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Abstract: Spatial attributes are an important characteristic of animal behavior. They are also a difficult subject for
researchers, as the study methods, techniques and equipment required to study them have been limited in past years.
With the rapid development of their technique and function in the last twenty years, Geographic Information Systems (GIS)
have been more often applied in the study of animal behavioral ecology, such as habitat selection, territory, migration
route and so on. GIS is a computer-based system, capable of capturing, storing, analyzing, and displaying geographically
referenced data with its powerful spatial analysis abilities. In this paper, we discuss the principles and concepts of GIS in

studies of animal behavioral ecology. Approaches and development of recent animal behavioral ecology studies using GIS

are also summarized .
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Blep s BAE SR B E S ke, WG R RS
( Geographic Information System, GIS ) {5 b iz 1 2 .
GIS E—FlARIL. A7t #Xifl. Jrdr. o5 0
PR R RALRSE, o0 AAk Bl iR Rodh 1
WA, B 30 2RI T IR AR,
N TR A PR IEAL L XUk R
R AT A e PAEATU ( Chen et
al, 2002 ).

1 FEZXMEE GIS =R KR

GIS - ARE B S e L St Ay 2 R 2R,
SEATIH G O AL 2L THSE TR B LA X gk R
o X 3 A AL A JLARrXF 5 ph 4R BRI iR X5 -
HAMBRGELEONE, € FAR— DR E; Zex)
Soe—4En, BA KRB W5 i,
BHAHAFL A R . Horp s S AR BR R F 4
PRI BEABATT, — RAV A L, 2 ik —
AR . BN, TR A IR A RO X R ST
BRI, FRATE SR R, #8904 iz
BN EXR R WAL MR FR R
e TR B 25 R AR G5 SRR B 28 T A o A X
I, EROVE S X, GURSE N TS HiE, K
23 [ SEARTE GIS W R I A B ME—1Y, XL
PRTF BT O KA RO R/ A F— 4~ 500
hm? B9 EIHORE, HFRATHIZE 2 400 hm? KM
IR, R A B SO — AT T2 Fe AT
W = i R A, 3> Bt L AE e X
HN—m T o A, BT RS YR 28 A B 2
Sb, BATEE T GRS W AT 200 R
B BRI AR s R S A T P R -, AR
IXUERRIESS SR, A RS S Ar s AR S W4T Y
AW S I R ARG, bR TR
TR G 28 R (22 b, TBAIRGE ) Z
Ab, BASE IR R (I A7 025 FhiEEL
i FEEAMEE ). Gl XA ER S, T T
B IR R, ARJ7 g 7 &R A 7 5] 1
KA 07

TEWEZ 1 GIS B B de 4 132 Bl ES-
RI 2~ F ArcGIS ( Arcview % ArcGIS desktop )
fl. BIEE N, ), GitEIER . R B
BIRTHRKRMIIGE. ArcGIS L B B AT e 3/
G54, S GIS B HE T — > EAT A R B
G, HOREEL R G LA 2 — R A0 X)

BARLA R “HifE” e, R X s e gt 4720
AR LR E Y R ArcGIS DI EE. Scripts ( Av-
enue ) BLJE ArcGIS &ML A% T [0 X 42 19 2 7 1% 0.
Wi, PR TR, AR A GBS witer. b
PUES B AN Z AR TR, i, TR & FRAE R
g5, HHTN T E A sh AT o AR SR R A
W2, MEEMFMAR (USGS, 2003) TFA K
“Animal Movement” FRAEHEATFE

2 TR EEERIRE A E

SURZS A R T BES#, TRIMAEA T Rt
G, TP A TR A AT 8 T A R R A A R
MR, BR T DARTAE 2l A B Wl sk ik 2
A, BB R A 5 AR AR T R N TR A
SR, TC L EN . 2 ERE N RS (Global
Positioning System, GPS) 5.,

2.1 EEARIEFRE

W B, EACTH AR S ]
ML E . XA EEW T, EZRHBKRE, R
FHIX AN 7 TE 0 ot S F SR R A s ML B T I, A b
TRPIBH PR s AT R0 sh2s [RIABE R R, 2
T PR LA REEREF AR A X 52 5 1852 T T B I 1)
BRI, R A B 5T H T B MRS B AR AR R
1:50000 LB, W EWEE 1 em BIFLER 500
m PSEBRIE RS, X T IE Sl RN s, TR
W ICHEN TT (Zhao et al, 1995; Jiang, 2002 ).
2.2 FTLEIEN

TGk HaL 3 ) B PR TO 2K PR AE B A 3 1 2 e A
BB %) &5 AR i & R R AR A e L A
5, RAUSESWITEM EME AR, A 20 4 60
AEAOR, JCER HL & DB AR T 8P A sh W i 52 LA,
NS FEAWY R, LR 10 45k, BEEFHY
F14) R FEE T v SO o A AR ) R B, HEE v A R AU
AT W R . N X IR R B B R LR L
M (D) TR R SRR sk, DI fis
MPREAEL, I AT AHE K G e R 2 b [ B sh
EHR By (2) “LHURSIR G . SRR S 5
11k, sk, RS (3) mRMREREEE, HAb
RN 30 km, EHLIE R 10 km, FEBEH 100m Z
Mo

TCE T F AT ARG TR KRR . Hr
R & LA LR RS (1) M Ere, WFEiRN
A RIPIMER DL SE Z ALY, W LA
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o 28 %

MR BRI RG] (2) KA N AT LA 34
FRONL A 4R Sk, DU ] I SRAR AT, B0 PR U
RS s (3) [T K A A 0 P T L
Haless, b TS RIE; (4) TEnl £
PEJTTL, AT IR P 1 & S s T LB I R CRR
&, WMERRKIES . RG-S 1 1] BRI A
(5) B REZ AL, PUE N AR RS, H
ROP M SRR T, EETHEE; (6) Mim
i, ARIR AR BT, ATAE - 20°C E 40°C T IEH
T, HYUESh . BiKPEREREL (Ma et al, 1999;
ATS, 2006). 735h, BlE RS ABORE/NG ]
AT SE/NEIR ) HLRE WD XS sh ) T s 2,
SR ATS A7 B T ERER /NG R Y F415, MR
TEHA 6mmx 12mm x 6 mm, BEERWHA 0.5 g,

ToEk B ARLE MY B 283 &, [N
A 20 M40 80 AFATFiR Y AW 2 . N
I AR A 5% 2ok 1) E S R A R BB ( Ailuropoda
melanoleuca X Schaller, 1985 ). % I i HE( Tragopan
caboti X Sun & Zheng, 1992 ) £ & f ¥E( Tragopan
(Shi & Zheng, 1999 ). 131 &4k
( Syrmaticus eltiot ) ( Shi & Zheng, 1995; Peng &
Ding, 2005). “K&% ( Nipponia nippon ) (Ma et al,
2001 ). FEIRKEA ( Ochotona dauurica ) ( Wang et
al, 2000 ). I ( Budorcas taxicolor bedfordi )
(Song & Zeng, 2000, 2001). ZLMEAS ( Chrysolo-
2003 ). F K 8
2004 ) 4.

temminckii )

phus pictus ) ( Liang et al,

( Syrmaticus reevesii ) ( Zhang et al,
2.3 EKEMERL (GPS)
FIFIAE DRASREM RS (GPS) XKk
ERELR A THFIE 4R T 20 122 80 AF XA ( See-
gar, 1996). HHIHHM GPS MEFH A FEA LT
FiFp,
2.3.1 F3hX ops WEH A DPRBERSGFEE
ML, TR AAG I | TR =3 A 4
B, FREURAG E L e R 2 8 b (E R
WA TR 5T X RARTE Y 49 LATF ), &S HLEE BE
R P e it a1l 2 555, 24 LR &l pFgE
G b, RS EZ RFPUERNE S, R
ﬁ%%ﬁﬁﬂﬁ%%ﬁ,dﬁ%m&@%ﬂwﬁﬁ
ZIAE AL RE | SR WG R, R
TR AL R 4G P (Guan, 2000 ). E4ME
20 22 b FH G 30T B AR R W a2 AT BE S 28 A T T B 2K
FET AL, IF 25 PR I P Rl PR AR A

(I 1)e B TIERESS 2SN, BB A A I T il A= 1
FLZE, WAEI S ( Elephas africanus ) ( Lindeque et
al, 1991 ), # 2= — 20y 4w L2, WUk i %)
( Phoca vitulina ) ( Jakob et al, 2003) HIBFFE. F[H
AT OO P F Lo i i A 25 s BT 5T BT 5
BTEEPE S AR HEAT IR TS ( Chlamydotis macqueen )
BT, W H 20 10 REMERANTE, CAHEK
DRSS 1) o A Y TR O O AR BXA M S M A
( Yang et al, 2005). Wu et al (2006) T 2003 )
P ARTE = B A IR 4 220 ( Rhinopithe-
cus bieti ) AT T ISR . T EREBEE B sh )
WEFERT S 2R G PR 2SR 2 2005
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Fig. 1 The migration routes of white crane ( Grus leucog-
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eranus ) in 1995 using satellite tracking technology

( Kanai et al, 2002 )
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I RIR G #AT “ TR IRER RIS ( Grus nigricol-
lis ) IEHE” WHMOIZE, MEWE T =8 sk
LA AR PR3P X5 0 ) 1148 5 IR 35 10 b 22 [] f) S B 2
LA S i B2 ER S ( Yang et al, 2005 ).
AR F X T ARREHARRE T B E AR
MK, A BRZRZ AL (1) BREEXTS
G SHEREE N LR TERE , ASREAS W e ol e Kk
RIS, DIffRS TR R, HAGE A N
FCEAR YR IEKE . RS LR AR i 8h
PR AI B, MBI, (e, R A,
(2) Argos R4t CEN T LR RS ) ¥ ek
FEART 7%, BI3. 2. 1. 0. A. B. Z, HHKE
MR, b 3 GO EE/NTF 150 m; 2 HHKGE A
T 150—350m Z[H); 1 FHEENT 350—1000m Z
B 0 HAEERT 1000m; HF A, B, Z ZiR2%
KK, AP SR . R
R R EDLT 150 m B9 3 SRS BIAE 68 % 1Y
PAFE (Vincent, 2002). (3) EHEMEREATRE,
BEE KRR . (4) 228 PR e A R
FIARTRE
2.3.2 #iahX ops BWEH A #ahX5 FHKL
GPS AR MR X BIETCT & T A A0E, JL
J B 5 i A F 452X ops AR, RO AR R
MR RGN #ishX ops IERH A T AR
PR BRERS R RYIIR I E, R — 2 MR E )
BN B SR EATAE IR EE R A A I, (e BR B %
RIS =2 TS BB B % G 7 AN [ B ] g 7 15 o
A E R DRI, IE AR 0 I o] AR
RIEARRLAS s [RIA, JE Akg B = 2 T LA H] 10 m
PR, BT EDHK GPS EAL RS, M+ AR
TAEMPEE D, RIG TIEE R GRS T4
(Lipp, 2004 ) 4559, fHIL I 5 A B fe KBk i 5k 78
TR IR S, X AR K 2 T HAE AR 8
Yt N e

3 ZTEIEEBEBS RN A

TEARAT S 2 (8] o)A el 2 0, ) LUK
TFAMBEERGE, DR THEMENEWE R,
SR X N B4 T B A A PR R A T A A
AR AR sh ) FERREL” TR, PR R
BRGSO AE . (AAT M2 ZO O IIEA
BULT L, TR X L 1 2 18] Py 28 35 TR = 35 o 3l
PIAE FL AR B rh 32 25 RO RS IR 1 A8 52 T 24K 11 7 A AN ()

AT RIS R, ZEARIAT i 2B AL Es A0
BRI TR R AR AT AT, LU IE R R 458
HHE B RG— AR TG B E RS
AE; 73— 5 I XOF A 1 BA MU B 23 18] 73 B E

AIZhRE, AN B AEAT A5 PG 3 1 ok
YR

3.1 EAMA

3.1.1 BEESE BEEEW N AN RZE L K
S A B I R B Z [ R BE i 5 B
TS shYREsh (B8if5h) Bk, Wmahasn
PRI B S . XA B W] LA — 2D AT 4
oA o AN, X 58 ] BT 7 i i H 74 e A Y
RBIERE ( Odocoileus hemionus ) PEAT 4G 5L Hb 2% £ A
o, BEERIIRIE T RE AT ST AR AL AT
MRS I AR 5 B AR X 191 % ( Chang et al,
1995 ).

3.1.2 TEAREI AR RE 0 Y s S B
BERGE AR 2 8 (polygon ), ZIIEE A TH
M Pk, AT DL E AT 2 A, &I (home range )
G, (territory ) J&BFAE S WIAT R A 0IFE v 0 B 4L
NS, FH ARSI AT pR 2l A T Bl 67 s A5 B L
i SUAEARAE R, i T IEE S (I
B, Y5 KRR R, EERREE
IEHEZ,  HEAn g ] FELR 5 1 2 5 ) XA £
FEAER BTG Z A (Burt, 1943 ). 45U 42,55 76
FIZ W, $REAA M A S A S0 R X
GUF AT LASE I BB R — AR A, SUs A
AR . A BURENSER LB B O i 1
£ ( Smith, 1968; Kruuk, 1972, 1989; Peters &
Mech, 1975; Price, 1990). A # A — 4
T E BT B X, T R AT AR L7 AR A E AR Y
B Beid i By A Bt BOR PR3 1078 7, A B4
B (Shi, 1996 )o M FH T Arcview GIS BY “Animal
Movement” ffiFHEHE T 6 FPEXTEIHTE S IX. (home
range ) HOTFEARRY, s IR /M 2 e
% ( minimum convex polygon, MCP ) LA K& W #% ik
(kernel )o Tc/NMMNZ L 1502 N A 2 55 1
(A —FP DA 1, D B I i 4 e A1 FL 1)
H (B RIE T N A /N T 1800, HAat 4
R H A AR 4 B AL ( Hamis, 1990;  Elise,
1997), FFa] DUt — 285 i35 gl X 3802 n 2 #r (&
2). WHZLIE OOy @R B RNE 5, HFXE
NG T TR, AT RABOE AN [R]AAE 38 DAAE B
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AR 200, B 2 hRYSMNEZIERR T 95% 1)
W2 Y ( probability polygons ), i PN A9 PR A~
INENTENFRIR T 50% IR ZIE . Kernel L0
B S T SR S BRI s X RIS, AR
IR (Worton, 1995; Elise, 1997 ). B T fE
PR B XU/, NAZ A BERR 5 5 1) 70 A 48
7N SIS DX R AR B

HIRTE ArcGIS BT H AT Dl i 4145 U] A
B, (HAA 0. TR A Z 4%
BT ArcGIS BBV BT K T — R 59 4
1 (extension ), MR LAFE S 5 HoRAGFRATTER
LA J P, BRI 2, dn 38 [ )5 1A A )
(USGS., 2003) F &M Animal Movement — F 4
VLK HR W58 & S N JF &K B9 Hawth’s Analysis Tools
( Hawth, 2006 ).

2 3HIRH Kemel ¥ (78) Fifg/MYZ B
Cf) A ShPpiE S (05 USGS, 2003)
Fig. 2 Movement area by Kernel ( Left ) and MCP
( Right )

3.2 SHNHA

3.2.1 ZEMEEAIM S E SRR S 2R
WOCFR, andndh. Wy, BEE . %, aladas i
RFN AR T AR FE LR GIS AR T — e gk
JERFHINEEZ — o HCUNEA I L R 50 SRS
WA (1) FERSARMIR M PEER; (2) BE g
AL 1000m; (3) BHARARMKT 10 5 (4) BF
AR AT 2 MBS TSR SE R AR . AT T
ZS (AR 5 60 e R (AR R 20T i P38 ), s [l ik
BRR (HENRAREE 1000m), ZSEFIER
(BT AL AT JE M 2R 7R S SERT AR ), B 4E TR

PEAG B A (ESRFLE R T 10 H ). fRTHLAY SR IHT
PIMH B RAT SRS (1) W, W55
PIX BB AL 5 km BOBIAWELE; (2) LA,
WP X T B A A B (3) THAS A, andE
AMEPX A Z DA, (4) Rmigrif), Wk
HESGERE R T gt B (5) &ddrim, iR
T AT E BRSNS SR H A7 E B2
25 (6) LRmAify, WE s MR/ T 1 km (1)
SO (7)) SR, AR A 1 A b
AT XA X (8) &M, Wk
ARG Hb A2 Pl IR S S T 1Y

3.2.2 ESMAHT ZIMASHTRHIEE S RE cE
MR RS HEENFBRZ — ZNEETL
GBI R B N, BREEAR [F] 0 B006 5 2 51 4 F
BNLE L, EENE PSR, REHE
L CPREL) BOGERIER /3 Bl R . HERE B RS
I NN AT B AT 56 R B 2 E A B e A —
B2 A, HEE RS TRk 22 )2
BRITHAMEE, SN AAE RN
Fodg, WS TEELRMILE., WIFERSES
oMoy AR LSS MSEfE RS, SS5Z2hk
BN, KS5ZWESM. ZHREMN. HEERZS
T (Wu et al, 2001). Ehnsrtr 3200 T sh 09
AR AT R . IEPEAT A LA B AR KR S A B
& SRR T AL S5 T o T SR R A
FARIZEIR . HEALIR B IZ AR AR LE 55 3 W A7 M0 (A G
PRI 2R 5 AT R R 2R R4 s W ade 8 A 85 1 Jr
FRMAT NN E FEAHE: UMM, 89,
KL G DL R AR S Y T A (Jiang, 2004 )o
e IE E R g, FRATA] LT — R e
SUR—AEZ , 83 Ik vl LAAIIE ) 4
Tofo A 5 1) 1) PRI 2 AR 6 A R g B 20 JBE TR 25 A48
o 1515 8 73 T A 0 0 = 10 3 TR =2/ 4 TN
RGERA . HHHHEE. A 20 4l o0 LK,
GIS 5ZIC4t i B ARM 256 1 F 16 2 H AfF 52
BlngEA A Z 05 GIS H AR EARE AL, X7
XU BT FREAR TR AR PRI EDEERF A= ( Bos gau-
rus readei ) WIAESEIEAT T g wm o b, Ha5 R FEH,
fEdE . JE A BTRRAR AT 2R XUH S i bR
FTARTE S ARO[ EE B 24 A 15 18 36 A7 76 0 5%
I 7 $HT AR 3R 8 B 1) EP B B 2R 1 A A7
(Zhang et al, 2000 ), & NHEAER) 5o —AHEAE
FHSL RS BRI XK RE, VAR FRER PSR K
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Pio A0 Kanai (1995, 1996 ) i ad 1942 PR EE (148 &
B, RS AR B i ZR R IR i A D FH
ZIRIEE, 7 H FE A ER B, 35 509% 1Y
TSR IR Z 46, RIGE 249 KAt X
T BAAR AN E T, RIS R T X ST A
TR SRS, SRR I | I AR
W= AIMEE (K1),

4 B 2

AR GIS FEBIIAT R AL 28 2 AR5 v 1 g Y ok
IS TR, AN T i skdE R 17T
Z 3 FMELIAR R I, (B LA S FAT 9K 32 3 4
RABE &2 R . FRATEE, BEERE
BARM R S8 e, TN ER 2Bk
4.1 AHTFEEFA GIS BHITHIE S HIERM

H X T sh 36 sh 7 o5 3R A5 3 ZARH T 04k
L RE I AN DA E N EOR, TCHGE I A E ) [
RS, Hi T DR BRESNE S . REEA
% R A R A B IR AR SR IR R, 7SR
FE BRI T AR L 0 H A DR R AR Ar-
gos RN IRZE—MAE 150 m A4, 75 R EY
REA I T IE 3 kmo R BRER P 2 R Sl _E 7 58
JC, Mi— Wi A aiA 1| E A AR E
(Guan, 2000), X{EFFIFFEFAIFAS S DI
YRR B) DA 2 BR R 18], AT S 30T 15 19
Bt i DA S S AR RATHT 0 o X P 0 7 e il JL AR
B JC SR O T DA T R B R AR A
7 K N FH VT A DR 1 [ Bl 2 v 57 4 3
SERH I FH I ] . 82X GPS & L H R AR TE
MFIEA G R, (A E AR R . SIS Y
ML, R 2 . WIS A5 B
RefE SC IR AL, N RIS T Al Al i .

4.2 GIS BE&NLXE
BAR—IE GIS RIFE A ToRRrynl§ @k, M

SE Lk
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LR G (2) BFRERA R &, A Bz Bk
LA, EEWSKIEE, RN RKRERT
WFERA . Bl DL bl 8 o, b BRAE 8 R
G —Fh R TR, TR RAT M A
W9 Hh R 45 O R I VE T

B . 2002, HPREFR ARG IE. et BeEhmEE.
Elise J, Gallerani L, Rodgers AR. 1997. Differences in home-range size
computed in commonly used software programs [ J 1. Wild1 Soc
Bull, 25 (3): 721-729.
Guan HL, Higuchi H. 2000. Review on satellite tracking of migratory
birds and its prospect [ J 1. Zool Res, 21 (5): 412 -415. [ &%
So, AT 2000, TARERHORTE S JGT BEWFT b 9 1
FURE . YA, 21 (5): 412-415. ]

Harris S, Creswell W], Forde PG, Trewhella W], Woollard T, Ray SW.



112 I 7/ = 1 28 &

&

1990. Home-range analysis using radio-tracking data: A review of
problems and techniques particularly as applied to the study of mam-
mals [ J ]. Mamm Rev, 20 (2-3): 97 - 123.

Hawth. 2006. Hawth’s Analysis Tools for Arc GIS [ EB/OL J. hitp: //
www. spatialecology. com/htools/tooldesc. php.

Jakob T, Svend T, Thyge J, Jonas T. 2003. Satellite tracking of Harbour
Seals on Horns Reef [ EB/OL J. http: //www. hornsrev. dk/.
Jiang ZG. 2004. Methods in Behavioral Studies and Conservation [ M ].
Beijing: Science Press. [ NI, 2004. 3170 JE 8 5 Y fhfr

Pk et BlE k. ]

Jiang ZG. 2002. Field Methods for Natural Conservation. [ M ]. Bei-
jing: Chinese Forestry Publishing Hous. [ $47H1. 2002. AR~
BPAMIFSEEOR . JUm: ARl A ]

Kanai Y, Ueta M, Germogenov N, Nagendran M, Higuchi H, Mita N.
2002. Migration routes and important resting areas of Siberian cranes
( Grus leucogeranus ) that migrate from northeastern Siberia and Chi-
na as revealed by satellite tracking [ J ]. Biol Conserv, 106 (3 ):
339 -346.

Kruuk H. 1972. The Spotted Hyena [ M ]. Chicago: University of
Chicago Press.

Kruuk H. 1989. The Social Badger [ M 1. Oxford, U. K.: Oxford Uni-
versity Press.

Liang W, Zheng GM, Zhang ZW, Ding CQ. 2003. Habitat use by gold-
en pheasants ( Chrysolophus pictus ) based on radio-tracking location
[J ). Acta Zool Sin, 49 (2): 179-184. [ B 5, 3L, TKIE
BE, THRT . 2003. TGSk L 18 DAL 5 20 A 2106 55 X8 1) A= 358
FUAL. Shedie, 49 (2): 179 - 184. ]

Lindeque M, Lindeque PM. 1991. Satellite tracking of elephants in
northwestern Namibia [ J 1. Afri Ecol, 29 (3): 196 - 206.

Lipp HP, Vyssotski AL, Wolfer DP, Renaudineau S, Savini M, Troster
G, Dell’Omo G. 2004. Pigeon homing along highways and exits
[J]. Curr Biol, 14 (14): 1239 - 1249.

Ma ZJ, Ding CQ, Li XH, Lu BZ, Zhai TQ, Zheng GM. 2001. Feeding
sites selection of Crested Ibis in winter [ J 1. Zool Res, 22 (1): 46

-50. [ D%, TRF, BRE, B, BRR, Bek.
2001. AREGE T A LS. W, 22 (1): 46 -
50. ]

Ma JZ, Luo LY. The application and trend of radio-tracking in America
(7). wildlife, 99 (2): 30 -31. [ Bhadts, B4y, JoLkr s
BORTE LN S 0L 5 Rk R s, ¥A3h%, 99 (2):
30-31. ]

Peng YB, Ding P. 2005. Factors affecting movement of spring dispersal
of Elliot”s pheasants [ J . Zool Res, 26 (4): 373 -378. [ &%

B, T F. 2005, ABHKREHERFY BUG S mIE . 3
PIERoE, 26 (4): 373 -378. ]

Peters R, Mech LD. 1975. Scent-marking in wolves [ J 1. Amer Scient ,
63 (6): 628 -637.

Price K, Boutin S, Ydenberg R. 1990. Intensity of territorial defense in
red squirrels: An experimental test of the asymmetric war attrition
[J]. Behav Ecol Sociobiol , 27: 217 - 222.

Schaller GB, Hu J, Pan W, Zhu J. 1985. The Giant Pandas of Wolong
[ M ]. Chicago: The University of Chicago Press.

Seegar WS, Cutchis MR, Fuller JJ, Suter V, Bhatnager, Wall JS.
1996. Fifteen years of satellite tracking development and application
to wildlife research and conservation [ J 1. J H APL Techn Dig, 17
(4): 305-315.

Shi HT', Zheng GM. 1999. Study on the relation between habitat selec-
tion and diet of Temminck’s tragopan [ J ]. Zool Res, 20 (2): 131
- 136. [ 3, AL, 1999. ZLIEMAER AT S bt PEno bt
JE. SIS, 20 (2): 131-136. ]

Shi JB, Zheng GM. 1995. The home range of Elliot’s pheasant [ J ]. J
Beijing Normal Univ ( Natural Science ), 31 (4): 513 -519. [ A%
R, FROLZE . 1995, FIBUHK A M B X . b 5T L R 2 2 4l
CHSABAR ), 31 (40: 513-519.)

Shi JB. 1996. The home range, territory and estimate methods [ J J.
Bull Biol, 31 (3): 513-519. [ fiHK. 1996. ShWTEshIX . 45
R AR AR, 31 (3): 513-519. ]

Smith CC. 1968. The adaptive nature of social organization in the genus

of tree squirrel Tamiasciurus [ J 1. Ecol Mon, 38 (1): 31-63.

Song YL, Zeng ZG. 2000. Home range of golden takin ( Budorcas taxi-
color bedfordi ) in Foping Nature reserve [ J 1. Acta Theriol Sin, 20
(4): 241 -249. [ RIERS, iR, 2000. FEU&F 4 10 KU
F. BHEAR, 20 (4): 241-249. ]

Sun YH, Zheng GM. 1992. The home range of Cabot’s Tragopans by ra-
dio tracking [ J]. Acta Zool Sin, 38 (4): 385 -392. [ #MiL4E,
OGS, 1992, FMAMHET S X A IO BT . Sk,
38 (4): 385-392. ]

USGS. 2003. Animal movement analysis ArcView extension [ EB/OL J.
hitp: //www. absc. usgs. gov/glba/gistools/

Vincent C, McConnell BJ, Rideoux V, Fedak M. 2002. Assessment of
ARGOS location accuracy from satellite tags deployed on captive gray
seals [ J]. Mar Mamm Sci, 18 (1): 156 - 166.

Wang MJ, Zhong WQ. 2000. A study of home range of daurian pika ( O-
chotona daurica ) through telemetry [ J 1. Acta Theriol Sin, 20
(2): 116 -122. [ FHZE, #3CH). 2000. FHICLHE B AR
BER BRI BT . B30, 20 (2): 116 - 122. ]

Worton BJ. 1995. Using Monte Carlo simulation to evaluate kernel-based
home range estimators [T Jwild Manage , 59: 794 — 800.

Wu L, Liu Y, Zhang J, Ma XJ, Wei ZY, Tian Y. 2001. Principals,
Methods and Applications of GIS [ M ]. Beijing: Science Press.
(50 &, X1 Hi, 5K, SE%E, HHW, M 2001,
WIE B RG— B RN L b B ]

Wu RD. 2006. 3S-Tech Based Habitat Analysis for Yunnan Snub-nosed
Monkey (Rhinopithecus bieti ) [ D ]. M. S. thesis, Southwest
Forestry University, Kunming. [ BG4 . 2006. FF “387 HAR
WYL 4 224% ( Rhinopithecus bieti ) A355007 . WL, #0830,
DU kb, EH.

Yang XJ, Qian FW, Li FS, Gao LB, Wu HQ. 2005. First satellite
tracking of Black-necked Crane in China [ J ]. Zool Res. 26 (6):
657-658. [ #leh, BiE3C, BRUL, ®ond, (LA,
2005. H IR R R ER B SR BRI PEDF SR04 S b T,
26 (6): 657-658. |

Yang WK, Qiao JF, Gao XY, Zhong WQ. 2005. Actuality of the study
on ecological biology of Chlamydotis undulate [ J 1. Arid Zone Res ,
22 (2): 205-210. [ #44ERE, Toass, mATEL, #3CH). 2005,
P PER R LS AW =R R . TR IXHT5E, 22 (2): 205 -
210. ]

Zeng ZG, Song YL. 2001. Daily activity rhythm and time budget of gold-
en takin in spring and summer [ J ]. Acta Theriol Sin, 21 (1): 7
- 13. [ EyAE, RIEWE . 2001. RIGHFERFBEAH S
AL, B, 21 (1): 7-13.]

Zhang XH, Xu JL, Zhang ZW, Xie FL, Zhang KY, Zhu JG. 2004. A
study on the incubation behavior of Reeves’ pheasant ( Syrmaticus
reevesii ) by radio tracking [ J ]. J Beijing Normal Univ ( Natural
Science Edition ), 40 (2): 255 -259. [iKIE#E, fRIER, 5KIE
RE, i, ST, SRS, 2004, MR RRAEREONT A Y0
LRHLEIIBESY . JERTIME R ( BARRERR), 40 (2):
255-259. ]

Zhang HL, Li ZX, Wang RC. 2000. A study on Bos gaurus readei habi-
tat using multivariate statistical techniques and GIS [ J 1. Trop Ge-
ogr, 20 (2): 152-155. [ikitss, 225, £ AW, 2000. hi
FZTe8ei RN CIS BOARPEA T BN U A AR 355 Bt 3 i —— A
PRS2 294 AT 3 o 2 O B A RO ). A L, 20 (2):
152-155. ]

Zhao QK, Zhu JG, Long YC. 1995. Wildlife Field Research and Conser-
vation Training Manual [ M ]. Beijing: Chinese Science and Tech-
nology Press. [ BXFLEL, REEME, Je ok, 1995. WA sh ot
ARSI TN LmT A EREBOR B L. ]



