 3 11 0.22 - 021
Interference intensity
3 Weak 32 78 0.33 - 0.01

®3 LRLAFHEBAESARZENREER
Table3 Eigenvaluesof habitat variablesin bed-sites used by Alpine Musk Deer during winter

4> Principal components

HFE{H Eigenvalues

TTHk# Contribution (%)

LT TTH®E Cumulative contribution (%)

1 4.81 30.04 30.04
2 2.64 16.47 46.52
3 1.74 10.88 57.40
4 1.57 9.83 67.23
5 1.36 8.52 75.75

x4 DRAFRBASETRAREOEERRER
Table4 Rotated component matrix on loading coefficients of habitat variablesin bed-sites

used by Alpine Musk Deer during winter

A5 & Variables

'RF{iE 7] 2 Eigenvector

1 2 3 4
K Altitude (m) -0.10 0.63 0.42 0.45
i ¥ Slope gradient (°) -0.29 -0.18 -0.11 0.64
FRAHB I FE Arbor canopy (%) 0.86 -0.23 0.01 0.28
A Arbor height (m) 0.94 -0.15 0.06 0.12
FrAHEEL Number of arbor 0.95 -0.13 0.03 0.11
WEAHY T Shrub height (m) 0.11 0.12 0.44 - 031
WEA T E Shrub canopy (%) -0.76 - 045 0.12 0.21
KA 75 F Ground-plant cover (%) - 0.44 - 048 0.41 0.13
{844 Number of fallen wood 0.66 0.15 0.28 -0.49
XK Snow depth 0.32 0.51 -0.57 0.15
3 7] Slope aspect 0.30 -0.25 0.08 0.46
{7 Slope location 0.07 -0.80 -0.33 -0.24
T2 A Vegetation types -0.70 0.39 - 0.08 -0.32
[z ¥ Concealment -0.09 0.48 -0.64 0.13
U 7K IR H 2 Distance to the nearest water 0.43 0.42 0.33 0.05
FH58 % Interference intensity -0.29 0.37 0.36 0.21

B B R Y 4.81, TR R IX
30.04%, FrEfT RELESEMN BRI AR R
NTEARRHEE . ToAREEAMTEAREL Zher
T B R RN SRS PR ORIRAE, R oy

SR “CTRARET. 5 RN 2.64,
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1.57, TIERFN 9.83%, Hrhdfr RE4 A
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2.4 LDERAZENE RS B IRIE R A
Spearman FEAH AR I B, T A P B2 A1
TEARMRECR IEAHDS,  EA 7 B2 R M A 4 5 2
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Table5 The principal components of habitat variablesin bed-sites used by Alpine Musk Deer during winter

E 43 Principal components }J A% & Variables [X-¥1iy 4 Factor definition ~ TIHk% Percent (%)
TEARABHIEE . TeA i BEAT AR EL
1 k e X
Arbor canopy, arbor height, number of arbor TS Arbor factor 30.04
R AL, BB . WEA S
2 ]
Altitude, slope location, ground-plant cover, shrub canopy BT Food factor 1647
3 Bl fE . ZIR Concealment, snow depth 42 [KF Safety factor 10.88
4 Wi 317 Slope gradient, slope aspect I KT Topographical factor 9.83
K6 ABFEN Spearman X REIER
Table6 Spearman correlations of habitat variables
A hE W BUE TORISRE AeARmEE TRARMREL MERREE MR SRR A Wr e
Variables  Altitude Slope Arbor canopy Arbor  Number of gpyp  Ground-plant Snow depth  Slope Slope  Concealment
gradient height arbor canopy cover aspect  location
K Altitude 1 0.213 -0.015 -0.055 0.015 - 0.390 -0.322 0.177 0.325  -0.696 0.295
1
I . 1 -0.167 0.072  -0.115 - 0.054 -0.098 -0.015 0.223  -0.162 0.059
Slope gradient
IAAH AL 1 0.264 0.597 0.037 0.044 -0.098 0.114 0.068 -0.162
Arbor canopy
{F*%}E 1 0.416 -0.214 0.105 0.100 0.018 0.013 -0.186
Arbor height
TRAHEL 1 -0.028 0.011 0.021 0.114 -0.031 -0.207
Number of arbor
S A 26 iF
AL 1 0.563 -0348 -0.236 0.429 - 0.570
Shrub canopy
Hh I 75
Ground-plant 1 -0.355  -0479 0.352 - 0.684
cover
By 28 i
SHRE I 0038 -009 0364
Snow depth
el 1 -0.241 0.374
Slope aspect
g
Wehs ‘ 1 -0308
Slope location
<8950

Concealment
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“Ii N (Enter)” J73%4 A7 logistic [8] ).

T Jg% A 2R b 2 AR 5 ) R U 0E bR L SR
7o WRYEILE H B BT B ek A, 5 B X & 2=
BABREEMEAN: 003 x FFARMAE +
0.104 x FEAREE + 0.17 x FERFEE - 0.466 x
TRRFE - 1.015 x Sia) o A () T 000 2
N 91.1%. N ROC HiZexf RIS, ¥
VIR R BB (R PO A AR B A, b
B R E RSB E . AR ER,
ROC #IZL AN 0.960, T 0.5, FHIHEIE
T FE R BB B IS R T

R7 LERAFEERAEREERERBMEER
Table7 Selection coefficientsin the resource

selection function of Alpine Musk Deer during winter

B3 B PriEiRZE  Wald RTRIRME

Variables Standard error Wald Chi-square
HHk Altitude  0.001 0.002 0.064 0.800
I . -0.020 0.052 0.147 0.702
Slope gradient
IRARIIEL 0.030 0.056 0.279 0.597
Arbor canopy
TeA i
Arbor height 0.104 0.060 2.985 0.084
A 2
AL 0.170 0.036 22.425 0.000
Shrub canopy
BRI - 0.466 0.170 7.483 0.006
Snow depth
e - 1.015 0.356 8.120 0.004
Slope aspect
# & Constant - 4.967 6.481 0.587 0.443
3 Wik

A BRI B B AR S I 25 B R IR 1S B AT
N, R W B AR R A R R
HI5201 (Cransac et al. 1997). B4 F Fi2Rah¥
AR 2% () SR BEAE T 3R AG 4EF7 A A7 T 75 1) 2 0%
REs, JFRRICE S e xUs, BRI A AR
Fib S b AR B 2 I R A R a6 % (MeCorquodale
2003). B2 S A L B R A 2R B, A2
Fe HORIGACHC I, B B0 IR A AN B U 2
b 55 60 2 [ R D BT ) R B | 21 R (Meng
et al. 2003). AWFFRM, FeAKET. THH

T AR ALY R R B A B A TR
Eib S A BRI FER R

AHFER, TRARBVECHEE . e A B
FRIERI R “TRREIZR " 2R L B A
A& S AEBRE R B R, B
TS — TRy . MLV, AR
5, UHRWKMASD, M. 8w A
VH TR AR AT B SR gk 2 RO, PR PR30 A X
B, FITEAEDERAERE. A, HT%
FREES, MBS, 20
WAEAERW A FZaWits, 05
(Cervus canadensis) FVEARITAEE (Frik
M85 19910, EABETTH LR X,
T KA TR AR ] ekt AR S, B0 T 1 )
Y GREYD KRS, BT B4 D B
AFERE, UKRGEZEA A . KPR ENE
iy A= R P A LT B 22 B A B A AR
TeAREFHIEMIERE (705555 20200, [FI,
A DB RO, EATIKEE SR
HORIAFIR A, Tt fE TR AR F 22 TR
{10 1t 2 45 5 T A G B PR At £ XU, X R
FISE T ST L AT N SR L T8 2
H4:2h%) (Rearden et al. 2011).

T s B ARSI B ) 2 A B ) 2
Bk, AZFEYRIEEE R e B AR S
K AF T B PR K ) G B #E (Berger
1992), B3 /2 MY ()AL 77 RS & # A 2K (extractor
species), LATE Y 2 SR - A R A N &
(IRFE5E 2018). ARFFEM], FAEILEE LR
P71 X B IR 1) MR AR B 25 B % K 5 P A A
R BARRN A SRR EE R R
B 1L 5 B BN S AR B REAR R FEAE (1.3 £0.3)
m /i, X G BEREYIN R R B s Y& (T
FEEEE 200000 BEAk, D L B XHE AT
R TR IR R RE,  HEAR S R A b
i fE R ST A, BRI R R R
RS NI B35 EAE DG, IX i 18
A L BRAE A ZE N B BRIR AR K.
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BT R E J5g A2 b S M AR B U 3 R
IR T AEBE, X2 RN AR B
(107 LUy A B3 RS L A B P A X L
i B A FEMEBEY A, FITHEAER
BRARIRYERF . RS (2011 kiE, A
B o e BRI AL X S NN TR I A 5,
DASREUR 7% 8 Bl (0 R T S 3R B RK IR, X
AR AT T 5 B R A TR R TR A 85
MERE . AR RN, HEENE AR EIA
RERZ, X SRR S #E5EHR
TR SR AL FE A ¢, BRI Ess i T H ey
YRR, RN, BN E O EE KRR B R B
IEAERE, bk PR B /KR BOE A S N
Bb S, BN KE R AT X AR T B
TR (EHHSE 201D,

AV RA RV ER R RN EERER
(Estes etal. 1979). AZEHRFH, A5
MR IRERI RN 2 AF T ke 55
A ZRENE A SRR I E B R (5 = Rk
I3 L B RN RO AR ARG B 2R 80
PR BLEE, IS 56 A 2 1 s A T 5
FIT DA 58 11 2 0 e 1 A2 B A4 T B 1l T IR A 11
Fefitho IERAIL, AT I BN AR B R
PERIL IEAIESE (Ei=0.49), KU Rk
PEF SR T L (Rearden et al. 2011) %5
A A, ABEFEY, MDA
Z Bl JE b AR B8 1) 35 R P B AR T R AR B
e B 2 A OG,  BRUNBLR AR 2 5
T B LTS B AR D BB R E Y, S Uk
DT EVRIR AT IR . SRALEE R T
¥ (Pseudois nayaur) UHRAEEE 2005) Ffd
CRptsmssE 2013) FHALA B39,

AR, IR RO R ) B A2
SPENSHU R, XA RE S R R B R
Ko LB A ZERRNE O B 3 AR BRI H SR Z
B E . FEAZE, M LR PH G R R
AR . IR R SRR (R
A 2007), XA T 5 B AR PR EF A tRidE B,
FHA R T H AR & &5 |y R 1 K

CURAESE 2005) . i 1 16 3 1 D Bk
B AL, X5SEESKTHES. & TER
PR SABRER AT 0, W RABRGE . A Ras s A gk
WY R, ROUAERR R AT A5 ¥ PRAE
&5 2005) FEEE (Moschus moschiferus) (i
g AE 2008) &5 LA B 2EBhY) .
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