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Abstract: Terrain characters are considerable stable components, forming the base of wildlife habitat. To
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area during spring in Tangjiahe nature reserve. We primarily explored the terrain preference of takin during
spring using data from 4 GPS-collared adult takin in period of March to April in 2008 and based on seven
topographic factors (i.e. slope, aspect, slope position, elevation, topography ruggedness, distance to cliff, and
distance to ridge). We found three groups of terrain factors (topography ruggedness, anti-predation and slope
position) influenced takin terrain selection using factor analysis (Table 1). By testing the terrain difference
between the sites used and randomly generated points within takin home range during spring, we found takin
preferred to the habitat with specified terrain attributes. Takin were found to prefer the habitat with gentle
slope, lower elevation, lower terrain ruggedness apart from ridge and cliff. We also found takin to utilize
habitat with flat and mid-slope position on sunny slope or shady slope (Fig. 2). Although female were
significant different from male on the 7 terrain characteristics , showing a preference to more complex terrain
characters, female shown no preference to cliff or slope position selection by comparing with available
habitat within its home range. In this study, the significant divergence between sexes on terrain preference
may be an indicator of habitat segregation existing within takin population. These results should be

incorporated into takin population and habitat management although the sample size was limited due to

human disturbance occurred within low elevation area during the study period.

Key words: Habitat selection; GPS-radio collar; Tangjiahe; Key terrain characteristics

G S b 2 B AR S A B SR, DRI LR
Wb A B R (1) B AT 5% . R A i B
AL S EIRAEAPG S b 5 R R A A e A JEL
HORAP A SRR A BB T
T EZMSE . SR, WKRES (Ailuropoda
melanoleuca) (Ouyang et al. 2000). V¥ %
(Elephas maximus) (Feng et al. 2005). 25 iZ ffi
Mt (Tragopan caboti) (Deng et al. 2004), {EAH
S R R YR R A () A B, R
SR 7 L PR ) B RO O W s,
JR PRIAE T B 1) 52 R P 5 By g U5 ) 22 vy
JE£FH5% (Hutchins et al. 1987, Nellemann et al.
1994) . YLPESEAE (20000 KHLH ) T REAE
GREHR SRS 3D 0 AR AS R A1
E AR

HUE 2 B A S S AL 2. fE
AT P b T S RS AR A DR 2=, JE e R i
MR R RINE, SR T
LM A 8 R G A5 M RVRRAE, kT 2R3 T B
ATE . PRI T2 A T R b BT R
EHMEMVHNT (Jenness 2004). Wik FEE I
R 1 T R AL A A £ 1 XURS: 48] I O PR

A LMEAR 2 il Sl LAz, i m] DASR Aty
()R B A 2 8 S N e LA £ 7 O 2k B g il
(Altmann 1974). CATRIBFFURIL, A7 i
Ko R T, EHEAFMEER
YA TS BERA ARIE B YR TR A
B RECE BRI AELE (Igota et al. 2004,
White et al. 2007, Voeten et al. 2010). Kff=F
(Ovis dalli stonei, Walker et al. 2007) 12
RE (Odocoileus hemionus, Bowyer et al. 1998,
Pierce et al. 2004) it EPEFR# ST BRI
RERE) B+ T FRRARAN S5 PR A4 B a2k 6 R T
FEACAR B B8R F & FEAS i R A 45 U7 A RIS
Bt A (Abramsky et al. 1996, Mysterud
etal. 1999, Creel etal. 2005). Kk, WF50H E
RS M TR IE,  RESREIT L AT B 2R A 3G
SEOGE SR T R PRI A, AR A A FOU ) = 1] o
it HcHE (Nellemann et al. 1997).

VU F42F (Budorcas taxicolor tibetana) &
TR ™ () L AT SR, BT AE AT Y5
AL HIER (Zeng et al. 2008, Guan et al.
2013), SR IFAA T AR FRARIRESK ) it 4k
A5y, 85 TR ik ) G R R A% 5 5
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Fig. 1 Terrain of Tangjiahe Nature Reserve

a. Wi b, HUBEAREE; o #5R; d. 3¥. a. Aspect; b. Terrain ruggedness index; c. Elevation; d. Slope.
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121 A4 EEIE TEAE M 2007
AF 10 H 4 2008 4 10 H, FAT 7004 4 HUar
B (29, 28) Ik T A GPS B JELk
HiI5FE (Lotek GPS 4400 M, SR IEHIA 154 ~
160 MHz), 1l & 5 & /N T AR AREL I 1%,
AT P R e TS T (R P i I T 3 e T 4
~6 MR GEALTIBEI A 4 ~ 7 ), RRRGE
PEASE L 15 mine ARIRIRE 2 Hikd, 453 4
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PifE R, BFGETE. HI. S48, Wik, B
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precision, PDOP) %5. flifgfRIER, 4 N4
BRI, oy al)E TAMARE) 220 15, 12,
7 HIASRI B A4
122 EAHEREE AR HEEAEAR
FERE R R AT SR 3D e AL HA BORS B TE
f (PDOP) /N7 10 ] GPS i i (D'eon et al.
2005) o PRI A= A7 A b 25 10 20 4 1k 3 B i 4RO S
(Guan et al. 2013), Ay i 5 RIS W i i A
zEe, TATTRAT R A TR i oA B
ER (3 H 15 H ~ 4 H15 H) 1AL 58 o
HT S A AE o (K GPS T8 1) 4 HUA 2R g
X IR BT, HEEA O EE.
1.2.3 HBHEBHRIRBEE X AL
T TAMIER T, ik SR S,
A MBS AR B (P LA S 2 R Y e 2
AT TR DL 10 m <10 m () kG FE 507
R FEAE Y (digital elevation model, DEM) JyJ&
fito BUEAHEEUISLE ArcGIS 9.2 gk, SFF
T VR R B 2 B ¥ oy AT L A JE MR A%
B2, filan, R s 1, B ik
B 5 A T EAR RS oae, IRE
FHRAE s (R M T R 7 R VAR, BB S B
MR

(1) #4k Celevation, ELE), #EHLEA7 5
XN T DEM ) i R

(2) J % (slope, SLP), FH DEM K2
RIS B RIS 122, PR B RT3

(3) ¥¢n C(aspect, ASP), #|H DEM |

JE SR ) (PR B2 PR A RO )

(4) 37 (slope position, SPI), F| ] DEM
1 H topography tools for ArcGIS 9.3, A7
IR IEMAE B, BRI RIS R R 23 2R
18

(5) HEEARE (terrain roughness index,
TRD, MBI S 2R RTEE, FIH DEM
RIS R T AR A, S & T A
# 1) TRI;

(6) PHUHEERR 25 (distance to cliff, DTC),
PR E KT 55 LM, o SO IEE, Al
FH WK AR 25 D) RESRATAIF I X 355 P A5 AWt A R
o 3T U B PR P 2

(7) ¥l ¥E = (distance to ridge, DTR),
WA (SPD 732845 5K b & 1 L A A% S X
ke, A8 FH R PG 25 ) R SR A DX 38k P A S WA
AR T B A R
1.3 BEHST RS

FE R RO A FEAEIEAT S 2,
B3 (0 ~22.5°, 337.5°~360°). B3 (157.5°
~202.5°). FFAHE (22.5°~90°, 270° ~337.5°)
FIPERRIE (90° ~ 157.5°, 202.5°~270°), %3
LA 1. 25 33 4 HBAX 7y o AR IR 15 2 (SPD
ED I <5 A S RLIEES T N € VAN Ot N B
Py ESALRNLAT 4 N, DLRZR ik
FaE (3 B 15 &4 A 15 HD B sty
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WS IIRAF I 2 = A A B A7 15274,
4V REA R 5 29122.143, 28127135,
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R ZEFIBNE A I PE R R (G StHUED
A (R, S s A0 Lt 25 i BE 5 3 (df

=1, F=10.992, P<0.000 1) 3 H 2% (df
=1, F=183.38, P<0.000 1). JFKRIBAE (df=
1, F=406.96, P<0.000 1), HifEieik/ (F=
181.76, P<0.000 1) JAES; EFITEILF (df
=1, F=62.193, P<0.000 1) [ FI3 A3 A7
(#=37.66, df=3, P<0.0001) 745, Hik
IFEASE MBI (= 14529, df = 3, P <
0.000 1) s o3 M i, REma &A= i B 1k £
IRTAH3A, e OB R 325 T %
R T HALE T, R TR IE78.7% .
W 52 2 o DA E R SR P R R AR B, Sl
RENPS R TR A RS e e VA PR T
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Table 1 Terrain preference during spring between males and females

N AE EPE Ttk AN [IpriEs d
Terrain factor Female Male All individuals Availability
Y 8% 2H 2 Distance to cliff, DTC (m) 263.37+9.55 307.32 + 8.44 287.39 +6.25 261.26 + 3.46
WP Slope, SLP (°) 33.68 +0.65 24.75 +0.84 28.71 +£0.51 35.84+0.22

4K Elevation, ELE (m)

1666.89 +11.19

1512.67 +14.25 1580.00 + 1.60 1838.27+5.62

P 114 PF % Distance to ridge, DTR (m) 38.90 +£2.07 63.17+2.05 52.40 + 1.54 40.32+0.64
HJELARE Terrain ruggedness index, TRI 4.08+0.11 2.75+0.10 3.34+0.08 4.54 +0.04
B3 Shady slope (%) 14.70 29.90 23.15 10.00
FH3% Sunny slope (%) 25.80 26.90 26.41 17.80
[ Semi-shady slope (%) 21.40 28.80 25.52 29.70
BHYE Semi-sunny slope (%) 38.10 14.40 24.93 42.60
N4 Toe slope (%) 12.40 16.80 14.84 17.50
-3 Flat slope (%) 5.40 12.27 9.20 4.77
R A7 Mid slope (%) 64.50 62.13 63.20 58.23
F3 A Upper slope (%) 17.70 8.80 12.76 19.50
K2 EEBRERSER
Table 2 Rotated component matrix
4> Components
S AR B Bl e
Topography ruggedness Anti-predation Slope position
Y % 2 25 Distance to cliff, DTC -0.145 0.844 - 0.053
)% Slope, SLP 0.963 - 0.001 0.106
Wi m) Aspect, ASP 0.426 - 0.002 0.194
#k Elevation, ELE 0.099 0.843 0.122
#1114 ¥ & Distance to ridge, DTR - 0.290 - 0.026 -0.745
B AL AR IE Terrain ruggedness index, TRI 0.958 - 0.059 0.091
Wi {7 Slope position index, SPI 0.056 0.043 0.834

A IR IS 2 5 AT . We marked the factors of higher score with bold font.
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2.2 N[RIHE A H U BRI 2 R AT S T

AHIFFT T IMEPEAN AR PEANMATE 0
MR IERE b 1) 22 e B (R, R, 5
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A PR R B B I AT W e S PRI
RGN, HEVE LV T e R
BUPEER (df=1, F=67.73, P<0.000 1).
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FEHESE (df=1, F=86.30, P<0.000 1). ik
AL (df=2, F=65.30, P<0.000 1), Hi/Ei
REEEN (df=1, F=81.38, P<0.0001) X
ik RARIE W, FEXTHE ) R b,
PR 2 Y (F = 57.73, df = 3, P <
0.000 1, [l2a); fEYATERE FIEEROMEMEE 2
HPE T 3 AR X 2 (20D, T
) B 22 i 326 6 v A R SR R R (=
21.39, df=3, P<0.000 1), SHEEANMALLE,
S ()3 BN X AT R S U BE (df=1, F=0.10,
P=0922). IS (df=1, F=0451, P
=0.502). ¥ifr (> =6.67, df=3, P=0.083)
X ANPR - T AT X P R i T 3
HRENZER,

T A L) BT A S R S b ) EE R A )
K, HASEEAREN Az, 5
X2 ] RESE M A oA R AR R 31, 40 500
PRI R NS, HB R
TCRE A A 1, R EY AR SRR R o0 A HA
FEYI (Beasom et al. 1983) .

B, AR IR i i 32 BRI Hh Y
SARRRE . WAl B RS Sy o #EIX 3 AN T
TR R A2 R B R 5 5 A IR B B U
ZIMABNEDIN R R, g K4sE, B
oS HUVERE R 2, B EA M 52
WA PRz . OB RAR B {7 T
SRR I XA, I X A R S AT
Al JTRELS ek AR THEYERKT
FERG, AT R AR IEZ R B ot P
K T Bk B b 1) RE T A

o2 B BUIRHR X I ) 32 250 ) 2
W, R SRR AR TR 2 DX 3 R ok A R
SRR B ST, T LRI T 1 B,
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[ FEAR T RN ECAKEY . Nellemann 55 (1994)
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Fig. 2 Preference on aspect and slope position of Sichuan takin during spring
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a. Aspect preference between males and females of takin in spring; b. Slope position preference between sexes of takin in spring.
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UESE T AR 2RSS R R 206 B AP (0 1
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