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Foraging and bed site selection of Tianshan argali( Ovis ammon karelini) in

Central Tianshan Mountains in Summer

LI Ye', YU Yuqun®,SHI Jun®,SHI Lei' "
1 College of Animal Science, Xinjiang Agricultural University, Urumgi 830052, China
2 Qinling National Botanical Garden, Xi'an 710061, China

3 Wildlife Protection Division, Forestry Department of Xinjiang Uygur Autonomous Region, Urumgi 830000, China

Abstract; Foraging and bed sites are the two key habitats for the ungulate, but researches on the differences between these
two habitats are little. During the summer we studied the foraging and bed sites selection for Tianshan argali( Ovis ammon
karelini) in Gurenguoleng areas of Central Tianshan Mountains, Xinjiang Uygur Autonomous Region, China. According to
the population and distribution of Tianshan argali in this region, we collected the ecological factors via line transect and
quadrat sampling methods. During July and August in 2010, we investigated the Tianshan argali among 12 lines transects in
total along 5 ditches. Line transects were allocated from the bottom to the ridge of the mountain covering all typical
vegetation in this region. Due to the huge mountain and wide basin in the studied area, direct observation method can be
used to determine Tianshan argali’s habitat. We stood far away from the argali pack to observe their foraging or bed sites via
the telescope until the targeted argali left. Then one of colleagues was responsible for guiding the other person to find the
targeted area by the telescope. Some of the bed sites were confirmed by trace detection by the surrounding factors such as the
fresh bed trace and fecal pellet, footprint, urine, hair, etc. The foraging and bed track of Tianshan argali was marked as the
center for a 10 m X10 m quadrat when it was found during the field investigation, and the quadrat center was located with

Garmin—72 GPS. In this field investigation we observed 157 foraging and 136 bed sites for Tianshan argali with 13
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ecological factors: elevation, slope, slope direction, slope location, landscape type, vegetation height, vegetation
coverage , hiding level, distance from road, distance to water resource, distance to livestock, distance to human settlements
and number of plant species on habitat selection by Tianshan argali were thoroughly evaluated in this research. The results
showed that there were no significant differences between foraging and bed sites for Tianshan argali to live among the factors
in slope, hiding cover level, distance to water resource, number of plant species and vegetation coverage in summer ( P>
0.05) , however, the factors in altitude, distance to livestock ( P<0.01) ; vegetation height ( P<0.05), slope location,
slope direction and landscape types ( P<0.01) were the significant factors for the Tianshan argali to live. Compared with bed
sites, Tianshan argali preferred to choose the foraging sites at lower elevation, lower vegetation height, closer to roads,
human settlements and livestock, habitats of a mountain alpine meadow in the semi-shaded slope and grassland in gentle
slope in summer. During the long field investigation and observation we could find that there were 4 essential ecological
factors play an important role in distinguishing the foraging and bed sites. We ordered them according to their contribution
value index: distance to road, distance from the settlements, vegetation height and distance to livestock. Based on the
mentioned ecological factors variables, the accurate rate for distinguishing the foraging and bed sites of Tianshan argali
reached 90.6%. The results fully demonstrated that there was obvious habitat separation between foraging and bed sites for
Tianshan argali to live during summer. Therefore, the pattern of habitat selection by Tianshan argali seemed to be strongly

influenced by food, predator and disturbance.

Key Words: Tianshan mountains; tianshan argali ( Ovis ammon karelini ) ; foraging sites; bed sites; stepwise

discriminant analysis
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barbatus) i’;li‘fo Fig.1 Study region showing a total of 5 ditches to investigate
12 ﬁﬂ:;‘%ﬁff Tianshan argali in GuRenGuoLeng areas of Central Tianshan

Moutains, Xinjiang Uygur Autonomous Region, China

1.2.1 Hphh#

2010 4 7—8 H SR FHRELR AT 1 S B 3 WL A5 b DX PN 25 2 43 A FVECER A% 00 2047 00 25 IR 2, o 0500
AT ARSI AE A5 LI B R B A Sk I AR S AR 12 ZAFEZ . T L X
TS E R R RN A AT PR IR BB i 7 A B, B DR R LR T 55 T i X R 40 A
B ITE AT R AL i ARG X LA A L JR) 22 A o, P R B e PR £ sk R B 2 MRS, 64T
TCHE 85 A AR, I 7 HLTE ol X, R HAR MR K5, A TA1E, — A st RIS 50 — A4k 3
ZRENLIX I,
1.2.2 AXFETFWE

PAEESEIE SR RGBT A 10 mx 10 m WIEJT B KAE 7 R0 K 4 MK ERE — 1 mx1 m 1)
DTG /ANEE Ty I T E SRR N 13 Bl AEZS 7 B8 7E KAE I NN 6 R A A5 7 (37 38 1 b S AR AF
A PR JE RSP RS PRIE BREE RS BESKE MRS ANTE/NRE Ty NI 7 b AR AR R (U kR B SR BRI R
B REA R MR R R R AR o R A (R AR 147 AR EHBAT 136 NENEMAE T, 5
BHEFRR S,

Welr KA B X A LA 4R 3 &R, AR R 173 M3 B3 iR R 173 M3 TR i
RS 1/3 B3R T3

PERE MBS AN 1 mxUm /MDA . P EAE A KAE T 1 3 A

ey CBRRSEHL I N LIRSy Ry 3 R 6] BHE (S67.5°E—S22.5°W) 2k 2k FH ok ( N22.5° E—S67.5°F .
$22.5°W—N67.5°W) B35 (S67.5°W—S22.5°E) ,

TR EIE GPS i8S FE 7 TR = B

HOARAFAEZEAY I DN B HBSRRAE 20 Dy 4 Tl v LU R fe) SR e L B O B BES R R RE

PRE RS JE RS S R B, T AR N2 N A 7 AR I Y b AR INRE T B RS A
FHES

PEIABKEE B DL ESTERIF ST i IX PN 1Y) 87 2 3 I sl A% e S0 I B 0 W00 58/ INRE 81 P T e R

PR AR AR 25T i X P e B SRR 100 T B A H RO S B T R S AR R R T B S

PEKURFE B S ZRI 5/ INEE 7 BRI DX 5 A 1) 5 30 T 3 1 0 B

REREREE S S AS 1 mx 1 m AR I IRLRE R , 25 T3 HT- S5 (B S Ry I e v 58

BT B S AN 1 mx 1 m BEJ7 N BB 35 1, =2 T P YA SRy e e o5 3 i

Faicdt 78 5 A/MEDT PO S —A T mo s BIARHFT  FEHARPURE L 4 A5 R R oG 20 m A0 I S FR AT
FIBEULEE , BIVAT LU B A FRAT 5 B o5 S BE 1 E 43 b, SR IO S AR R R 7 1 Blie

FEYIFEC W 5 1 mx1 m BEJ7 N AR RN SRR, 2 J5 TR PSR S KA i o A

http ; //www.ecologica.cn



24 4] RNy A RN R R B A b A T 7647

1.2.3  Fdlssbrg

SERE R L B AN R A= 55 2 A B B RE BRI B R BRI R BRI B R AR Rk
G MEWEEE R YIRS E RS AE 10 AREUE AR 2N R BRI TR MG T T e A A Y 3
T brAfEZE . ZJa X% 10 AEE R AR S T B8 2E 1 T 5N FE AR Kolmogorov-Smirnov Test K56, DA e % s &
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0.001) J[m(X* =15.23,df=2,P<0.001) FlH 5 A A (e B L IAFAEM B 3% 22 5 (X2 =20.91,df=3, P<
0.001) . #EAE L FAHT RN R, LR £ Hh 1% 356 56 0l 222 0 44 S I, A0 v 8 EAIG, B 3 2 I
i B R 3T 5 8 M B0 %) 2 B~ PR Ll e S 0 v L A 2 AR B

F1 RUBFESEXEHSESHNHEHRESITINESEILE

Table 1 Comparison and description significance of foraging and bed sites of Tianshan argali in summer

L 5
gﬁﬁ\ [Al ¥ Fuiﬁiﬁite El;(rfi Mann-Whitey
[olostcal EHEARER  PHEbRER  URR ! P
(Mean + SE) (Mean + SE)

K Altitude/m 3299.08+72.28 3391.28+142.23 - -3.080 0.004 **
Y Slope /(°) 19.05+7.48 16.80+8.40 - 1.218 0.227
HE /K JRHE B Distance to water resource( DWR)/m 284.38+217.62 263.97+178.97 -0.960 - 0.337
BEIE B2 Distances to roads (DR)/m 953.15+168.05 1660.68+733.12 -4.434 - 0.000 **
Enﬁii iff Eiﬁgn settlements ( DHS) 2743.33+298.22 3180.00+195.79 -5.703 - 0.000 **
FWE R E Vegetation height (VH)/cm 15.01+6.90 19.05+8.73 - -2.270 0.026*
K4 Hiding cover level (HCL) 6.66+2.46 6.74+2.85 - -0.134 0.893
AL Number of plant species (NPS) 8.00+1.95 7.76£2.67 -0.761 - 0.446
FE#E 35 Vegetation cover (VC)/% 75.83+14.99 69.16+27.98 - 1.127 0.269
B K % BE B Distances to livestock (DL)/m 215.45+76.19 376.00+123.12 - -5.286 0.000 **

* P<0.05, * % P<0.01

3.2 RINEFEZER S RNE A B 19328 40 50 40 B

AL F ) 3 4 2R B AE B B 2R 1L R B b 5 M M A 355 5 TR — RGN AE S R R I #e IR L 5t
BRAEL A /N A I RS 2 A B BRI KPR R AR R B A . Lok 4 NS AR A B 7 72
PRI 7 B 2R B 5 BNE M AR B8 1 1E A X 5363k 8] 90.6% (£ 2)
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Table 2 Regression Discriminant analysis of foraging and bed sites of Tianshan argali in summer
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