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A}ﬁm In China, reindeer, a valuable wildlife resource, only exists in the Genhe area of Inner Mongolia. Despite their
economic benefits, reindeer are listed as critically endangered in China mainly owing to loss and degradation of habitat. To
sustainably conserve the reindeer population and their habitat, it is necessary to study the habitat utilization of reindeer. In
September and October 2012 and 2013, autumn habitat selection and utilization patterns of reindeer were studied using both
line and strip-transect surveys. Twenty-five ecological variables were measured and compared for 234 sites in the Genhe area of
northwestern China. Seventy-two of all the sampling sites were designated as used habitat plots, and the others as control, non-
used plots. Principal component analysis (PCA) was used to extract the key factors influencing habitat selection. The results
indicated that, compared to the non-used habitat plots, reindeer selected autumn habitats with comparatively high altitude
(948.68+1.10 m), arbor canopy (12.60+1.99%), arbor density (6.92£0.75/400 m), arbor diameter body height (DBH) (24.46+1.77
cm), arbor height (6.33+£0.47 m), shrub cover (42.1442.22%), muscus-lichen cover (11.94+0.98%) and more stump (4.61+0.44/400
m) and fallen-wood (2.08+0.25/400 m®), but with comparatively low ground-plant cover (83.58+1.03%), snow depth (no snow),
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snow cover (no snow) and withered-grass cover (2.08+0.25%). Moreover, the reindeer also selected habitats with intermediate

upper slope positions (70.8%) in south and west slopes which were located mainly in conifer forest (56.9%) and with poor lee

condition (52.8%), relative proximity to water sources (< 1 000 m, 68.1%), but certain distance from anthropogenic disturbance
(= 500 m, 51.4%) and indigenous residence (> 500 m, 51.4%). The PCA results showed that the “Disturbance factor” (i.e.
distance from residence and other human influence, altitude, slope position efc. ), “Tree factor” (i.e. vegetation type, arbor

DBH, arbor height, and arbor density ezc.), “Habitat-ground factor” (i.e. shrub cover, stump, fallen-wood and ground-plant

cover), “Concealment factor”(i.e. concealment) and “Slope aspect factor” (i.e. Slope aspect) were the most important factors

influencing the habitat selection of reindeer in autumn. In summary, the results indicated the autumn habitat selection of

reindeer is a multidimensional process, through which reindeer adapts to the ecological needs, in particular food accessibility

and avoidance of disturbance from local indigenous communities.

reindeer (Rangifer tarandus); habitat selection; food resources; anthropogenic disturbance; principal component

analysis
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T 35 IR 85%LA L. % ML IX Sy FE R A W i Y AR AR, TER
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Wi (Altitude, m) « A Hb Py IR BT ff 15 o)) R 70 Ho0 iF
A b 8 A

FEARARMAIEE (Arbor canopy, %) : KEEHL (20 m x 20 mEE
i, DURTED Hut 4T AR A b J2 bR Yol b T A 4% 52 1 49
L, BOFH{A.

Tr A M42 (Arbor DBH, cm) : JAE P4 77 [ BE L
BEERITTRARMINGAE (Z9°1.3 mE b DBH) #F2(H.

FRAREEE (Arbor height, m) : J#EHb P44 J7 ] BEH L
FRIETRR (DBH > 15 em) =5 & 1 F341A.

T AR (Arbor density) : KFEHL TR A (DBH > 15
cm) $ .

AR5 (Shrub height, cm) : KA PIS>/NEHD (4 m
x4 mpEH, TR PTEMA 3 Y.

HE K 3% B (Shrub cover , %) : JAEHL PN SAS/INEEHBHE A
a5 BT

Hh FEAE ¥ 35 B (Ground-plant cover, %) : KAEHLHISA/N
R 1 A ) b 4 T 7 BB 1 ST 341

B BE N A 35 BF (Muscus-lichen cover, %) : KkEHIFS
ANINEEHB P B & BE M AR 1Y 55 R

B REEL (Stump quantity) « FAEH R BE (JEZRKF 15
cm) .

8] A% (Fallen wood quantity) : &£ J7 PY{EIA (LI FIFY
HHAHMER TS5 em) £ 5.

A B 55 BF Withered grass cover, %) : KEEHLHSAS/INEEHE
PN 25 HE Bk o A TR R B SR ) S

FH I (Snow depth, cm) : KEEHLHS A/ NFEHL L8 Y
FHREE.

5% (Snow cover, %) : KAEHHS A/ NEMLIY S 35 %
A M.

i m (Slope aspect) : KFEHL AT ], 431 (A, 45°-
135°) . 2 (Fg¥Hk, 135°-225°) . 3 (Ph¥, 225°-315°) F14 (dbik,
315°-45°) .

B & (Slope gradient, °) : JAEMLE BB B, 701 (GOF
I, <30°) | 2 (43, 30°-60°) F13 (FEYE, =60°).

i (Slope position) : FEE L BT A (3 057, 401 (3
L, A L 2 (B, A ) A3 Ol A7, s .

FE WSS A (Vegetation type) : KEEMLAYHL B 2K B, 43N
1 (414K, conifer forest, CF) . 2 (4T IR 3 #K, conifer and
broadleaf mixed forest, CBM) . 3 (%M, shrub, S) F14 (&ifd,
grassland, G) .

P i (Concealment) : £1.6 mis &b (I BE B 7 B 3K IR
LB RBOR ) , A4 D7 e AT LRG3 0 -4 48E, 401

(K, <10m) . 2(F, 1020 m) 3 (2, >20m).

XK (Lee condition) : ¥EHhZ KRR, 40K
L. H L 223

B 5% 3 /K R BE 25 (Water dispersion) : JCkE M 3 5] /K I

CIROK B mPE SRR, RS WEEER, 281G, <
500m) . 2 (1%, 500-1 000 m) F13 (3&, >1000m).

+ B ¥ (Soil moisture degree) : K EEHLAEJT HC A
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1000 m) I (=1 000m) .
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i, PIISREHL ) SR B AR (W A N R LT . SRR AR M
AL, DI Bk 2 R BEHL A ¥ 35 (948.68 m + 1.10 m) | ¥ K
AR BE (12.60% + 1.99%) | Fr A4 (24.46 cm + 1.77 cm) |
AR (633 m+ 047 m) . FRARZE (6.92 m* + 0.75/400
m?) FEARZER (42.14% + 2.22%) . HEFHL A 25 B (11.94% +
0.98%) . B HEEL (4.61 m”+ 0.44/400 m*) J {5 A%k (2.08 m?
+0.25/400 m*) K, ZF W B E (P <0.01), {Hih FH bl
5 (83.58% + 1.03%) . HEE (0, AIEE) | HHEEE (0, B
TFE) MBS B (2.08% = 0.25%) 5/, ZR W BE (P <
0.01) . L&, Il FE ) FHAY Hb 14 98 A 3785 (60.35 cm = 2.94 cm)
B E/NTHAEFFHAEHD (86.70 cm + 6.12 cm) (P <0.05) .
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WA, B EAE RIS sk KUR B L KRR A IR
KRR K TS iR a AR AE ST
TWEER B EES (P <0.01), 95K %85 bk
(56.9%) . KU 22 (52.8%) | K& (62.5%) , 13
MBI (94.4%) | BEOKIEFE BT (< 1 000 m, 68.1%) | #EA
FTHIE B HE (= 500 m, 51.4%) K BF B A R S EGE (>
500 m, 55.6%) RYESR, Lik2z S, WFR A 54 1l () 7 4%
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Table 1 Continuous variables in autumn used and non-used habitat plots of reindeer

7% Variable | FHEEHL Used plot (N = 72) B A FEE L Non-used plot (N = 72) P

4R Altitude (h/m) 948.68 + 1.10 940.22 + 0.40 0.000%*
Fe AR Arbor canopy (/%) 12.60 + 1.99 6.57+1.24 0.001%*
T AJy4% Arbor DBH (D/cm) 24.46 £ 1.77 9.07 £ 1.12 0.000%**
T ARG Arbor height (h/m) 6.33 +£0.47 2.27+0.28 0.001**
Fr A% E Arbor density 6.92 +0.75 298 +0.46 0.000%*
WE K55 B Shrub cover 42.14+2.22 32.66+£2.20 0.005%*
WK B Shrub height (h/cm) 60.35+2.94 86.70 + 6.12 0.021*

M FEAE DY 35 BF Ground-plant cover (7/%) 83.58 + 1.03 87.41 +0.73 0.000%*
£ BE M A 25 BF Muscus-lichen cover (/%) 11.94 +0.98 6.83 +0.58 0.000%*
MEHESC Stump quantity 461 +0.44 125+0.17 0.000%*
IR Snow depth (6/cm) 0.00 + 0.00 0.07 £0.02 0.004**
= % Snow cover (/%) 0.00 +0.00 0.59+0.18 0.004%*
8] AR %1 Fallen wood quantity 2.08+0.25 1.12+0.13 0.000%**
M B35 JE Withered grass cover (/%) 2.08 +£0.25 31.20 + 1.90 0.000%*

B A £ bRl *22 R (P<0.05), * 2 F R B3 (P<0.01).
Data are shown as Mean + SE. * significant difference (P < 0.05); ** highly significant difference (P<0.01).

F2 YIEREF A SEF AEBNESHBE TSR
Table 2 Discrete autumn habitat variables in used and non-used plots of reindeer
FIK Frequency

Lt Percentage (P/%)

Ak FH A A 4 I A A R 4 I FIRE b o Kk
Variable Item Non-used plot Used plot Non-used plot Used plot
(N=162) N=172) (N=162) N=72)
7% East 83 0 51.2 0
3k 1) 7§ West 58 51 35.8 70.8 1 =72716, d;=3,
Slope aspect B South 11 21 6.8 29.2 P<0.01
JtNorth 10 0 6.2 0
B Bk (0-20°) 117 25 722 347
g o . X =34.073,d=2,
Slope gradient YL (20-40%) A . 2hLD 47.2 P<0.01
BEBE (> 40°) 5 13 3.1 18.1
. 3% Upper 0 7 0 9.7 )
Yefr dig Middle 24 44 14.8 61.1 iR e
Slope position P<0.01
T3 Lower 138 21 85.2 29.2
£k CF 18 41 11.1 56.9
(R ES £t &R 32k CBMF 14 9 8.6 12.5 £ =170.428, d=3,
Vegetation type HEM S 65 21 40.1 29.2 P <0.01
4] G 65 1 40.1 1.4
K Good 8 0 49 0
e ] 22=4729,d=2,
Concealment ! Medium ¢ - 2 L P>0.05
7% Bad 148 71 91.4 98.6
K Good 46 9 28.4 12.5
i XU 252 . 1 =12.187,d=2,
Lee condition 1 Medium 66 25 40.7 347 P =001
2% Bad 50 38 30.9 52.8
K Excellent 162 10 162 139
KA HK Good 0 17 0 23.6 1 =144318,d,=2,
Water resources 1 Medium 0 45 0 62.5 P<0.0
/N Medium 0 0 0 0
57 Excellent 137 4 84.6 5.6 X
By i Good 20 68 12.3 94.4 xr= d1f3é204’
Soil moisture degree %% i 1 Medium 1 0 0.6 0 P ;70.6 1
+ 4 Medium 4 0 2.5 0
ey it Far (> 1000 m) 0 23 0 31.9 2 =118.531,
BEEIOKIRBER 1 \edium (500-1 000 m) 0 20 0 278 d=2,
Water dispersion N
if Near (< 500 m) 162 29 100 40.3 P<0.01
Ui Al F4tHiE % Far (>1000m) 7 37 43 514 . -
Anthropogenic 1 Medium (500-1 000 m) 39 14 24.1 19.4 z= 23‘,3(?3’1%7 2
dispersion i Near (< 500 m) 116 21 71.6 29.2 ’
it Near (<500 m) 72 20 44.4 27.8 22001
(SRS b OE & X . )
BEROIARR RS o e dium (500-1 000 m) 31 12 19.1 16.7 d=2,
Residence dispersion "
3 Far (> 1 000 m) 59 40 36.4 55.6 P<0.05
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“HREOE AR R R B 2SR (P <0.05), Haxs
Pk B &K (P <0.01).
32 YIEEEREEENERSD S5

XoF 9 RE Ak 2= M) R b A A 5 AR R AT o3 o3 B

(PCA) . W37, A SAFF LA Y9 R BTk A 71.430%,
FE 5 Gt S e 1 R K 2 0 9 A SR A AE, DR G B R TS A
JRY HEAT 3 AT, KR A0 2% 28 e ) 2 A R R R /N RI o3 4
—ER (R4).

R3 YIEMEF AR ERETEFEER

Table 3 Eigenvalues of reindeer autumn habitat variables

ER Y spirgg CUREE%) BT E%)
Principal Ei ) Percent of Cumulative percent of
igenvalue ] .
component variance variance
1 5.957 25.900 25.900
2 4913 21.362 47.262
3 2.107 9.161 56.423
4 1.946 8.461 64.883
5 1.506 6.546 71.430

R4 JERSHAEBEERFHERBMNEEEEX
Table 4 Rotated component matrix on loading coefficients of reindeer
autumn habitat variables

HRAE[) & Eigenvector

A% £ Variable

1 2 3 4 5

BE 15300 /K DL 5 0924 0148 0155  -0100  0.010
Water dispersion

P
BEAR YRR -0.877 0.163 0261 -0.091 0.065
Anthropogenic dispersion

e 1T
BEAPROALRERS 20.841 082 0263 -0.105 0.102
Residential dispersion
Wi Slope position 0.835 -0.140 0.134  0.045  0.067
W4k Altitude -0.830  0.116  -0.198 -0.213  -0.053
K= PEH Water resources  0.757  -0.316  0.156  -0.073  -0.076
" e e
# BN A5t [ 0512 -0.030 0419 0190 -0.477
Muscus-lichen cover
B B Slope gradient 0.490  0.065 -0.484 0.146  0.304
A 4% Arbor DBH 0.184 0.870 0.086 -0.254 -0.093
FH PR Vegetation type  0.029  -0.864 -0.048 -0.006  0.020
TR A BB Arbor height 0.195 0862 0.144 -0.238 -0.160
FR AW B Arbor density 0352 0.827 0113 -0.183 -0.011
TR ARHREABE Arbor canopy 0337 0724 0.148  -0.074  0.197
WE AR5 Shrub canopy ~ -0.433  -0.586 0.177 0276  0.224
BEHEAS%L Stump quantity  0.167 0334 -0.578  0.191  0.000
7 A~
A5 . 0.029  0.138 -0.576 -0.334 -0.282
Fallen wood quantity
e
Mo FA Y ki 1 -0.140 0349 0570  0.190  0.286
Ground-plant cover
A 5% Shrub height 0412 -0237 0545 0205 -0.368
[k & Concealment -0.207 0300 -0.215 0.653  -0.264
FIRIRTY

I i 0319 0436 -0.094 0643 0017
Soil moisture degree

o
Al e 5 JE 0269 -0408 0090 -0.608 0.369
Withered grass cover
P 1] Slope aspect 0348 0193  0.029 0363 0.643
3B XIR BT Lee condition -0.334  -0.322  -0.076 -0.035 -0.344

513 AN R AEAE 495,957, % 2 S0 BTk 235 25.90%,
Horp i B KR RE RS BE A T IR | MRS RS EE R B
7 WP B K PR 0 2T R B A R HEA X A . 5 A K2,
IIEE Bk - A= B R R AE (=1 000 m, 51.4%) K HE
R AL (=500 m, 55.6%) , 1 HH W8 L0 Tk

N H SRS A4 Chin J Appl Environ Biol
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Wil (70.8%) | VAN 45 15 (948.68 + 1.00) . 7K U5 HE B9
3 (<500 m, 40.3%) , 1 HK &8 H ORIAEAZLEL-0.5 m
[) 9 A 35 7 62.5% ) . T 27178 e 4 e T R X AR BT R Y
1 5 B AR TR LR, JE AR B S R G A AR R R R
B2 BEAR G, a3 s T H A T AR . Nk, B —
FR s FHHEF (ES).

523 B A FRAEAE R4.913, BTERRIK21.362%, HH
A AR TR AT IR AHR A BE B A 35 B
PR 2% frf 2R B2 KB X 58 v, W T B K A4 05 1) e K
fiE, ok HE XA TR T . YIRERKE: 32 Bk B A 0Tk
(56.9%) A H—EFRAEE (6.33 m = 047 m) . T A
(24.46 cm + 1.77 em) | TR AR % (6.92 + 0.758% ) . T AHRHA
B (12.60% + 1.99%) FIEAR TS FE (42.14% +2.22%) A48,

5533 AT YRR IEAE 4 2.107, TTRRR 1 9.161%, Hopgk
fr R B AR A A B Rk o o B ER L f#)
ARB B AEH, B2 R B4 2 9 Bk 2 A6 S8 b G R SRS R AIE , ks
FIER A E R AEBEEREF . YIS —E
FEAH W 55 B (83.58% =+ 1.030%) . #E AR (60.35 cm + 2.94
cm) | BIAEEL (4.61 +0.4449 ) KABIAREL (2.08 +£0.259) .

54 AT Y ERIE(E R1.946, TTHRR 18.461%, Baiik
) 28k fr 2R B 46 W A A, S M T N R ARk 2 G b 1 T o
BRRAE, H5 R SO0 “BRal 77 . IR Rk 2 A4 355 A e e B
594 (98.6%) .

555 B4 BUAFAFE(E M 1.506, TTHk3H6.546%, Ham)
75 gt 1) 38 f AR A RHBEL AR, B e 1 2 N R R 2 i i 2B 3
BR) 355 1] 97 TR AR AR AR, SO AR S T Ay R YR AL B
ERCEZ BBV (70.8%) FIREHE (29.2%) , [HlakE XJ A< 3 Al
b3k AR (0%) .

HE B E  BFAE BEA  FE R ERT, MEh A
VAR B2 45 T30 28 L. — M M, 30 9 5 7 .
Ry KU Wit KRR S A T R A R . 3
Y B R B X SRR B 22—, PR S R
FUAF, 2R B/ B S S P 2 4 R 2

S Ik 2 K i 537 9 B 0 2 6 RE R 5 01, e
A A AR 5 B B A Sk R O A B
B . 2, AR BTTE I, i TR K 22U I
B/ B P R BB T AR T, 8 B B
JKIRRE B AKCHRERT A . B A TR B . RS FS A B 2
R0 48061 2 M A .5 1A 9 0 9 08 S A ik e A
AR (o], DR 2 0 SR 5 K 1
SCA LY, R 4315 X S 44 0 G A, B
S L G VR G A, R R B K, LAk
T 1F 1 24 10 87 3 PSSR T, e 4k B
B TR T, PRI, RS 2 4 3 L AT B A T
1 0 , I G A B X T A
YR M A, 5 b B sk 2 24 T W RS 2 A, O 8
ik BT Y, e 2 A, e BRI R 0 1 7 g
(Cephenemyia trompe) X Bl B4 sh S8 e 315 92.0% , P-4y
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Table 5 Principal components of autumn habitat in used plots of reindeer
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ES iy

P H B A AT T
component Variable Value Definition Percent (P/%)

P % 3 A\ h T4t B 25 Anthropogenic dispersion {3t Far (> 1 000 m, 51.40%)
11 £ 35 5 B 5 M5 B Residence dispersion %3 Near (< 500 m, 55.60%)

1 Wi Slope position [ 343 Upper and middle slope (70.8%) FHEHF 25.90%
g4 Altitude 948.68 m = 1.00 m Disturbance factor o
1 f5 0 7K Y5 I B Water dispersion #3E Near (< 500 m, 40.30%)
7K By Water resources JK 18 Medium (62.5%)
FE 2R Vegetation type &f-I-#k Conifer forest (56.9%)
FrAWg#% Arbor DBH 24.46 cm = 1.77 cm
T K Arbor height 6.33m=+0.47m .

2 FTEAR%E Arbor density 6.92£0.75 "ﬁf;ﬁ:? 21.36%
Hiy ZEAE BY 25 J¥ Ground-plant cover 83.58% + 1.030%
TR AR Arbor canopy 12.60% % 1.99%
#E AR5 B Shrub canopy 42.14% +2.22%
#E AT BE Shrub height 60.35 cm + 2.94 cm e s R T

3 4 HE%L Stump quantity 4.61 +0.44 Habitat-ground 9.16%
8] A %4 Fallen wood quantity 2.08 +0.25 factor

4 [5% ik BE Concealment 7% Bad (98.6%) ?ﬂﬁiem factor 8.46%

5 8 4] Slope aspect PGk (70.8%) FNEGIHE (29.2%) Westslope [ [K 1 6.55%

(70.8%) and south slope (29.2%)

Slope aspect

SRR FE R 16,24 TEARBF 5T X 48K, K2 (9-10H) 15K 9l
REATIRAY 22 0 210 ) DR e B AR A P 7 A B A AU
K, FEBRAE R I S B A A R E , XoT IR A4 1T g 56 1 T 5%
M-t 32 /0N, R I R A ok 2 3 o %o A B R S o R 4R e %
SCHL T X S T ) [, R X TP s Ry Sz —.
RPN, 242208 1l X FR I Dy sk b i) 2 B AR Tk
X, BATADIEE AR IX, RIARTTJE 2 X AR5 AR AR X, 3
TR TN L FE S (Larix gmelini) FIMERY (Pinus pumila)
SRR R, ZE R AR S MEMAE SR, BETS B OB T B O E T RE
T8 B 45 0 K T RE , b SR 2 xR rp B A Bl 1 A 85 3k R R
FHP=HE RO AR MR AR IR 2 B & 52 i B s ) AR 9
PEFE, WNewton S5 MTF R R, FERIGME A%, XY
— A1) T e B TR AR R L IS A R A G . AR AR
ST, 53 DR I A 35 B 35 2 OGS R 7 2 “ TR E R TR
T, SR A A 18 B AT R L AR A B R R Y
it MR, X ST ST K AT B fE s
X EG, BRI ESY AR RN REERZZ-D
YRR, WS PERE AR | A5 . 22757 FIAR B 1 0
B AR [ T AR A B0 AHIF 9 Fb 0 9 8 o B 4 8 A 5 v ot 2R R
T oA & B A (Cladonia spp.) L FAE W, — ik b,
Mk A= 55 i bR KB RS M R B 2 S N R
6 P R M TG R A SRR S B TR, I A G A b A B
P A A A G A AR A X R A, TTA DI IR R R B
Mg R AN, KA M X (R 56 HE ( Betula fruticosa) K
BEM (Salix Koreensis) 55 MAH Y B I B IBORE -t 4 9 R B &
&, LAk (Caltha palustris) % R4S HYW 2 IIER 2
BHEY. R, HASE R AR RRE | Hb A B A B L IR
FRAE A SO RE R A SR e B 2 I AH G, LRI A T I Bk 2 (i
ARSI AR T, “ERIKE T BRIEEEY
KON, SRk TRREARRET” JL, “ERIEHE T B

DIFE XS £ B 7 SR Ab, ALHR 73 B e 1 9 FE Xk bR 5% 20 1 B 1
AR DR R S K L RESE Sh Yy, T ELME A3 A AR A, AR
BER R ITT HEAR IR A T H &, HAR T HM AT,
DRI IH A B 5 i ) I TR K 2 A 35 ) 0 A % g 0 98 A 5 52 A X
BN, AEL DR g DR A 35 v ) A AR AR 80 A b A A B2 R A
BEAAYY, P LA, DRSO XT £ B IR A e 1, LIRS A9 Bk F
i B 2 35 A A — e ) AR AT R AR A

AL R F WY, DI JEE BK Z i 4 A 558 1) G b 1 — i
e, Bk, AWEIE bR 9IRE A 35 2 00 5 PR 2 B B
AR S5, HC TR 1 R 8 B TOUERAE v B BE, 2% ol A 35 9 s e
Ph i 45 2. e A, BROlo v i 4 0 A 85 b TR T i T4
4, O RZ R A 0 G ART I Sl i S R AT B i,
IR 1) S A SRS AR B, iR PR EE SRR e Ab, S R A
T YRR KT G A B 4 A0 3 DA, SR T DR P SR AE
W DX, Bk AR 2 W ARG, 32 DX A 45 22 9 R B XU
JE T AN T PR R, DR, 0 R Rk 2 [ e % AR b 4 1) A= B
PR, T i) T 6 496 VY 38 1) 9 A 35

IR -SRI L AR G Y S AR T XA R R i B
TR, T LAGIEE Sy v 54 A 2500 307 1 SCAR TR 90 X8 224 1l 9 2
LUk A HEARH], BAE K R U 2 5 A IR I, A 0 A
IR X I JEE Aol R AR A 5 ) DR S A B A LA £ 1 R A B 5 e
Hh AT XE R Y T — 6 IR Aol R R M, T A o A A
Az 35 O R S B R B B A AR 7 A A T, BUR TS e
JEE AR A 48 TR B MK 2

1 Morris DW. Scales and costs of habitat selection in heterogeneous

http://www.cibj.com/

Chin J Appl Environ Biol [ ]S54 1244k



898

WIEYIRE (Rangifer tarandus) FKZ 4-H 358 A 4R AE 53]

landscapes [J]. Evol Ecol, 1992, 6: 412-432
WILLZE, HE W0, 90, 5548, PRk 2. R Ik % 3 28 A 2R P AL
W IEFEI]. S BE5E, 2009, 30 (3): 311-318 [Chu HJ, Jiang ZG, Jiang
F, Ge Y, Tao YS, Li B. Summer and winter bed-site selection by Goitred
Gazelle (Gazella subgutturosa sairensis) [J]. Zool Res, 2009, 30 (3): 311-
318]
Cransac N, Hewison AJM. Seasonal use and selection of habitat by
mouflon (Ovis gmelini): comparison of the sexes [J]. Behav Process,
1997, 41: 57-67
Buckley NJ. Spatial-concentration effects and the importance of local
enhancement in the evolution of colonial breeding in seabirds [J]. Am
Nat, 1997, 149: 1091-1112
PR S AT R S A O 5 1 (M. de st BRI AR, 2004,
254-279
Roed KH, Ferguson MAD, Crete M, Bergerud TA. Genetic variation in
transferring as a predictor for differentiation and evolution of caribou
from eastern Canada [J]. Rengifer, 1991, 11 (2): 65-74
Sandstrom P, Pahlén TG, Edenius L, Temmervik H, Hagner O, Hemberg
L, Olsson H, Baer K, Stenlund T, Brandt LG, Egberth M. Conflict
resolution by participatory management: remote sensing and GIS as
tools for communicating land-use needs for reindeer herding in northern
Sweden [J]. Ambio, 2003, 32 (8): 557-567
Skarin A, Danell O, Bergstrom R, Moen J. Insect avoidance may override
human disturbances in reindeer habitat selection [J]. Rangifer, 2004, 24
(2): 95-103
Nellemann C, Cameron RD. Effects of petroleum development on terrain
preferences of calving caribou [J]. Arctic, 1996, 49: 23-28
BSE A, F 7R SR AN 3 A S BUAR (J]. 2 5% sl 2441, 2008,
12 (1): 46-48 [Zhong LC, Lu XD. Distribution and status of reindeer/
caribou in the World [J]. J Econ Anim, 2008, 12 (1): 46-48]
A&, XIARSC. HE I RE IR [T]. B9 2E3h, 1999, 20 (4): 34-34
[Wang J, Liu SW. The reindeer in China [J]. Chin Wildlife, 1999, 20 (4):
34-34]
K. AL DR S A B BE R TR (0], BT R AT, 1995
(4): 95-97 [Wang YX. The reindeers and breeding of Ewenki people in
the northeast China [J]. Heilongjiang Natl Ser, 1995 (4): 95-97]

AL I T A 9 RE SCAR (0], BT R AT, 2008 (6): 129-
134 [Tang G. The plight and countermeasures for Ewenki’s reindeer
breeding [J]. Heilongjiang Natl Ser, 2008 (6): 129-134]

AR HH . WIRE SRR v N AR Y RE = F 4] B AT 5,
2006 (1): 98-105 [Qi HJ. Ethnological investigation on the ecological
immigration of reindeer Ewenki [J]. Manchu Studies, 2006 (1): 98-105]
T, R IR AR B R R RS Y R 2
FEME[T]. A 25244, 2011, 31 (13): 3830-3838 [Feng C, Bai XL. The
bryophyte consumed by reindeers and species diversity of bryophyte in
reindeer habitats [J]. Acta Ecol Sin, 2011, 31 (13): 3830-3838]

Ma YQ. The management and utilization of reindeer in China. Rangifer,

US4 Chin J Appl Environ Biol

http://www.cibj.com/

17

19

20

21

22

23

24

25

26

27

28

29

1986, 1: 345-346
S AR, W IETE, BUSBE, gk AE, WA, D). HOR Bl A

SRARAP X Wi A T B (Moschus sifanicus)EKZEFI AL SR ARAE[V]. B2 ]
SR YA, 2011, 17 (3): 412-417 [Meng XX, Pan SX, Hui CY,
Zhang XY, Pan SC, Feng JC. Habitat utilization of Alpine musk dDeer
(Moschus sifanicus) during autumn in northwestern China [J]. Chin J
Appl Environ Biol, 2011, 17 (3): 412-417]
KR, I, XURAE, Wi, skUIW], 223500 B2 L4 %

RO A BE e BE[I]. A 25243, 2012, 32 (6): 1762-1772 [Zhao CN, Su Y, Liu
Z8S, Yao ZG, Zhang MM, Li ZG. Habitat selection of feral yak in winter
and spring in the Helan Mountains [J]. Acta Ecol Sin, 2012, 32 (6): 1762-
1772]
Vistnes I, Nellemann C. Avoidance of cabins, roads, and power lines by
reindeer during calving [J]. Wildlife Manage, 2001, 65: 915-925
Hagemoen RI, Reimers E. Reindeer summer activity pattern in relation
to weather and insect harassment [J]. Anim Ecol, 2002, 71: 883-892
Downes CM, Theberge JB, Smith SM. The influence of insects on the
distribution, microhabitat choice, and behaviour of the Burwash caribou
herd [J]. Can Zool, 1986, 64: 622-629
B, R, A, EAK YR N 4 BUR G LI A (0], b
[#] £ Bl 47, 2004, 34 (10): 34 [Li YZ, Yang XY, Han M, Wang
Z. Investigation of Cephenemyia trompe maggot infection rate and
intensity reindeer [J]. Chin J Vet Sci Technol, 2004, 34 (10): 34]
FRE, L, R, BIE, L&, LT, TR JIEE A
W PER L[], A 24 BB, 2006, 36 (7): 552-555 [Li YZ, Yue
F, Yang XY, Zhao HX, Wang Z, Ren ZR, Wang GY. Observations of
the living habits of Cepenemyia trompe in reindeer [J]. Chin J Vet Sci
Technol, 2006, 36 (7): 552-555]
Newton M, Cole EC, Lautenschlager RA, White DE, McCormack JML.
Browse availability after conifer release in Maine’s spruce-fir forests [J].
J Wildlife Manage, 1989, 53 (3): 643-649
Boring LR, Monk CD, Swank WT. Early regeneration of a clearcut
Southern Appalachian forest [J]. Ecology, 1981, 62: 1244-1253
Heggberget TM, Gaare E, Ball JP. Reindeer (Rangifer tarandus) and
climate change: importance of winter forage [J]. Rangifer, 2002, 22: 13-
32

PNIELL. YR R BRI [T].rP ok RO R 2224 FRHRR, 2013,
22 (2): 42-44 [Sun YH. Study on the management model of Rangifer
tarandus [J]. J MUC (Nat Sci Ed), 2013, 22 (2): 42-44]
Frid A, Dill L. Human-caused disturbance stimuli as a form of predation
risk [J]. Conserv Ecol, 2002, 6: 11-26
Pharo EJ, Vitt DH. Local variation in bryophyte and macro-lichen cover
and diversity in montane forests of western Canada [J]. Bryologist,

2000, 103: 455-466



