B, 2022, 42 (5): 601 -608
Acta Theriologica Sinica DOI: 10. 16829/j. slxb. 150670

=iTRE R E R S E YR ER T A

— DB T KA
PRI AERY TRS LTS e

(1 P R 2B PG S A AT AT, R Rl B i B AR 3 5 A B SRS, PE T 810001) (2 T4 I8 TR AR EAG
futy, P 810007) (3 HEBRERRE, dbat 100049) (4 5148 shP LRI~ T S 5000 %, 757 810001)

KEER: R RO ErAshWramaE ; AEREHEL; 1B
FESES: Q958. 12 TERARIRAD : A XEHS: 1000 - 1050 (2022) 05-0601 - 08

The utilization of wildlife passages by migratory Tibetan antelope in San-
jiangyuan National Park: a case study of Wubei Bridge of Qinghai—Tibet
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Abstract: The Qinghai—Tibet Railway (QTR) crosses the migration routes of the Tibetan antelope (Pantholops hodgso-
nii) in the Sanjiangyuan National Park (SNP) and the female antelopes have to cross the QTR by wildlife passages to con-
tinue their migrations. In this study, a remote monitoring camera was set up near the Wubei Bridge to record the utiliza-
tion of the bridge by migratory antelopes. Based on the monitoring data of the returning migration period from July to
September 2019 and the calving migration period from April to June 2020, the results showed that: Tibetan antelopes
crossed the Wubei Bridge mainly in the daytime and mostly in the morning. The peaks during the calving migration and
the returning migration were in 09: 00-12: 59 and 11: 00—11: 59 respectively. Compared with the returning migration pe-
riod, female antelopes gathered into smaller groups during the calving migration period, which was related to the se-
quence of roads to be crossed and the lower predation risk of calves in larger groups. We found individuals in larger
groups spent less time crossing the Wubei Bridge. Larger groups could accelerate crossing speed and then reduce the av-
erage crossing time of individuals. However, there was no significant difference in the average crossing time of individu-
als between the two migratory periods, indicating that the presence of calves had little effect on the speed and time of an-
telope groups. In conclusion, there was a significant difference in the group size of Tibetan antelope between the return-
ing and calving migration periods and the group size affected the average crossing time of individuals. We also detected
a temporal pattern in the use of wildlife passage by Tibetan antelope.

Key words: The Qinghai—Tibet Railway; Tibetan antelope (Pantholops hodgsonii); Wildlife passages; Group size; Mi-

gration
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T8 A AR E XA T R R B R, s i
2B A Zh Y I A AP RO, 3 B 3h WG 2,
B R AL (R A, 20095 BOH RE
2022), FApnlfE S 2SI YIET (Abra et al. , 2018,
Wadey et al., 2018; Delgado er al., 2019; Pagany,
2020) . BHFE PO 2P 5 A8 3 (Keller and Largiad-
er, 2003; #EEU, 2020) 55, HFT, #E RS
PP Wy aE (FLEFAF, 2011), FEIA 3 AT 0E i
(Clevenger et al. , 2001) . #4374 7 J5L 554 it R 22 i
T BT AR S R T T RS . R B L A A —
Y LR Bl HE TR by 28 B g A KR S 2K A
SRPRAP DI iy SR 0 B P B, B B O 1 K R A
(Syrmaticus reevesii), K R (Viverra zibetha). 7K
W (Lutra lutra) %5 E R AR B A SiWesr 7%
WIE (FRCEAB K, 2007; 2505, 2011), 25
Z /N B (Pan et al. , 2009), TR (M AT
AR, 2005; BRFEVASE, 2006). HEE AR (2
WK, 2012) A AL 4 i & XTI 2 (Elephas maxi-
mus). & ¥ (Pantholops hodgsonii) . fE W& bR
(Bufo melanostictus schneider) %3 % H= sl Py LR I
W AYE R

B 2 T e I AR R, R IC I R AR AN
Sh, FEIEVGHR . AR AR IR LA B U = VLR AR R
HE %) e A 1R 25 B AT K BB B8 1 9 > % (Schaller,
1998).  HI T JR Kk S 23 JHORS 7 ¥ — VT IR R Y
ERERE LR, i T OR B0 B4 A ST B8 DL S 3H %
ST A= Sl ) O TR A T, 77 Rk S A 1) S0 gl B
RDFAER T 23 AR Ty i | 3 AbRRIE by iE
7422 imE , JE 33 AL BF A ShiE E (b A AR
8, 2005). TEHBUEKESEAGE B G, ALY S
AP AE S Y SO E AR RS R, TR S
Yo B, SRR T HAR 26 AL BF A Zh P iE
bR TR A S a2 ih i ik
T Z /N R GE R LA [ SR HEK R Bl AT
PE o X T TR I T 4 BT AR 3 o) i 28 AL 1Y) )
P55 DL ROR ] 22 S 9 W ST 25 2R 38 W, IR (Canis
lupus) . JWIN (Vulpes ferrilata) %5 /N REBHE A 5)
Yy O if- R FH /N FURR R, IR 3P (Equus kiang)
P 25 DR v U R 2 ) Ul ) T R PR B 22 (%
AR, 2006; fL K, 2009),

HRT, 0% BRAIE WY 1 ik % T AR Sh
I, JfRE % A T e AU 2R 58 A i L H R R

0 YR 28 FGE AT TR R (Wu et al. , 2021), 4
AEA I 97% 4 S B ORI A G R X — 38
TE O T K I T T 5 o R A R 7 A M 2 ]
B AR AT B (Xia et al., 2007; 3% F W4, 2012;
Xu et al.,2019), ZBREF N T MERE ., HARFE
DL R RIS N K, LATERTSE 1 J0 v R BUR 2
SECTLALOMR (1 58 B 508 (RIS 55, 20085 A1
A5, 20115 gREEIESE 2009, 2016), M S ELk
AT ANE TR A o 38 2 75 T 0k B AL KA R I
P R P ARk, AR TR LT
AR 0 S8 890 5%, 38 3 2 IR AR b ok
M B AR BE RS RIS [a] 7, AR WA BE A A A
W AL KA AR 22 5, DASRIHRTES X sh 4 1
BIAT RAE N SRS, oA A R PR . N i
1B A5 SE Rt T SO B AR S R T AR R AR

e fle
1 HFR &

TF 5 i X HE DL

A 5 W I A5 A 7 R AR B AL R (b2
35°1572. 71", ZR%:93°09'45. 12", HF4K 4 680 m).
TN ASL T 7 R T nT Vg LR A A ik
w2 (B, BEES FE A2 10 km, XN RS
K3002 ~ 3003 HUFRA . o7 T B4k 6 VG ] %) it e
JER LS T 1 — VT URFP R () 2R, B AF 4—
6 H b, HICA 7 W ath o R e S i S A 1
TR BRI 2, T A B R /0N 9 1 B R 30
Yy 3 A oE R R, B I T N B A T
ALY R s S R GRS, 2012), 7—9H
MIEH, FRRZe B =1 )G, #5743 W BT
NG J5 28 3k T AN [ RN R R [ A (1B
D)o FLAL M2 D JRO 20 8 75 K B 1Y) Fe 3
18 (Xia et al. ,2007; Xu et al. , 2019).,

FRHEIE FL A AL 10 km (4 FE 2 G0 W)
Bdi, iz X AR RR N -4, 2°C, AEREK R
273.0 ~ 480.0 mm, 4P K% N 4.1 m/s (JLIF)
A, 2020);  F AU K BT HE B S R Oy i FE LR
AR R B, 03 Fh R AL P (Stipa pur-
purea) FIIEFEHE L (Elymus nutans), FY)A K]
B (RAT, 2007)0 BRI IE, 2L XA A A
Ji JFL 2 (Procapra picticaudata), F&EF Y | AR 45 B
A=) (HTERIASE, 2008).
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Fig. 1 Location of the Wubei bridge of the Qinghai-Tibet Railway and migration routes of female Tibetan antelopes

1.2 BdEicse

I 75 W8 A S BT 76 AL AL KA A 205 1
“HipERZE” BREERG RS, X HILH
SEHR AR 24 h R[] WS IR AE A AR B kL. AR
4—9 A IR, A AN Bl 2o 4 1O 5 A
BRAGSLRE W A ACKHE, B AR 2 K
MBS S AS ,  [RISHAG: 2 b ACATR BRI 2 75 %
R, —HRIERGE, RIS R 5
IEHBIT. WAL, AL N EMSCRE T A
T, BRRA IS R B A A S e A~ 9 ]
it AL KRR . B, RS AL RAR
(14 BT A AT A AR AE LA IR S0

J 5 T BE R 1 H 0T A WA Al A 4L 3 KA
(JC) WA SEE 2008 b KR ICAE RO S0 TP 4 (45
W) HI . [, = VTR A 55 n] n] g L AT
o PEICAE LRI, PR AT S 3R R A M A 7E 38
R B AR [T 40
1. 3 HBdEsr

58 0 | N € LR = Y 790 A
PR ML AL R R A H KA, Nk, A
2016 4F W P H 1R R G 2R LIS AR AT 2019 4F 7T—
9 J [al 5T 1 2020 4F 4—6 F] 1 1T 1 1% 5 2 0 451 ¢
R, A SR A T RO S A 8 5 Bkl %
TR ZE A PR F L A Lk s T A R

B B e, AR RS SRR A AT S RN AR R R
AN, AR EIASAGE A AR R R L1 h ol
BRI B, GeiT A H ORI ] B Y I 74
BT HERE R . #)H Kolmogorov-Smirnov test 1E 2%
AR, S5 A R R a5 ] A
A6 B R BE /N RIS A 289 38 2o 5] 8] 39 45 6 1
BOAR, BRI ST FEAS ¢ K 560 3 A s % L3 Al
T P A B 3 (8] A A7 20 o i 1 25 St . R
[ii] — X Bk ] PN AS (] e ) B L RS [) 7 T 7 4
KNSR B K 77 2250 B (One—way ANOVA)
PEAT50HT o 2R FH Pearson A 5P 43 1 1 1k 301 1] 5 5%
ERRER/INFINZ AR AT 2438 5 B i) =2 ] Y 56 R
BT A IS8T H o M 43 5 IBM SPSS statistics 22. 0 iF
7, P<0.05 K25 0%, UG LOEBIE « bri
1% (mean + SE) %I~

2 #R

2.1 EDERCR A FLAb KM R AR HE R

2019 450 AT S M) A 94 1 6 321 Hie 4
38 3k L AG R R (] ) b R TR A B, 2
W78, 9H: 7TH22—31H (118, 457H). 8H
2—31H (768f, 5843 H). 9 1—3H (7T#f, 21 H),
R (0] 3T 3 P S AR RS (67. 24 + 13.73) H
o, 1 ~20 HEERESORE (53.19%), 21 ~50 H



ik

604 %

i 42 %

FIEERE 14 BF (14.89%), 51 ~ 100 HAGEERE 11 B
(11.70%), 100 2 DL I f# 4E #F 19 Bf (20.21%).
20204F FiT L0 23] 116 BE 3 432 H P 58T
b K HFRIERT AP, Zmns T4, 5. 6 H: 44
18—30 H 27#, 750 H). 5 H 1—31 H (50 ##,
1734 7). 6 4 1—21 H (39#F, 948 H), % [if
WIS SR BE AR Ky (29. 59 +£2.95) H, B /N T [0]
T P <0.01). Hi, 1~20 2958 638
(54.31%), 21 ~50 HIWEERE31HE (26. 72%), 51 ~
100 HEERE 16 B (13.79%), 100 H L b (4 48 1%

6 Hf (5. 17%). [Al—1LHEHI N AR A Gy 18] 19 B2 7E R
INERYIREE (WEY] . F,=1.211, P=0.303;
i F,,,=1.218, P=0.300).
2.2 EPESEOR SRR KR B AL

I O 2 R A A6 R R Y B B R 07: 00—
22: 00, P TEMN (B2, 3). @R Rt
KA BB BARXTAE T, 17 b B A RATR )
BOHX oY, SERERIE) S T B RO N2 AN
% (MW Fle=1.216, P=0.281, &2; bif
M. F,.,=1630, P=0.083, [&3), 7&[HiTi,

2500 - W MAS Number of individuals =—¥— TEERAR Number of groups r 14

3 12
.'E 2000 + §

>
£ 05
o 3
5 1500 [ &
g E
: 5
& 1000 6 %ﬁ
= &
'<_ L 4 lﬁ
500 A
F 2
0 - 0
O, R IR, JRNC N . SR U I S . SR SR
/Q /Q%' /@ . /\Q. /&\. /0. /{5. /\bl’ /\(,). /\b. /(\ . /{b’ /\q . /WQ' /ﬁ}'
R AN O A N N A A A A A AN AI
6\. Q‘b" @.‘ \Q‘ Q' 0. {5- \b‘. \6- \b. {\. {b‘ \q. (»Q" q‘}.
I5}/E] Time

2 2019 4R 1T Bl AL R H R AR f
Fig. 2 Diurnal rhythm of Tibetan antelope crossing the Wubei Bridge during the returning migration period in 2019
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