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(1. LRIMERY: EarRbrarbe, BifE 200062; 2. TR ZIER L AR RS KGR, TE #)I1 750021)

FE: B AW A HE R M 0T EAT AN R ) SR, X 5 B ) 22 AR TRl S R S AT
HFORTFEIIIR . 2009 4F 7—8 H A1 2009 4F 12 H—2010 4 1 AETEFR B G X B 22 0 H50E O E R R A, %
5E 95.87 km? IR A XA P B DU 4 RE Lk, SR 18.3 km, I MELEERIBEIN RN EEET, IR T AR R TR0
FEAKONRIRER TR, A28 R NAT R S S AT g Rk I S AT g B B P 25 5o B SRR (1) MG T 2550, &
EXHAT NPT N EBUR(U=8.69, P<0.001); (2) 4B/ NG A <3 (/NIRRT >3 KB, /NEEA 26 105 % s AT
PR B KT KB (Z=2.165, P=0.03), HBHAK/NI NS W/NEERI> S (ORTEIRE, /NEEAS 2016 0 AT 4 B
2R KT RBE(Z=2.003, P=0.045); (3) MEGIHE HEPERERE G X 3 FPAS [A] A SIS 20 2 W) ) 10 SR A T A B 8 T
TS, MEVEREI AT PR B3 T M BERNR A T )EAT N BE B (Z=2.746, P=0.006; Z=3.589, P<0.001),
P R A 0 s AT Oy B 28 B 3 R TR A R Rk I S B B 25(Z2=2.376, P=0.017); (4) RS TEN BIMEERIETER) 3
Tt S AT A9 T0 K 3 2 5
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Group differences in responses of Pseudois naynaur to human
disturbance in Helan Mountain, Ningxia Hui Autonomous Region

JIANG Tian-Yi', DING You-Zhong', WANG Zheng-Huan', HE Gui-Fang’,
ZHAO Jin-Ping’, MA Feng-Qin’, WANG Xiao-Ming""

(1. School of Life Science, East China Normal University, Shanghai 200062, China);
2. Helan Mountain National Nature Reserve, Yinchuan 750021, China)

Abstract: Wild animals respond differently to nonconsumptive human activity and such variation depends on
multiple factors. We explored the behaviors of Pseudois naynaur and recorded the distance of their responses in Suyu
Kou National Forest Park, Helan Mountain, Ningxia Hui Autonomous Region. We categorized their behavioural
responses as no response, vigilance and flight and recorded the response initiation distance. We compared distances
according to disturbance source, group size, group type and sex. Our results showed that Pseudois naynaur showed
stronger responses to humans than vehicles. The distance at which the subject of the group was vigilant in small group
(group size less than three) was significantly more than that of larger groups (group size more than three). The flight
initiation distance in small groups (less than five) was significantly more than bigger groups. The distance of no response
behavior did not vary between all male, female or mixed groups. The distance of vigilance behavior when the subject of
the group first encountered the disturbance in male groups was significantly greater for female and mix groups, flight
initiation distance in female groups was greater than that of mixed groups. In the mixed group, no significant variation on
sex was found among all three types of behaviors.

Key words: Blue sheep (Pseudois naynaur); Human disturbance; Disturbance source; Response initiation distance;
Sexual variation; Group differences
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H 4R BR8E 38 f 0 8 W 1 75 2R B Tt (Flather &
Cordell, 1995). X %54 [ 52 M (455 A= W47k 2
AZ, BIUNSEAREE R AR PR BEIHAT N e
A% (Knight & Cole, 1995). T-HLEF AP AR AEZS
REFE . SR A E] 5C 2R (Geist, 1978) 1 B
Y S 1A H 7 % % (Hamr, 1988; Gander &
Ingold, 1997) LA K 2B 355 A= 2 K 3 F %55 (Light &
Weaver, 1973). IXLEX A5 RGN AL 163 AT
BRI o

TEREFEN A P00 Sk BAT 4y (R 5% ma I, 36
0 7% Ff PH 25 (flight initiation distance) A 35 il 5 F 1)
J7 ¥ (Miller et al, 2006; Taylor & Knight, 2003;
Recarte et al, 1998). Kk, Sh¥XIANFEITH R NI
TG R 8 I ST B mT DA FH SRR E R AR
PR B /N H2 T P 25 (Rodgers & Smith, 1995).
Burger & Gochfield (1991)1Ay, 36 Hillg i e WY i 25
R, ZPFR NE TP 52 P o IXFESEAT
DATE 2 b 0 5K (1) X 3k 7K1 Fi 5 B A= 3 ) () AR 9
(Gill & Sutherland, 2000). Knight & Cole(1995)IA
5 W) R B A AT B I 2 MR T e AT B A R
PRI AFRSFIPE T, A I 6 PR 25 (1) 5% ) A —
#(Stankowich, 2008), X LE[H 2R Bh 1) A6 A7 30
BE R 256 % 18, T LRGN BRI 8 T4
() S R o

1991 AR, TR A E K H AR R X
TG 8. 77 F(Pseudois nayaur) 7&%1 %1115
WL B AR AR EEE, JT R i 3 R B
—o DAk, 7R ARSI 2R AT A e o R e i
M, WEFESIPIRT N TP B N BA S AN R FA B R
W, BWIBT SO ) 22 T A o R ke i A B
LRI 95 X (Knight & Gutzwiller, 1995). X} itt, FAl]
T 2009 4 7—8 H AN 2009 4F 12—2010 4£ 1 A, 7¢
TR E K ARRS D IR0 [ K AR AR
S PR B AR S I TR N AT T ST, R
FENZE: (DR SE SN0 T4 SO R 3=
Z—, MAEF R WATAERX ML REAR “ ke
BN 5 (2)MERE S 4 e T 2B 3URT A2 3 A AT 2
XFFPI SO NAN ], BB 220 = R ME A A4)
TH Y A AR 2 57

1 #MR57F%

1.1 B3 XiEHR
WG XA T BB 22 [ R AR P X A s

[1(38°42'N~38°46 'N , 103°42 'E~106° E) , [
BIIACN 95.87 km?, PRI 1000~2 800 m. F*
B ERHE PR ZE 045 (1998) LA 7 B 215 ¥ ) ]
¥k FZF@ H 11 H—6 H 20 H), EZ6 H 21
H—8 H 10 H), 7@ H 11 H—10 A 10 H), %
Z=(10 H 11 H—4 H 10 H). A% 410 3R
DX PR R SR AR AR A e, s o 4R 1) = 1 e i
smiZ—, WA RIHE. Liu et al(2007)ff 71
TN A A AR 23 B 175 K.
1.2 ®WRAE
1.2.1 FEEE 2009 4F 7 J—8 H, 6:30—10:30
A1 15:00—19:30, LAz 2009 4 12 J—2010 4 1 J
8:00—12:00 A1 14: 00—17: 30, FeAIIZEHF 9T Hs X AR
P TR0 P O B I SR A AT T I X, ik
PRUEE T AR [ 32 F-18(9.8 km) R #(3.5 km).
PEREE (3 km)VEE (2 km)PU S FELR, FEERTES N 6 m,
MK 18.3 kmo
122 AFENN TR NAT WS TATTIR 5
FUHL DS TR R 1, R E RS T 3 28 (1)
PERE, TSR MEYE, Fre ok b H e e vk
AMA B AL MEYEANMAFI Gl A4, TC30:40 B e 1) 37
BARKI R LTS, (2) MEPERE, FRMGEAE TR R4
ST HEVEANAR, A B HEPE MR SRR (3)
RO, TSP ERHAARE A METE, A HENE,
B AROU G I W E— 20 X J3 VR A5 0 M A A R e
MA( Schaller, 1977).

IS e NG S PR S SN a7 e =t 5 E /N
P EIAT NRVER . BOR, R ITIL, AR
W nt, El—Mch 40 km/h o4 . fEVEAL 4
TP, SR AR I (e 2 B 2 AN
PRV BB ZE T 1 [ AT S (Taylor & Knight,
2003). AR, WRUFIX CH], LA ER, HUE
TANTI A ENR R E R 7RV AT N TR,
W 4 W %2 3 B A5 1 (0 1% (Gutzwiller et al, 1997),
PLRZT 50 m/min (AT 8 S, sk 2 I PRI S 11)
RN M WA ERAAR R, — A Yardage
pro 800 OGN FE A I SEAFAA N 56— AN S SR
(RIAT S FHIE I S5 B I B L35 IR B B 59— AT
R R AR S N2 PR B 28 5 43 A A P
PERCFE AN HEPE BTN TR $ K (Wang et
al, 1998) 1% .

AT B 25 2 10 SOVAT A o3 % 3 8 35—
K, BRNATH, HFRAE ST P e F 5B
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SRR BT, (H R ke F R 8L m R ATy, 25
K, ERATN, AT EW T, (HEAETT
IR, AT, AR R BT G R B
H(Treves, 2000).
1.3 #HiEakE
1.3.1 AN THWEK RN 27 R WA
FEAS B A L 56 (Sokal & Rohlf, 1995)k
EC A 200 A R AT NS P AT AU ) S AT
FE Tt o
132 BRSOV ER B 52 BL=2K R
IEAT 2 2k DX I GEREAA R AN o 2 SR AN ) [ AT
T S PR B RS . A3 FH SE LT SPSST1.0
(SPSS, 2002)11f#) Shapiro-Wilk J7 V23T IE A0 A7
Krge, RIANFIREAA R A B0 = B W (I R AT 4
TS DA R 8 B ) BE B AN A IR AR A A I
(Shapiro-Wilk tests of normality P <0.05). FrlA, H
Mann-Whitney U Wl 5% EASAS R HEAR R /NG5 2
I 2 5

FEAA /Nl o A T8 3 AN R () 20 54 Mann-
Whitney U Il X1 73 1) o SRR R NE<3 SLAI>
3 kI, AT A L e R, AR E %
SNAT R HIREAA NI, BURENAMA S Sk /MY,
HEPAMA>3 SO RHE, AR INME <S5 SA>5 3k
I, REHIAT 4 IR 2 22 5. DRI, 7108 SOV
AT RPN, DURENIME S SKOu/NRE, FEN
AMA>5 S KR o AEREE TG [ NAT Ny 22 5 i, AT
RN B E R

#1 AHTIETTE

133 BROREARUG 5 SOV R B2 A5 LR
ANFEIREARSS A (HEVERE . HEVERE . JRE ) Z 7 SO
PRSI ZE RS, T 3 MAT A RNV B AT A IES
4341, F Mann-Whitney U 56 34T 5 PG 36

1 AR 5 R DAY 505 A e R 1P g 7 S 128 2 S
i, M4l Shapiro-Wilk 1EZ&R AR, ToMMNAT N
P R S R B R A IR AR AT ), FR ST A
At R FEE Levene’s Test for Equality of
Variances J| W7 P4 147 24 T ERE S VR 125 1R 7 22 5%
PEOM T TG NAT M, F,1s1)= 0.445, P = 0.506; Xf
TEMNATA, Fo, ne = 0.056, P = 0.813), Ji%
55, ¢ NG TR S N PR B A A
AFFEIER >, H Mann-Whitney U 15

2 &4 R

21 ARFIMBETEERNESR

MU R TR, FRATIE ST 429
Uk, Hrp e WA 78 Rk, SRR 18.2%,
VA S N R L S N U R A RONAT R, Dk 351
W, mTRFEAREN 81.8%. LSRN THIH M)
I, AT T 103 Hk, HAp R NAT A 62
HOIR, HBRFEARRER 60%, H RNAT HIIFEAZ 41
HK, BREAEL ) 40.0%(R 1) R PIFEASRIK
Kt ¢ K0 R I SRS RN PR 1 s N AT I8
ZE5(U=8.69 , P <0.001). 7+2FXF N DY I 25 5%
TR S N, R AT ANAE A AR — 2
I3HT .

WA FREITA LR

Tab.1 Comparisons between two disturbing sources in responses of Pseudois naynaur in Helan Mountain,

Ningxia Hui Autonomous Region

T FEA R JE AT g A 17 ] W4T 4 L5l (%) Percent of having responses ¢ R

Type of The total number (%) Percent of no — : — - - ; testA
disturbance source of sample responses A7t Total % Vigilance il Flight

A People 429 18.2 18.9 62.9 U=8.69

7% Vehicle 103 60.0 12,6 27.4 P<0.001

22 BKNEFRIIERFN

X T NAT N, APREGEN MR < 3 3k,
n = 124) I S AT A 0P 29 b 28 oK R
(BENMAEL >3 3k, n=57)(Z=2.165, P = 0.036).
SRR B S NAT A, AR <5 S RI>5 Sk
I, /NEE PR AT DAy S P B 2 J 2 KT AR ) 3k
1 N BB (Z = 2.003, P=0.045). TG NAT R 1E
ANRIRIHE RN Z A B3 22 5 (3R 2)

23 BEAEFRMNEBBEHZM

FEMESNIE. MEVERE. TROHE 3 M, W
FITE AT AR REL S )2 18 21 B 183 K,
WG BN ENAT A AMEIRE ) A2 30433 F1 118 HUIK;
MG BT FAT A A IEL 3 ) 7 5829 FiT 149 KiK.

[ — AT o0, S = Rl 2R AL ) s N B 2 A
Mann-Whitney U HEAT W PRFEAK S fo R B, FESR
R ZE SR TG R NAT A TG 03 22 7(2=0.775, P=0.443;
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Tab.2 The difference of responses of Pseudois naynaur in different group size in Helan Mountain,
Ningxia Hui Autonomous Region

. JER Y. No responses A5 Vigilance* el Flight**
V4N
group size SEREESD Mann-Whitney SPAA{H+SD Mann-Whitney SE{EESD Mann-Whitney
Mean+SD(m) UtestZ, P Mean=SD(m) UtestZ, P Mean=SD(m) UtestZ, P
/N Small 145.40+£57.92 145.62+72.20 110.82+57.81
group (22399, n=156) Z=1.120, (15~37, n=124) Z=2.165, (6288, n=169) 2-2.003,
KBt Big 139.26:54.82 P=0.263 126.23+60.92 P=0.030* 95.32+56.61 P=0.04*
group (29~280, 1=66) (10~280, n=57) (5~254, n=67)
*NRE: TR ANMAEE <3 Sk KB BEIANAMARE3 k. *group size that is less than 3 is defined as small group, group size that is more than 3 is defined as
big group.

kNI TER N AMASLSS; KREEFR AR P NMAZL >5 k. **group size that is less than 5 is defined as small group, group size that is more than 5 is defined as
big group.

®3 TERZLEFEHLREN FHRRETANES

Tab.3 The different responses in different group types of Pseudois naynaur in Helan Mountain, Ningxia Hui Autonomous Region*

. JEJx M. No response 4% Vigilance e Flight
M Group type
VHMEESD  Mean+SD(m) SPAMH £ SD Mean+SD(m) PAMH £ SD Mean+SD(m)
o
L) B 144.83+£57.39 (30~219, n=18) 130.60+71.39 (37~337, n=30) 117.10£59.93" (30~288, n=58)
Female group
] .
HEPE T 166.44+74.41 (22~399, n=21) 189.8381.33° (50~374, n=33) 104.66+65.03% (15~219, n=29)
Male group
VELA T
s 147.9481.86 (29~280, n=183) 128.77:65.79° (25~-300, n=118) 110.48+54.13° 25~211,  n=149)
Mix group

*I1] Mann-Whitney U #5567 Sk, 7670 N 4TG0 B35 72 5%(2=0.775, P=0.443; Z=0.427, P=0.669; Z=0.716, P=0.474); {C¥ ML, HHEVEREN SN B
S35 KT MEMETRE A S N R B8 (Z=2.746, P=0.006), 1535 K T4 HE 0 5 N 7 35 (Z2=3.589, P<0.001); (EHkH sz Wb, MEPETER) B W BE 28 25 K TR &
I [ S B8 (2=2.376, P=0.017).

S AR AN A TR 1 2 RS o AR AL (AT A T B L, T AN ) BE A b O AL TR 7 S b3

*Mann-Whitney U Test is used to analyze the difference in distance from observers when having and not having responses between female group, male group
and mix group. In the case of no responses, there is no significant differences (Z=0.775, P=0.443; Z=0.427, P=0.669; Z=0.716, P=0.474). In the case of
vigilance behavior, the distance of male group from the observers is significantly greater than female group(Z=2.746, P=0.006) and mix group(Z=3.589,
P<0.001). The distance when female group fled significantly greater than mix group(Z=2.376, P=0.017).

abc stands for the extent of distance of responses between three group types. The blocks with different superscript letters have significant differences.

7=0.427, P=0.669; Z=0.716, P=0.474), {E% 8474 MAMAK B TR R, AR AR RPN 5k
AR SN B R K TR ROV R B WEE AR, R AOMEE RIETER 3 R R NAT N R
(Z=2.746, P=0.006), L& K FIRAHMR NS HEZES. TCRNATAH T PR OV B 20 W 3% 2=
(Z=3.589, P<0.001), AR A 0] 52 25 5+ o F(t=0.014, P=0.671); EmAT 0N MELE S MY R 2
TERE S N b, TR A %) SO B R TR A TRFE R =0.014, P = 0.989); ki AT M #E
MR N BEE(Z=2.376, P=0.017), T e BEEAEE S/l M JC B % 2 %(Z = 0.078, P = 0.938)
BEFEREK3). (&4,
#4 TERZULEFERSHAMTFHREITANESR

Tab.4 The different responses in different group types of Pseudois naynaur in Helan Mountain, Ningxia Autonomous Region

oMY No responses ek Vigilance #EH Flight
HEH
Mix group FEIi+SD [Z LA VEMEESD R V4 {EESD Mann-Whitney
Mean+SD(m) t-test Mean+SD(m) t-test Mean+SD(m) UtestZ, P
WEpE Female 153.62+56.88 129.28+63.95 101.33+56.78
(29~287, n=91) 0,426 (25~300, n=36) =0.014 (5254, n=83) 7=0.078
P=0.671 P=0.989 P=0.938
. 41+63. .50+65. .99+56.
HERE Male 157.41463.57 123.50+65.06 99.99+56.84

(22~399, #=92) (10~280, n=82) (6~254, n=66)
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MacArthur et al(1982)1A TR (1 AN AT Fitil
PESE B Pyt e S B R Y T 2R . AT RO P
TP BRI, IR R S B AR TR
iE N AT 4 (Cederna & Lovari, 1985; Tyler, 1991;
Cassirer et al, 1992; Lamerenx et al, 1992), KINLES)
WIREX T IRIAT A SN B2 PG (Knight & Cole
1991; Borkowski et al, 2006). 47 AXJ JRIa 155 21 1)
TR BT AR 1), IR N
A ] E AT R 2R CGRIX I A B 421E), J8 T H R
AT PRI A 5 ) TP U (Knight & Gutzwiller, 1995);
e N S BT, 8T AN Al S5 e T+
P PRIk, AHEGIEN, =0 2 i AR
UBAk, o — BB 2 TR % (T B
I E KL BARRS XN ETERL, 2006), 1M fs#
TEAERAED R, sl T s 0 5 5m AT N Arh
X I . Papouchis et al(2001) X ¥» ¥ kK £
(Oviscanadensis nelsoni) I\ 5B 3RAS T AHACLI) 45
o B, & FRAR TP B35 2 7 2 A
[F) 22 N A 3 T — R AT by 2 N AL
32 BXPMFHHREITABER

AT h 2 B AR T Sl £ SR (Bednekoff
& Lima, 1998). ZNWILE VALl & XS IR, AT
S HPHAS IR T i) BT, Mk EAT e E T
B AT LR S I SONAT A o ABIFIT 7R IX M
FIAT R, NEEE P ) S AT A B B 3 2 K TR
FEAE R NVAT A BE R (R 2). IXLCIL R UL, AR
AE “HFBERN” (dilution effect), BUZERSKIIREN,
A B B LR PG (Lima & Dill, 1990). K1,
ANMRBE RS AR [, KRR LR
AN A (Stankowich, 2008), IXFEIAE P IF 4 Ak
WS R A, R, LSS R DUSE el KR,
[IRANY i rd sk S AR A g ek A 2B Y B E L P ¥
KIAERE T S0 iR AT ) 5K, (£ Fallow
deer (Dama dama) (Recarte et al, 1998). Rocky
mountain elk(Cervus elaphus)(Childress & Lung,
2003)F11 Springbok (Antidorcas marsupialis)(Burger

S K-

Bednekoff PA, Lima SL. 1998. Randomness, chaos and confusions in the

et al, 2000) 1 2 H SN L HIHRIE .
3.3 BABETIMEEITHNER

SRR AN S 2 B I R 5% i 2 B AE 8 AT A
AR HAT hy b o FEE TN, R B0 s Y
PRES IR, FLUCRMEVERECR 3)o MEVEHFE M 5 o
HIBL G AL LT R Bt S g W) b A I (Burger et
al, 2000; Prins & Iason, 1989; Steenbeek et al. 1999).
FHIGHIBF R, B AR 25 50 2 i Sk 5 AT D
bl ss, BUE X 55938 IR EFE 15 ( Burger et al, 2000;
Burger & Gochfeld, 1994). 55— J71fi, A A 5
JE NI A X % (Stankowich & Coss, 2005), A
FEAFEEE A AN T NSRS B I S . s s
NG OUAEB 228 R A, BT A 2 LR
A T R SR AR R (TR L E KK
SRR DX IR TR, 2006) 0 IXEEHR A HEPE AN A TE
B, TR B M A S

FEREBAAT Ay b, BELDHEXAT A B FELT o
S, S R TR A R I s W B (K 3). AETRAN
HIREAT, 5 g AR EORESNIE, & 83%. MEMEA
MR T E B BT R D A B R, ) TR
(I G PR 452 15 (Main et al, 1996; Ciuti et al, 2008).
DRIk, MEVEAN A e e A0 4l A1 PRod 06 B i 3 S
I 2K BV AE B -

H T2 00 AT TG A AT R N O T 0 B Ok
B, 0 HIE IS S A SO PR, FRATTEE I
O e A8 B R — 0 R e 7 R 0% AT T ) DX
SRR S B AR T R, 2%
RGN, 7% el AE = A4 i Ji) 9] o 2 2 1
W1, ARG SN, XA SRR SiAbh, BEE IR
P XA S R TF AR BE G R, WE E i TR 2
SEmaRA . Bk, XA AN TR & LR A
B IRAIT .

BUgt: AAbakok KA S0 R F e 1) 4R
AT T R I, TEARZLERAS
AR RE B 6 2 &R B KA # RAEFHK 2 4
T It FEEFELEG IHARLHRS
XF, ABHHER AL T AT EE I, £
H— R T R

study of antipredator vigilance [J]. Tree, 13(7): 285-287.
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