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Abstract; We studied group types and sizes of blue sheep ( Pseudois nayaur) in the Helan Mountains from November 2004
to October 2005. Blue sheep groups were observed with KOWA 8 x 42 DCF binoculars and a KOWA TSN-824 M power
spotting scope. Groups were classified as female, male, male-female, ewe-lamb, mixed groups, and solitary sheep. A total
of 4 866 sheep belonging to 1 023 groups were observed, with a mean group size of 4. 86 (SD =2.54). The largest groups
included 51 sheep and the smallest groups were solitary sheep. Ewe-lamb groups were the most frequently encountered,
constituting 44. 8% of total observations. Mixed-sex groups, male groups and solitary sheep made up 20.72% , 14.68% ,
and 9.09% respectively of total observations. Male-female and female groups made up 5.57% and 4.89% of total sheep
classified. Ewe-lamb groups predominated in all seasons, but frequencies of observed group types varied seasonally (P <

0.001). Male groups were more numerous in spring than in other seasons, whereas mixed groups were least in spring,
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increasing through summer, autumn, and winter. Groups consisting of 2 — 5 individuals dominated in all seasons, and
constituted 50% of total groups observed. Group sizes varied seasonally (P <0.001), but mean group size did not differ
seasonally. There were significant seasonal variations in group sizes of mixed-sex (P <0.001), ewe-lamb (P <0.05),
and female groups (P <0.05). Seasonal variations in sizes of male and male-female groups were not significant. Small

herd sizes are characteristic of the blue sheep in the Helan Mountains.

Key Words: blue sheep ( Pseudois nayaur) ; group type; group size; Helan Mountains

BB BhE I R I 1) R AR AR IR AT O, R A B RS BB Y — 1Y R I
BEIA 5 s BN R B, $BBUE £5 B YR YR AN 18 , 8 A T R AR MA R Bl R XSS > o SR, SERE
SHEIAMA 6] 35 4 , 38 KB R AR LR AR I RPBELE A7 72 AR R o S B 28 3h ) 4 TR AR AIE O B
RAEBT T @ HF B ME BT, ik, ERS TR EABLIWESERRFHAREE
Hpr

52 ( Pseudois nayaur) R R R BERZ WEREFHEREZ Y Bl aEE
BERHE BT 2 T 5 e @ 1 SRS IR 5 & 1 A R B X AR AR I A0 4 22 10
FERERFAE . AIE,2004 4F 11 A ~2005 48 10 HETER 2 ILER R BRRP X MAZEHH 2 ILERHR H R
PRI XX A AT TSR .

1 HRBREFR

BRI TR SR R BTz 38 1 SR 2 1] (b4 389217 ~39°22" 7R 42 105°44" ~106°42") , 2 rgdtEm . #R
2 1B BRI KB PSR RHE , BT 5 il B Z B W Ak, 2T 20W, UK. P8R
TR T EBAY 8. 5°C ] i ya, R 2 900 m 4ZbHY - 0. 8°C , [ /K & 200 ~400 mm, 7K K& &~ 2 000 mm,
FEHTREH 170 do B2 UGR AR LR RS, A6 E 00 9 . (L b B (1 400 ~ 1 600 m) ,
LB AR S (1 600 ~2 000 m) , i34t MR (1 900 ~3 000 m) , WP LI A FAFL M) 37 (3 000 ~3 556
m) P BRFE A IR 22 L R SRS R, B B AR G A
2 WRFAE
2.1 HLEKEBESHE

2004 4F 11 H ~2005 48 10 H 7238 22 1L 30 B IR UAYA G \ KOK I8 e P (R A R SR
b I BRELR 32 %, FELR K 496. 2 km, ARIERT 22 ILFEAR F R REUAE ) M SEPRIB O, 0 BIFE AR 22 IR 3
(TR ZILERSBREPX) FE 23 KL, B 366.9 km; ZER 2 1A (NS E B 2 ILERHE AR
PRIPIX) BB 9 SRR, B RE 129.3 km  FE B = T W 22 LA AR, RIBC TR BRI 2H) mFETy
X, #FE4HIIH~6 H20H) HE(6 H21H~8 H10H) . #k(8 H11 H~10 410 H) .4(10 A 11 H
~BAE4 10 B) P A AFWHTEE, BOIEVIEE K ELEEE T STRR, EEN 1.5 ~2.5 kn/
h, JrERE R, BRFELE 1 IR, BRI mIE%,

B H A4 7= KOWA 8 x42 DCF MU B2 4% Fl KOWA TSN-824 M B B # TR ER , 1D 528 E 1

SRRy ERERIR/INIZET . BRI E XS L heureux 2510 | BIYZE 50 m Y B PO I5 i MAR D —BE . ARIRA
FATE AN A5 LA B A BT AR AR/, T K40 HH A S B4 | AF W 1 R ), 2 8 Oil Al Rogers'™ |
F/NBIEEN 2o R G SRR R A R (2 RER 2 R B R MR ) (HERERE (2 HEk 2 R B
EMEE) EHERF (2 HEk 2 R R BUEREEFIENE ) BHATRE (B ORI/ 540 AR) BB B (BRI
PE O BLAR A/ S A ) Fph 3 (BRAME) S
2.2 PRk

SR FH SPSS15. 0 #4741 40T , A RIZEAIGERE B USR5 AR FIZRBVERE I R M E T 2 R R

http ://www. ecologica. cn



2784 E oA ¥ W 29 %

Tk, A RBARDNRET 2R A RFETARER PN ZER A RZBIER R PZTZ TR K
A SEAEAS ) Kruskal-Wallis H %, SCHPEURERR 0 FH{E £ A2 (2 £SD) o
3 &R
3.1 BZIEFRERHIRR
3.1.1  SEHREWBFR

WLEEIH ], B A EHOAR A F 1 023 BRK, 714 866 ik, FIIRER/N N (4.86 £2.54) H KK N
51 R /N = o Horp  HEVERE 152 (14.86% ) ,645 HU; MEVERE 50 (4. 89% ) ,138 HUK; BT 459
BE(44.87% ) ,1 755 HIR ; MERERE 57 BE(5.57% ) ,176 R IBEHE 212 #£(20.72% ) ,2 059 Rk ME 93 H
K(9.09% ) , Hor g 65 Rk (6.35% ) S 28 IR (2.74% ) o RITKIREE R, A RIRTUER HBLAY
WK 2T EE (V' =697.32,df=5,P <0.001)
3.1.2 HERERARNFTTI

BB 1 AT LA R RN B B BURAE 4 DZ 1Y Bk & s B R AT RSN, MEVERE i BL
WK B, TR 2 KA ZFEEREHFRESD, BB IR A T LA IR = s RV TR HH DL AR 2 iy, M
HEH B IR DL R 2 f e, MERFERE IR 5 AN 2F HH B R AR LA A& Z B o A, R R B0 WL B ME A
o RORINEEREY, RRIZERIER IR M Z 1 22 50 B3 (x* =163.29,df =3,P <0.001),
3.2 HEBWR/NHFETR

AN TARARIIIE R B A - B F 203 B, FIIHER/N(4.71 £3.75) H(1~19 R) ;8% 197 #f, P
K/N(4.84 £5.04) H(1~36 H);FkZ= 218 #f, FHFEK/N(6.18 £7.07) H(1 ~51 B) ; &XZ=405 #, FH#E
RAN3.79£2.82) H(1~28 R) . 7E4 DMFETFHERLL2 ~5 HEHES , HH BN S % Z T HEEL 50% LU
F(E2), Kruskal-Wallis H ¥: 5045 R 2B, AR ZEH R A/NEFR B E ( =161.90,df=3,P <0.001) ,

HE kR Male group [ B{F#f Ewe-lamb group
Itk Female group EEE R A7 Mixed group 1 125 69 E>9
I AR Male-female group E=3 sl Solitary male

60 — (I ¥t Solitary female

o®
(=}

~
(=)

3
T
3
|
|

S
S
T
%3
(=}

W
(=}
T

ES S ST/
S
I

[3S]
S
T

Percentage of group type (%)
N
FEFER/NIIIR (%)
Percentage of group size
[N IS
S (=]
T T

(=}
T
(=}

7
- %.Eam %“ il °F @E£
N #7Z= Spring ¥ Z Summer FkZ Autumn %&Z Winter

#7Z= Spring  HZ Summer #kZ Autumn  4Z Winter 245 Season
Z=45 Season

(=}

(=)

K2 B2 E AR SRR/ Z A2
Fig.2 Seasonal percentages of blue sheep groups of different sizes in
the Helan Mountains, November 2004 to October 2005

R eI E e P NG EES ) i En i 4
Fig.1 Seasonal percentages of blue sheep group types in the Helan
Mountains, November 2004 to October 2005

3.3 HERERAIAERR/PRIRR
3.3.1 ARERREHA/PIFTRN

TE 4 DNFEF IRE TR, KB ZFR K ((13.96 £10.85) H) , & F8x/M((6.73 £3.21) H) ;1
PERFKZ R ((4.77 £3.44) H) , KX F5/M(3.38 £1.60) H) s MEVERFEF R R ((3.50 £1.22) H) B F &

http ://www. ecologica. cn



6 3

XPRAE 45 B2 1A (Pseudois nayaur) SERFFHIE A Z 153840

2785

/N((2.21 £0.42)
3.06) B) ,&ZFH/N(3.27 £1.38)
INETEREZR (Y =0.75,df=3,P =0.862) ,
3.3.2 ARERREHA/PNIIRZ T34
BAFRERZFLL 3 A2 O3, HEFEI 2
REHRZ (E 4a) , RREZFW AR N ER B
=8.23,df =3, P =0.042) s HEPERERE R/ H BB IR AE
ANFWHELRFE2R (X =6.77,df=3,P =0.080)
(& 4b) ;4 ANZATMEMEE FREARBUD , 48 RS HOHERL
B2 ~4 RN, EFMEFRTRFEMKZE(E 4c),
HEVERERE /M B BUR 22 5 B3 (x° =9.38,df =3,
P=0.025) ;74 NE A IREHFRT 9 REHT
EIRRE R R, (AR A IR B R (B 4d)
ARZEAR B RN RHFRERBBE (' =
36.45,df=3,P <0.001) ; E Mk, MEHERE P HERE 3
HMRZ MAFNE 2 AiHZ (K 4e) , FFREN
WEREERE , LAt 3 2T MERERE AR R/t BRI TG (8. 3%
Z5(’ =0.57,df=2,P=0.754) ,

a B Ewe-lamb group

by

H) s MERERE R R K ((3.25 £1.26)
B)Y(E 3), Kruskal-Wallis H #56

PR R B

HE RS *®Z A%
Spring Summer Autumn Winter
8 c Wt Female group
§ w80 -
5 % 60
= £ -
s
Z9° 40
b &
g 20 H
=
g
3 0
HE 2% *Z A2
Spring Summer Autumn Winter
e WEHERE Male-female group
60 -
40 |-
20 I
0 | m
HE 2% *Z A2
Spring Summer Autumn Winter
Z=45 Season

R, BT VA MEMERE; BAF R F R ((4.21 «

GEREZW AR ARERRETER

18 — 2 Methi Male group
XY M fth# Female group

o 16 |~ W i 38 Male-female group
B E== #{+F#¥ Ewe-lamb group l
o 147 3 IABE Mixed group
g Ll
%" 1
g 10
3
2 8
E
T 6o
b=l
g 4
2
)

0

#£7Z= Spring % Summer FkZE Autumn 42 Winter
Z=4h Season

B3 BLuE R FEER RN TR
Fig.3 Seasonal mean size of blue sheep group types in the Helan

Mountains, November 2004 to October 2005

b K¢ Male group

A .

; N m
&% R A%
Spring Summer Autumn Winter
d JEA#E Mixed group
60
40
20
: el
&% *®Z A2
Spring Summer Autumn Winter
Z=45 Season
a2 [ Y 4
I 5 B =7
g [EEEE (I >9

B4 B2UE FARRERRBE /MR ZE 221
Fig.4 Seasonal percentages of blue sheep group sizes of different types in the Helan Mountains, November 2004 to October 2005

4 itig

ERMERR/NIFRA R E BY R AT HEE S

O NN i TR

http ://www. ecologica. cn



2786 B ¥ R 29 &

ABFFE I EF SN BE S5 FAE ST 22 1 S 48/ INBEIX — JEASAHAIE . A TST R, (B 25 S 78 8 P R T ] e 5,
PREE Fp AR /N RES S T ZE PR T R R M A 5 5 T RO B ), 7 0 RO B T W, o R B A
K IEF WA T LR AT 175 3%, 202K 165 3K T4 22 1L 5% B B0 B &k iR 2 , s
U, FF N /0, AT AL 2 S T B ) o A 1 L SEEAT SRy i 2 B 2R B B AN
{EA 20 H4E 80 4ERAR , 31 22 114 2F I K BOR ( Canis lupus) J& A (Lynx lynx) B A K 4, B SR F IR Vulpes
vulpes) \4: R (Aquila chrysaetos) \F5 % (Aegypius monachus ) 25 %ot i 2 1 40 1A 1 55 o 5% 1A RE A JR — 26 B8,
il AELISC R S JE A M B 22 L e R R R, T AR B B 022 1L s 2R R LR e )  #
22 AR 2 TS BEAR, A E B = Y B N SR BT LA /D BE AR B X 4 i B 4, ZE LA
BER B TS P AR SR . I EAR RS, W22 A R RERK PR AN ER A B E
(3), RARE" RS 2L BEZMAESHTRWEE TERLNER, R, LEH
2 ERE/NTHE 3 S, 7R HIX , & Ze A0 i 5 B R o P R 3 T e o B, &
Z R ERB/NT R RN BB S R

TEXT BT , BT E I ARM M AR g — R R 119827 fE s 5 2 400 A Sy —
BTSRRI R, A RN R S A R 7R L R — AR Y
R ZERAZFHER AT ALE 7 B S A Sy — R RS | AR R — R B o AR S R B A
AT J 25 5 , BB H5 B AT 38 - s B AR S ik S AR A 3 17 25 3

WA FER RN N (4.86 +2.54) H HipHFEFE(4.71 +3.75) B, EZE(4.84 +5.04) 2, k=
(6.18 £7.07) K, 47(3.79 +2.82) H, DMEMBIFLE R BRI IS ERERTFRERI N 5.5 R
HEHS5.6 A5 57 QTS g s s 0o &z 4,20 U7 SR E FAYGEE KSR, BRI
B RIXFIERIE AR BE (P >0.05), MiEHAMEEMFIX, BIHKREENFHREKRN N 10.4 ~25.0
Rlose-l ey 18 1) e 31 R fEPERIN 9.95 ~25.7 RV gepu)i sy 33.2 R 8]
BT LA MR BERD, BRI BE 22 1 DU /N B

HET R, FERIIERMBE L OIERE (B 1), THRA BT YRR T M REE, K F R AR
WR 4 NBFRREAN . KBRS B LI, TR b TAE RGN, LSRR S5
IR I, BN A T R R B AL Z T, M MA 35 4 0 St i RS E B BT T 4 3, T B F
R R B R M (] 35 S O B, TR A K B MR B U TRt R T M P e R ot 38 B B K I T
8, U KA EEEE™

B2 A BT REAE 4 D EE A BRI HL ] (B 2) 53X 5 HABAME K I 5L IR A BEN B EN B
R AR E TR S EA SR o LA B RN, L2 ~3 REZ BEHH 1 R
RAEREEAE 1 R4k, 1 R sk, s ek ik 1 R, BRI R BAFE R S 30 22 1L A e R/ —
ANEE . BB, BRI SO A R T AR R R B R KU s R . R B B
Web S R AR T AR R AR e T G A XU /N R e e B W B M AR B, T
WEVETE SRR B, B e BRI R B A, IR A REFH TR DY . EHF LB BRI HEE I, 7R
P A A T S 7, T T A B R i XURR 0 o e A 4 P R S FR AR A 25 R A B
WD T AR R XU, (Rt TV T4 o 2SR RE A I , T RETR IR R BRI, X R R
FEAFREAR e =2 18] B9 3l b — B, R K B B A ) T 3R B BB, IR R XU ™ e 2
WL PR ERHEANREHS 55,

References :

[1] LianXM, SuJP, Zhang T Z, Cao Y F. Grouping behavior of the Tibetan gazelle ( Procapra picticaudata) in Hoh Xil region, China. Biodivers.
Sci. , 2004, 12(5) : 488 —493.
[2] Lian XM, SuJ P, Zhang T Z, Cao Y F. The characteristics of social group of the Tibetan antelope ( Pantholops hodgsoni) in the Kekexili region.

http ://www. ecologica. cn



6 3 XPRAE 45 B2 1A (Pseudois nayaur) SERFFHIE A Z 153840 2787

Acta Ecologica Sinica, 2005, 25(6) ; 1341 —1346.

[3] SunR Y. The principles of animal ecology (3™). Beijing: Beijing Normal University Press, 2001.

[4] Jarman R J. The social organization of antelope in relation to their ecology. Behaviour, 1974, 48(1-4) ;. 215 —267.

[5] Clutton-Brock T H, Guinness F E, Albon S D. Red deer: Behavior and ecology of two sexes. Edinburgh: Edinburgh University Press, 1982.

[ 6] Beauchamp G, Ruxton G D. Changes in vigilance with group size under scramble competition. Am. Nat. , 2003, 161(4) : 672 —675.

[ 7] McCullough D R. Variation in black-tailed deer herd composition counts. J. Wildl. Manage. , 1993, 57(4) : 890 —897.

[ 8] McCullough D R. What do herd composition counts tell us? Wildl. Soc. Bull. , 1994, 22(2) : 295 —300.

[ 9] Schaller G B. Mountain monarchs: wild sheep and goats of the Himalaya. Chicago: University of Chicago Press, 1977.

[10] Wang X M, Schaller G B. Status of large mammals in Inner Mongolia, China. J. East China Normal Univ. (Special Issue of Mammals) , 1996,
6: 94 —104.

[11] Wegge P. Aspects of the population ecology of blue sheep in Nepal. J. Asian Ecology, 1979, 1(1): 10 —20.

[12] RenJR, YuY Q. A study on the population structure and life table of blue sheep in Yushu and Golog, Qinghai Province. Acta Theriol. Sinica,
1990, 10(3) : 189 —193.

[13] Oli M K, Rogers M E. Seasonal pattern in group size and population composition of blue sheep in Manang, Nepal. J. Wildl. Manage. , 1996, 60
(4):797 —801.

[14] Wang X M, Li M, Tang S X, Liu Z X. A preliminary study of some characters of blue sheep population ecology in spring. Acta Theriol. Sinica,
1998, 18(1): 27 —33.

[15] Wang X M, LiuZ X, Xu HF, Li M, Li Y G. The blue sheep population ecology and its conservation in Helan Mountain, China. Biodivers. Sci. ,
1998, 6 (1):1—5.

[16] Liang Y M, Wang X M. A study of blue sheep population life table and its group structure of different seasons in Helan Mountain. Acta Theriol.
Sinica, 2000, 20(4) : 258 —262.

[17] CaoLR, LiuZS, Wang XM, Hu TH, Li T, Zhai H, Hou J H. Preliminary study on group characteristics of blue sheep ( Pseudois nayaur) in
spring and early winter in Helan Mountain, China. Chinese J. Zool. , 2005, 40 (2) . 28 —33.

[18] Cao LR, LiuZ S, Wang X M, Hu TH, Zhai H, Hou J H. Winter group size and composition of blue sheep ( Pseudois nayaur) in the Helan
Mountains, China. Acta Theriol. Sinica, 2005, 25(2) ; 200 —204.

[19] LiXQ,LuZS, WangXM, Cui DY, Li Z G, Hu T H. Group characteristics of blue sheep ( Pseudois nayaur) during rutting season in the
Helan Mountains, China. Acta Theriol. Sinica, 2007, 27(1) ; 39 —44.

[20] Di W Z. Plantae Vasculares Helan Mountain. Xi'an: Northwestern University Press, 1987.

[21] Wang X M, Li M, Tang S X, LiuZ X, Li Y G, Sheng H L. The study of resource and conservation of artiodactyls in Helan Mountain. Chinese J.
Zool. , 1999, 34(5): 26 —29.

[22] Encyclopedist Commitee of Ningxia. Encyclopaedia of Ningxia. Yinchuan; Ningxia People’s Publishing House, 1998.

[23] L’heureux N, Lucherini M, Festa-Bianchet M, Jorgenson J T. Density-dependent mother-yearling association in bighom sheep. Anim. Behav. ,
1995, 49(4) : 901 —910.

[24] Habibi K. Group dynamics of the Nubian Ibex ( Capra ibex nubiana ) in the Tuwayiq Canyons, Saudi Arabia. J. Zool. London, 1997, 241(4) .
791 —801.

[25] Schackleton D M, Shank C C. A review of the social behaviour of feral and wild sheep and goats. J. Anim. Sci., 1984, 58(2) . 500 —509.

[26] Le Pendu Y, Briedermann L, Gerard J F, Maublanc M L. Inter-individual associations and social structure of a mouflon population ( Ovis orientalis
musimon) . Behav. Proc. , 1995, 34(1): 67 —80.

[27] YuYQ, GuoST,BaiQS, LiZG, HuTH, Li HJ. The seasonal change of blue sheep population structure in Helanshan Mountains. Acta
Theriol. Sinica, 2004, 24(3) ;: 200 —204.

[28] Nievergelt B A. Comparison of rutting behaviour of ungulates and its relation to management. In: Geist V, Walther F. The behaviour of ungulates
and its relation to management. Gland: IUCN, 1974, 324 —340.

[29] Geist V. Mountain Sheep. Chicago: The University of Chicago Press, 1971.

[30] Alados C L. Group size and composition of the Spanish ibex Capra pyrenaica Schinz in the Sierras of Cazorla and Segura. In: Lovari S. The Biology
and Management of Mountain Ungulates. Beckingham, UK: Croom Helm, 1985, 134 —147.

[31] Kaji K, Ohtaishi N, Miura S, Koizumi T, Kokida K, Wu J Y. Distribution and status of white-lipped deer and associated ungulate fauna in the
Tibetan plateau. In: Ohtaishi N, Sheng H L. Deer of China: biology and management. Amsterdam: Elseviser Science Publishers, 1993. 147
—158.

[32] Berger J. Pregnancy incentives, predation constraints and habitat shifts: experimental and field evidence for wild bighom sheep. Anim. Behav. ,

http ://www. ecologica. cn



2788 B Ox ¥ R 29 %

[33]
[34]

[35]

[36]

[37]
[38]

[39]

[40]
[41]
[42]
[43]
[44]
[45]

[46]

[47]
[48]

[49]
[50]
[51]
[52]

1991, 41(1) ; 61 —

Warrick G D, Krausman P R. Foraging behavior of mountain sheep in western Arizona. J. Wildl. Manage. , 1987, 51(1): 99 —104.

LiuZ S, Wang X M, Teng L W, Cao L R. Food habits of blue sheep, Pseudois nayaur in the Helan Mountains, China. Folia Zool. , 2007, 56
(1):13—22.

von Elsner-Schack I. Seaonal changes in the size of chamois groups in the Ammergauer mountains, Bavaria. In: Lovari S. Biology and management
of mountain ungulates. London: Croom Helm, 1985. 148 —153.

Edge W D, Olson-Edge S L. Population characteristics and group composition of Capra aegagrus in Kirthar National Park, Pakistan. J. Mammal. ,
1990, 71(2) : 156 —160.

Maisels F G. Seasonal pattern in grouping pattern of the forest dwelling Cyprus mouflon Ouis orientalis. J. Zool. London, 1993, 229. 527 —532.
Borkowski J, Furubayashi K. Seasonal and diel variation in group size among Japanese sika deer in different habitats. J. Zool. London, 1998, 245
(1):29—34.

Chen HP, Li F, Luo L' Y, Wang H, Ma J Z, Li F. Winter bed-site selection by red deer Cervus elaphus xanthopygus and roe deer Capreolus
capreolus bedfordi in forests of northeastern China. Acta Theriol. , 1999, 44(2) . 195 —206.

Mautz W W. Sledding on a bushy hillside; the fat cycle in deer. Wildl. Soc. Bull., 1978, 6(1): 88 —90.

Parker K L, Robbins C T. Thermoregulation in mule deer and elk. Can. J. Zool. , 1984, 62(7) : 1409 —1422.

Wilson P. Ecology and habitat utilization of blue sheep Pseudois nayaur in Nepal. Biol. Conserv. , 1981, 21(1): 55 —74.

Wilson P. Aspects of reproductive behavior of Bharal ( Pseudois nayaur) in Nepal. Z. Sdeugetier. , 1984, 49(1) ; 36 —42.

Schaller G B. Wildlife of the Tibetan steppe. Chicago; University of Chicago Press, 1998.

Luo N, Gu J H. Resources of blue sheep and hunting in the western Aerjin Mountain. In; Gu J H. Animals of Xinjiang. Beijing: Science Press,
1991. 16 —20.

Lu X, Jackson R, Wang Z. Herd characteristics and habitat use of a blue sheep population in the Qomolangma Nature Reserve. In: Fox J, Du J.
Proceeding of the Seventh International Snow Lepard Symposium. Seattle: International Snow Leopard Trust, 1994. 97 —103.

Schaller G B, Gu B Y. Ungulates in northwest Tibet. Nat. Geog. Res. and Exp., 1994, 10(3): 266 —293.

Jakimchuk R D, Ferguson S H, Sopuck L G. Differential habitat use and sexual segregation in the Central Arctic caribou herd. Can. J. Zool. ,
1987, 65(3) : 534 —541.

Young T P, Isbell L A. Sex differences in giraffe feeding ecology: Energetic and social constraints. Ethology, 1991, 87(1-2) : 79 —89.
Sukumar R, Gadgil M. Male-female differences in foraging on crops by Asian elephants. Anim. Behav. , 1988, 36(4) ; 1233 —1235.

Prins H H T. Ecology and behaviour of the African buffalo; Social in equality and decision making. London: Chapman & Hall, 1996.

Lu Q B, Wang X M. Group structure and diurnal behavior of Tibetan gazelle during the birth period. Acta Theriol. Sinica, 2004, 24(3) : 193 —
198.

S E 3k

(1]
(2]
(3]
[12]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
[27]
[45]
[52]

B, SR, K, EHL. EECRERT AR, AW, 2004, 12(5) ; 488 ~493.

EEHWY, T, TEE, EHL. TRV A R WAL BRI, AEASER, 2005, 25(6) : 1341 ~1346.

IMEVK. SIS OEZR0) . JUat: JERmER: L, 2001.

FEFLL, RERE. B ER REINE LIRS KA R PIR. B5R, 1990, 10(3) : 189 ~193.

ENH, B, AR, XEY. B EFRRESERERPISIIR. BREHR, 1998, 18(1): 27 ~33.

EH, XEE, WER, B, 0. BEENCEFRBES RS EMEHME, 1998, 6(1): 1~5.

REE, Y. BEEINELRAEMEMBERZ VRSN, B854, 2000, 20(4) : 258 ~262.

BESE, XPRE, T, BIRAE, 29, BR, Kl BAWEYUEEERER L. siaaeak, 2005, 40(2) : 28 ~33.
BN, X, A, BIRAE, 20, BR, RERE. SEICEFLTEMRERTIL 7. BI85, 2005, 25(2) : 200 ~204.
PR, KPR, FA, EEHE, F5ER, BIRAE. RAESCENE 22 A AR AHE. B2, 2007, 27(1) : 39 ~44.
IYESL. BZINAEE Y. V9% VEILRA i RAL, 1987.

ENG, B, AR, XGRS, o0, ARk B2 0BRSS BT R AR BURBTTE. ShEAek, 1999, 34(5) 1 26 ~27.
THEMNESHMRERS. THEM2H. 8 TEARBML, 199.

RERE, FAE, FRAE, ZER, 9IRE, BT PLIEFRRAMKZ AL, BR¥EM, 2004, 24(3) : 200 ~204.
By, AR PR VGBI A SE PR AR R R B, I R 50R. BT, duat. R miiRat, 1991, 16 ~20.
BN, EANL GERIF ARG S B AT LA B8, 2004, 24(3) : 193 ~198.

http ://www. ecologica. cn



	06a16.pdf
	06a17.pdf
	06a18.pdf
	06a19.pdf
	06a20.pdf
	06a21.pdf
	06a22.pdf

