J. Rakuno Gakuen Univ., 34 (1) : 35~46 (2009)

WiEF~Xy bEGE Z RIS 2 F NV —DITHp s — >

B H
PHEH % aEY - A&

B OEv-2 W L HYV-He b
+ 1E Y- S. Ganzorig?

Influence of the Qinghai-Tibetan Railway on Migration Pattern
of Tibetan Antelope (Pantholops hodgsoni)

Kengo IDAY, Buho HosHINOY, Koichi KAJ1?, Hiromasa IGOTAY, Masami KANEKOY and S. Ganzorig?
(Accepted 27 July 2009)

1.8 =

F~y LT > T a—"7 (Pantholops hodgsoni) (L
TiRFL—E33) FEEEYRIT, FXv M
JREAOKEHIATH 5, BALTEEL, R
BEoFT MU ZEZ51~7lecm DR WA HE
ZTCWBZ EDFEHHTH DY,

FN—DREIZ S v b v —3 2 TN S ERE
e L CHHAINTEBY, BEME TIIEM - W
(A H T THAXY R - KRGS - BeEX
&) - WAERL LI LD MBI 53 NTw
72, 1975 412 CITES (7 & > F » 54) o tigEI
127 1), 1979 SFic i3 EE T & e D, 1966 4F, IUCN
(EBEHREES) o VU GEIRGEIRITE) & 7% -
T, S5I2F~y FEED 2000 4, HEIC A%
PREEXICIRESI N2 Z Eic k), L3 >WEES
MEL Twd, FA—DERL T E (PE- 4
YR Rxoe—)L) TUE, FNEFOEGIRY, K
P& BB 251 L T 20299,

F—DE B GREIZ—FFIEL, ADTRN,
FEHTPHRRIIKET TH 5, oo HHFPFEERIT
15~20C T, WL TW TN, BEZFrOATL
Y, FMBEAKEIZ 100 mm LUFTh 5, B
i, 1ZITTREL CBY, M XS5 LAz T
Wi, EHME Ceratoides (77 + A T AJE) T
b, WEH T Ceratoides (7 7 4 T AJ&) %13
L&, Stipa (4 A%V, Kobresia (77 1) 7 %%}
& Graminoids (A 2%, A 79%E, Axv ) 798
DIFR) HET, A D DI Potentilla
bifurca (X ¥ 13 v &), Saussurea stoliczkai (b 77

t Vv &), Leontopodium pusillum (=~
B v AheX 7 n—H) L Oxytropis (A ¥</x
Y FEVIE) R EDHEZTWEDY, ZOHTY FIL—
WA TEL T 5 DiE, Graminoids & HEEH T, =
DT Carex moorcroftii, Kobresia sp., Poa sp.,
Stipa sp. % i A TW T, HEEDHTIZ Oxytropis sp.,
Potentilla bifurca & Leontopodium pusillum % Uf-
ATENTNWE29Y,

FN—DEBBIZEICFN Y FERZD, 2 F
DTy I ETIaElc bz THfmL TWwWb, 4
T TOMIETIX, F—IFFEIC 3 HFrOMEHDH
D, 2L, Q 1 FRy oK (FrF ) AL
FmoOMBESIL (> Fa 7T Ay ryyr) S
WEDO=IIR (> a7 ) Thb (M), Fu—
DEFEREIIIF-C T5 AT, @6 H~8 HE
e o> Tnb, FI—D X 213 5 Ai)~ Tz,
3 A FROMEHD 5 A 4 > DESEHTH HK ¢ A u]
VR (222))) HRKREXICH? > THET 572
DICKBEEHT 29X 1), FAL—DFEITEELHE
<, HENTHS IEMIZIETHIT L LHIC%h 5,
IFELLWTHERES bW RESIZR ), F
N—DFHLT THFIZERDERBBENLZL, A2
AOKRETEHN23~29cm 2%, 24F-T40cm %
Zhe AAIT 1P ~2 P THIRL, 2~3 % Tl
FET B V2O,

2. H )

=R & BN A 5 FIL— Bz,
FTHEAR(T VL F, Golmud) —Hipk (7 ¥, Lhasa)
M2 ksl (EE) 2¥S 2T uEs s,

* 2008 SEPERKFLA R EEERBE S A T L A A BR BRI R

D EEERSERIRSE BRI L 2 T A A e BRI

Rakuno Gakuen University Department of Biosphere and Environmental Sciences

D JORUE TR

Department of Ecoregion Science Laboratory of Wildlife Conservation Tokyo University of Agricultural and Technology



36 oW R

X1 g (2 ZAFI—I3HBPED 72 DI
(Q), (A), (S)LEVWKE LA S A4 H
EHoa22) (K) o Huiten Nur % H¥59)

2006 4F 7 H 1 H, ASHIA —Hr bk [ % i 32 75 ik $
(Qinghai Tibetan railway, QTR) #Biil L 722 &
&Y, LI FN—Dd B AR S 1L BRI
L7z, QTR BNk (7> 57— 2) Hak
ELTHD (BEH1) 2, FNA—I3EWOH50 72
&, T F—r32%FFL T2 L o5k
5, AWF7RIE, 2D A ZDF L—I2 FEH
(PTT) #%&5 L, ZOBEES,-T > 57— <2 D)
FAE & R P, FH B R & o8 A BERBE % GIS
(Geographic Information System) + !) €— F &>
Py HAM R BTN, o eRIERE 3R,
QTR EFZ S FN—DEBICED L ) L Erd b
D EWLPICT BT LT L,

3. % & Mg

TR ] ATV HLE 5K A SRR, R B T
BR(7—=Fr—)x>) Fiiefe Lz, 2
DHPNNET > =2 IMWHEL TH Y, F
N—iFZNnENAL, Bk A mEeaskL Tw
LeFzons (BH1),

4. % *

4.1 FRLIT—%

- ALOS (Advanced Land Observing Satellite) ?
AVNIR-2 (F[#4-350R, 10 m 27f#ig) —2006 4
ORI HA2—>, 9H19H, 200744 H 1
HA2>—>, 4 H28H, 4 H30 H»2 > —>,
5H29H, 9H20H, 10 H7H, 20084-8 H 24
HOR 12— DT —F &Mz,

- SPOT VEGETATION (1 km Z3f#ig) —2007 4
8 H~2008 4-7 H (10 Hgf ko> NDVI 77—
%)

EE1:QTRAOT ¥ F—,320H|

- SRTM (Shuttle Radar Topography Mission,
90 m Z3fifaE) T — %

« Human footprint 7— % ~—2Z (2007 4 1 km
Ay raT—2) NMORBREEE S L B8R
HADATTE L TORE»H Y, AMOKEFIGE)
DR E B AODT 2B & v ) BR 2 A 7210
R e KB 5400 sz, BRIz e—F
2y Tl b AOREE 2 P LTT—F
N—2E3 N T\ 510,

«ARGOS 7—2% [ 2HHD X ZDF)N— (FNFL
ID 75835 - ID 75836) 12 2 T 72 3812 #% ARGOS
PTT 7 63 5 L7215 # (2007 4 8 H 28 H ~2008
411 7 17 H & TORBBIRERE - WA Z &),

- NDVI (Normalized Difference Vegetation
Index) & I3 IEBLM AT D = & ¢, ATHED
R EETRIN N> PO HEF R TR LN LIET
»HY, HEDHABIHEEDESERTLHTH
5,

4.2 F—5 N

X LIz, $-XTD point, polygon, polyline #
T—=F%N)E— R ITDY TN T2TTHD
ENVI - ERDASIMAGIN D7 7 4 )V 7 5 —=~v |
I L, RERTHIEL 72 BT, GISY 7 b T s
TizA > 7 F§ 5, ArcMap % FH T ALOS Hif%
2 5 LT IR (i LBl 7 &) A HiE T 5. GIS
BRETIRNTHOT—F 2+ —"—1 [ &4, F—
2DV TOBEDICH (1) ~10)) 2ZH(2, F)L—
DATENHIPH % B M0 - BhiH - hiffkiiod 3 Dlic4T
T, QTR BEIOBREEH kS HEE % & % H
N7z, & 512, SRTM (#&7— %), Human foot-
print (ABER 7— %), SPOT VEGETATION (fifi
HT—2) EF—DEEED ARGOS 7— 7 & 4 —



FHHEF -~y BB RN 5 F L — D TE) s — > 37

N 4 &, FNL—OBREMNH L IEN T 5,
5. % 2

5.1 ARGOS FIE:EBHER

# 1 TARGOS v AT LADKEERR LTz, £1 T
RL7z& 90T, ARBEH L 72 ALOS mif%iz 12 3 —
¥ T, FI—DBER A > b iE 1D 75835 MK AT 71
i, ID 75836 AL 56 TH 5., FX v M EIRDRE
L WERBED BT, ARGOS ¥ AT A DKED B W
T =D oIz, BEMEWT—5 L%
WEH L 72, X213 2007 45 8 H 28 H~2008 4F 11
H 17 H % T ARGOS DB L 72 F V—DBE 7 —

Sap. 11, 2007

Jun, 2T 3008

2% ALOS BT — % L EhRIERTH 5,

K 3icRL 72k 91z, 2007 49 H~2008 45 H,
2008 429 H~11 H &M TofTEh & L, 2008 4%
6 A4~ 7 A LA 28 cofre & Lz, 72
20084 6 H~8 AT A # Wik CcHITHE) & L
7229 1D 75835 Mk F )L—(F 2007 4 & 2008 4T
IZE MDD - 72, FNLTEOMEME T L 11
Sl e, AN & ) BRI OB R A > N
WlE, FL—DTHHIEFINTTCIMETE L
270, TIXRKBEL TEEL)Ich b, B
FEHIZIZ 1 # RIZELDTEL T b Th b &%
25N 597,

®2 FL—nFHEiFE & QTR, ELEE HRR (7/7~}\7\%‘:ﬂfﬁb7‘:\_&7b‘ﬁ5 Eniz)

oX a& & B
O — — 0=

X3 FIIL—DZEH



38 JFHoH E E-fl

4 (ab) FFN—DAEOBBDO KA >} &% TIIMAIRN & 2 HICAER L, B TIIhiER
» H o SPOT VEGETATION NDVI D A % B AINCWE &) Z b oz,
IRL72XTH 5, M 4 (ab) 2 6 F)L— DA DR %2 &0, NDVIHEDFE A L) b 8
BB L ) 2 Lo o 72, £ 72, DIT) DD, KT B 720, FilH RS
bk 3 FEER AR AR BT R Vv 2 ) — FE R L % TELWHIEEFEZ LN, LrL, K4 5]HE
WEBEL TWbZ Egr o, U Z6i Tl EIRHLC T, BA o) NDVI D

fic, F—I13 QTR #¥E - 72 A6 A T, il WZ EDHERETE B,

K1 7ATZ2 (ARGOS) ¥ 2T 2a0ur—3 35— & F—BHT— Sk

Location Classes (LC) Estimated accuracy in latitude and longitude ID75835 ID75836
3 > 150m 2 0

2 150m < accuracy < 350m 2 2

1 350m < accuracy < 1,000m 14 10

0 > 1000m 3 5

A No estimate of location accuracy 19 23

B No estimate of location accuracy 31 16

Z (Invalid location) No No
Total 71 56

X 4(a) Fr—DZEfHE) & MiEIER 2L (2007 4E 8 A ~2008 451 A £ T)



FHHEF -~y BB RN 5 F L — D TE) s — > 39

®4(b) FN—DEHiFE & MAIRENZEAL (2008 42 H~2008 47 HE T)

5.2 HMiLH

Riz, BEMTOITE Y — > 2L 72, BI5
(ab,c,def) 13 ID 75835 DA HIC 351 5 K30
? PTT Point i 1km X 7 7 L 28R TH
%, X5 (a,b) %2007 4F-TX 5 (c,d) #2008 £ K
4>+ Thb, M5, ABDKANZAEZEL,
BEDORKENIROBE M ERL T b, FI2H)I
THEIZWE Z & 62K s L CHALTW 3
ZEWEZ LN, Bk, K5 (ef) T ID 75836
DFN— b cokY;E L CE I EZFAL
TWDZ e -T2,

M6 izR L7z &9 i, BEWToRREIL, ID 75835
DDA 4,500~4,700 m, @5 4,350~4,550 m 72 -
7z, ID 75836 13 4,450 m~4,950 m 72 - 7z,

X 7 &0, ID 7583513 2007 4F12 (3 Holgc iy i #%58
o BB E LT L T2y, 2008 4127 5
EHGBED SEEN G R ALY L TnWB 2 b
7o 72, —77, ID 75836 13 2007, 2008 4F-3t/= Human

R3I KGE TR

Ik (km) | ) (km)
1D75835 | &3 11.73 0.074
A @ 1.03 0.33
ID75836 | ik4&Hh 6.92 0.053

footprint DEA I HIRWEFr 24 & L Tw 7z,
2F N, ABNERD D VRN WS &) Z &
D72,

2UHE DICHRER MR T HIE, 1TEAEADT
b - T Ze WA 2 Wik L, S5 I3 A2
WL W Th D L) 2 Ehbh o7z,

5.3 jEHh

8 TFIN—DRKICEFM TOITE ¥ — > &R
L7z, 8, 9wzt yic, BHEMTIITICE
Y INFETT7—T 2> /—) (Huiten Nur, %72\
WHOBERR) &Sz fulickgErH b33 ) H



40 oW &

K2 BEHHK L NDVI Ol

(a) ID75835

(b) ID75836

month NDVI month NDVIf

2008/ 6/ 3 47 2007/ 8/28 50
2008/ 6/ 7 49 2007/ 9/ 1 72
2008/ 6/19 56 2007/ 9/13 65
2008/ 6/19 57 2007/ 9/17 66
2008/ 6/23 60 2007/ 9/21 40
2008/ 6/23 62 2007/10/ 3 53
2008/ 6/27 61 2007/10/11 45
2008/ 7/ 5 84 2007/10/19 52
2008/ 7/ 5 71 2007/10/27 46
2008/ 7/ 5 85 2007/10/31 45
2008/ 7/13 71 2007/11/ 4 46
2008/ 7/17 81 2007/11/12 47
2008/ 7/21 59 2007/12/ 2 48
2008/ 7/21 64 2007/12/ 6 46
2008/ 7/25 66 2007/12/10 51
2008/ 7/29 73 2007/12/18 24
2008/ 7/29 73 2007/12/22 47
R 65.82 2007/12/26 49
2007/12/26 47

2007/12/30 46

2008/ 1/ 7 38

2008/ 1/11 47

2008/ 1/15 48

2008/ 1/19 33

2008/ 1/31 37

2008/ 2/24 41

2008/ 2/28 42

2008/ 3/ 3 40

2008/ 3/15 33

2008/ 3/23 30

2008/ 4/ 4 39

2008/ 4/ 8 39

2008/ 4/12 45

2008/ 4/16 40

2008/ 4/20 43

2008/ 5/ 6 36

2008/ 5/10 40

2008/ 5/22 38

) 44 .58

KRREXDFERE AL T2,

K10 TR L 72 & 9z, M T o,
ID 75835 %* 4,500~4,900 m < ID 75836 i 4,500~
4,950 m D ERT CHER LS TH 5 L) 2
Ebiroiz,

5.4 rhikit

11 T F v—o Hifkisic 819 5 QTR F H 1
BEAMERLZZDbDTHSB, 2N LY, ID75835
(3 6 [nl, ID 75836 |3 #&fh & B4 % 2 [lfik L <
WRZEPLIEDNTDIZ QTR -T2 HE 2 5

month NDVI month NDVIfi

2008/ 6/ 3 80 2007/ 8/28 60
2008/ 6/11 52 2007/ 9/ 1 75
2008/ 6/11 54 2007/ 9/ 1 59
2008/ 6/19 53 2007/ 9/ 5 117
2008/ 6/23 60 2007/ 9/13 59
2008/ 6/23 56 2007/10/ 3 47
2008/ 6/27 58 2007/10/11 45
2008/ 7/ 1 47 2007/10/15 47
2008/ 7/ 5 62 2007/10/23 45
2008/ 7/ 9 64 2007/10/27 42
2008/ 7/ 9 61 2007/11/16 49
2008/ 7/13 80 2007/11/20 44
2008/ 7/17 93 2007/12/10 45
2008/ 7/21 56 2007/12/18 43
2008/ 7/25 58 2007/12/26 45
2008/ 7/29 95 2007/12/26 45
oy 64.31 2007/12/30 43
2008/ 1/31 41

2008/ 2/ 8 40

2008/ 2/28 45

2008/ 3/ 7 52

2008/ 3/15 42

2008/ 5/22 40

2008/ 5/30 41

Sy 50.46

b, #t->TH H —EMKID 75835 D F )L—I3 2007
RIS T S22 FHLTWB EnH T &
Db - 72,

5.5 FIL—n4BHBIIREF A

F4 (ab) £V, FL—IZEFCFHE LRI A
BL, BIaRHICIINAEDBELR 2% KDHTW S
DT, MET Lo, FHRTE) %%
FINERBET L W) 2 e FHZ bbb, —F, #
KEFICIZTHETCRY, RELZLINEZ S0
T oD, MEDRWEINCAERT 5 E0n) Z D’



FHHEF -~y BB RN 5 F L — D TE) s — > 41

K 5(ab,c,de,f) FIN—DOMEITHITE 5 —>

#2 HNDb, F72, HEMELIE BT KRR L
TWwW3 Z D bdr-7z, IDT75835 & ID 75836 O F
JL— 3 A & IR O I SRR AR A D), Ik
ENTWBZEE, BT QTR Z2IES LTI E 5
W2 e b, QTR OBEEITF NL—I2 & - T2
WHDBEN) ZENWLPITE 572,

6. & =

FO—DBHEREIC, £ Ve e i ald,
aEaE R & bk, FRELZeICET
DOTHDLEEZLNDLII, FAKWNRDT— 5k
Hrar & ID 75836 O F L—I3 8k A & A7 0 #EL T
WEITEFHAL TWwa Z &, 5 - o fEE)n
BENFNLIRL AN EW) 2 Ens, Tz
NTWBIEEME %2 bitd, —J5, ID 75835 DF
JL—13 2008 4F-12 2007 4F X i ) FFric i L2 2 &

b, SREDT v F—r32 EiEm T HHE, BloRn
IZA= 72, L LCIEMEL, F2z A TWwED
TERL T EDTIE LW EeHEZ L5,
El 3

KN AR N B RS s Ty L S R 2 e 1))
- FAEWFZE (A) 19255005 (NFE @ BEHMLTT) Ofl
I TAT > 2R TH B, BlHFRA I (2 oo
(WMO), SBeRATR-2IFG0MEE (Wb shihr
FERT), RIMEEAR (HEE KRR 2ERS), A
Heva L (AR, Bt (PEERY),
PoNL L o) 7 BER (PERTEERY) o SR e
CHHEHEEE L, 22 TBOEHLET,

ZE XM

1) Wildlife Conservation Society 2300 Southern



42

(b) QTR R4

6 RO F L — DA

Boulevard Bronx, NY 10460-1099 USA TA
Petition to List the Tibetan Antelope (Panth-
olops hodgsonii) as an Endangered Species
Pursuant to the U.S. Endangered Species Act
of 1973..

2) George B Schaller, KANG Aili, CAI Xinbin,

2006, TMigratory and calving behavior of
Tibetan antelope populations Acta Ther-
iologica Sinica, 26(2): 105-113. (in Chinese)

3) George B Schaller, KANG Aili, HASHI

Tashi-Dorjie, 2007, TA winter wildlife survey
in the northern Qiangtang of Tibet Autono-

4)

mous Region and Qinghai Province, Chinay,
Acta Theriologica Sinica, 27(4): 309-316. (in
Chinese)

Joseph L.FOX, Bard-Jorgen BARDSEN,
2005, "Density of Tibetan antelope, Tibetan
wild ass and Tibetan gazelle in relation to
human presence across the Chang Tang
Nature Reserve of Tibet, Chinas. Acta
Zoologica Sinica, 51(4): 586-597.

Cui Qinghu, 2006, TInfluences of human activ-
ities and slope on the habitat of Tibentan
antelope (Pantholops hodgsoni) based on GIS



FHHEF -~y BB RN 5 F L — D TE) s — >

K4(ab) FNL—DBREHIH ¢ F—>
(a) ID75835E4

A=
WM | B2 (m) | NDVI | O "*?f%ﬁﬁ%ﬁ K O B
A —~
@3@;@; v | e 325.6 WONEFIA | R - O A
W | 4350~ | . . WEL D b
&) 4550m | 152.4 DI AL B3 - EMED LEENL TV,
4500~ R # (Huiten Nur) | @i CHH 7 B,
SO | yo0om | Y 821.7 % F I BT s B
(b) ID758364mk
A=
B | B (m) | NDVI| T "*fﬁ%ﬁﬁ e B
oSy 4;‘95500; s 189 WONERE | A b EEAER L TV D,
4500~ R # (Huiten Nur) | @i CHH 7 B,
SO | yosom | Y 573.9 % F I BT s B

1T F—od Bz BT 5 A RS (human footprint) (#&5ih & A E L fiid
6 T, QTR, FU@asl (EiE) oRE#icky), Pkt 250 13 Th 3)

8 F—n@5 o TE) (Huiten Nur Z Hubic, ZOREOFMEZFIHL T 5)



44

6)

X9 Kz TENT 5 Fu—fTE) (EHE & QTR (35— D& 2 5K L T 5)

10 FL—EPEHELOME (7—F 2> 2 — VR L) P82 FH L Tw53)

in Qinghai province, (Thesis of Ph.D Degree),
Chinese Academy of Sciences. (in Chinese)
Xia Lin, Yang Qisen Li Zengchao, Wu Yongh-
ua and Liang Mengyuan. 2005. Disturbance of
Transportation Facilities to Seasonal Migra-
in Hoh-xil
National Nature Reserve. Sichun Journal of
Zoology. 24(2): 147-151.

Effects of traffic during daytime and other

tion of Tibetan Antelopes

human activities on the migration of Tibetan
Antelope along the Qinghai-Tibet high-way,

8)

Qinghai-Tibet Plateau, Acta Zoologica
Sinica, 50(4): 669-674. (in Chinese)

Lin Xia, Qisen Yang, Zengchao Li, Yonghua
Wu and Zuojian Feng. 2007. Assessment of
Traffic Disturbance to Migration of Tibetan
Antelopes (Pantholops hodgsonii)- in Hoh-xil
National Nature Reserve, China. Oryx. 41(3):
352-357.

Baofa Yin, Huyin Zhun, Li Jing. 2006: TInflu-
ence of Qinghai-Tibetan Railway and High-

way on Wild Animal’s Activitys, Acta



FHHEF -~y BB RN 5 F L — D TE) s — > 45

() PO

1 2007&F .
10R278 |

& Y WHIA g

200 T
1 2HEHA
20074

I
&
'

X 11(ab) F/— QTR FAHEH E HAF ((a) 12 ID 75835 KD ik CHOSET > 57—

R Z DT HRL

Ecologica Sinica, Vol. 26, No. 12. (in Chinese)
10) ¥4, I3, B13EL, FHEMIE], S. Ganzor-
ig 2009 © F~y b TR W8k i o0 B 2E B
D, 5 56 Il H AL BB Kk S B AR

pp. 240-241.
= )

ARWF5eid Hd#kE (Qinghai Tibetan railway,
QTR) ZFHL T 2 KEIEFHE TH 5 FX v
&7 > T a—"7" (Pantholops hodgsoni, F+NV—& 5
9) O, Bk X ik T o TEp sy — 2 %
A BHF ARGOS REHT— 0 5T L 72, 2D

(b) 13 ID 75836 FUADERE T > & — < Z DFIHIKIAL)

R, F—dEr TR AR AR L, B
I =ROBNIISEEZ B2, MEDBEEL L2
HERDTNLDTII %, FHTLELFNCH
FET A720I2, 2233 )) D Huiten Nur # HiET,
—J7, MEARHCIETHEE LY, KEELZA
Eo72 )T B2, HMEDRWEAIZAERT S 2w
JTENHEZ LMD, £, EEMEIZLT K
PHERL TWB 2 b oz, BIEHKEREE LR
ID 75835 & ID 75836 @ 2 MR F )L —|F 43 &
BOHM A AR T 5 L SghEE N TN AR EE 2
b (—EfER) FIHL TWdZ bbbtz

Abstract

The spatial and temporal patterns of the endangered Tibetan antelope (Pantholops hodgsonii) have been

studied using satellite-based ARGOS platform transmitter terminal tracking data.

The data were obtained

from the satellite tracking of two female Tibetan antelopes that were collared with satellite transmitters

and have been tracked from August 2007 to October 2008. Analysis of the locality data obtained is show
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that both captured antelopes were migrant individuals, they shared the same calving ground in surrounds of
the lake Huiten, but different wintering pastures. Each antelope individual covered 250 to 300 km from the
wintering to summer pastures. Seasonal migration cycle was about 3 months, of these 27 to 30 days to
reach the calving ground; 8 to 20 days to stay over there; 36 to 40 days was return way to the core area.
Both chiru at least two times crossed both Qinghai-Tibetan railway (QTR) and Golmud-Lhasa highway
(GLH), and reached calving ground (118 to 120 km from there) in 8 days. However, during forward and
return migration the antelopes have spent 20 to 40 days in that area, probably looking for the passages and
waiting. So far, we suppose that QTR and GLH became bottleneck factor for the migration of the chiru
and do seriously delay its movement to and from calving area.



