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Home range and fidelity of Sichuan takin
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Abstract: Migrant and resident are observed to return or stay within a specific range of habitat, close to or completely
overlap with its original distribution area, known as habitat fidelity. In this study, we estimated takin seasonal and annual
home range size and its fidelity between years by utilizing 9 GPS radio collars on adult takin (2006—2009 ). Results shown
annual home range of takin was ( MCP/FKE) (15.01+2.92) km®>/(9.02+1.85) km’, suggesting individual home range
varied among individuals and years. For each individual, we found variation of seasonal home range between years. Most of
individuals shown similar pattern of seasonal home range variation, thus the largest home range always found in summer or
spring. We extracted the centriods of seasonal / annual home range polygon and calculate its distance between years. We
tried the distance between two centriods as one surrogate of home range fidelity. Besides, we considered the overlap ratio of
home range between two consecutive years as the most important parameter of home range fidelity. Therefore, we found
annual home range fidelity of certain season variation exist, especially for summer and autumn. Both ways of home range

fidelity assessment produced similar results.
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E2TH . HEARPAEELSTH (31300319) ; 43 BHIMITE2ABE R 3T H (QD2012A12)
YRS B H3:2013-03-04; &1T B #3:2014-03-04
# W IRAE# Corresponding author. E-mail ; songyl@ ioz.ac.cn

http ://www.ecologica.cn



6 4] BOREE A DU A B 5 1863

KK (home range ) J& B A A 2F B H DA A& M FE AR A 25 2T AR S, 28 3 W 58 U AC L F R 4l 55
FEMERI A IR S — ORI, Z e/ N T B A R 25 A7 R B (9 SR A AR, (H B A 4 L JE 65 1
AEAFTRIR . R AR R A2 BR T ) R UEURT BRI A 55 PRI PR 1, ORGP ) 52 380 o 22 8 114 £ UG
SRS T AR Rk, B 5 B AR S SRR TR A 23 1R S A IR -5 Bl A T sl AR R AR A S
PR LAl

V2 a2 A7 221 VRIS ELAE AT A8 58 80 0 1] 3 (R0 0 AR XS [ XA 5 0 A B BRI R b A fi ]
AR M o R M IR T I AAE TR R AT WA 2R L s [ AR AR
ZARISZERE . SR, DI BT B AE R 1 22 PR ORI 1« e Sk e 1 0 ) Sl B2 e SRR T

SERE T ZEX AR AR I RIS W e e i G i R R TR S A AL B A L SE B T AR MEIR AR XA Y
Bl = O AR AR I B RUBE (A2 ) 3 sl AR AR AR IR 2R DR B — S AR 0 50 2 1 )
SIVE R SR B PN A B (R RUBE P R 8 TE 5 1Y, B AnAFE PR A SBB BE . FEASBIF S v, 0 2 H S DAl B R 48 K
RS 1) R

F4F (Budorcas taxicolor) S5y i 16 75 e JR AR BE OB A 5 26, A W B 9 = pE e el R I 7
F G S b 1) 3 2 R S AR 2 1K, #4 2F 8 TUCN 3R B fE (UV ), s R EEORFE N T SR sy ™, R
FE NS S0 R 08 Fo 2 T PRI A T T AG BT G R A S R A T 0 25 D A Y BEIR Y 22 B 5 4 A AT e
SHEEE AR FER R, W BP0 A, A R S B FTBLE R 4 004 3 A o b e i
KA BT SR A LG TR A SRR AR SE I ST RO 1 A AR A R . MR R DL
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1 st RFART E

L1 WF5ess

AHIFETTIE T VU148 R 500 [ 2 9 1 SRR AP X (LA R FR B 50T, R 28 104°36'—104°56, L4 32°32'—
32041") . FEGIHIARUR (L1l 2R B KIS FE TR AL 400km” , SR AR HEEHR 1100m , 35 5 M3k 3864m , J& TR 1L e B
B VO ST AU S T 0 T A NEST I T 1978 4, R LUK B (Ailuropoda
melanoleuca)) )14z 224 ( Rhinopithecus roxellana) F&4~553 i B A5 2 ) N HOA 2 3 o 2 OR 9P 0 R 19 A SR TR
PIX PRAPIXCN T A R R T 1990 4R 2 AR = IX A, N TS o FEBESE B BEHERORE A8 A0 ] ) A
IR 22 v W AR MU TR T A UE N SHE AR T R IR, B RRTR SSbR, BT AR DL Mg LR, XN 20 A A
3 FRETAT, 43 AN SR AL BT AT ( Fargesia denudata) BEAEFINT ( Fargesia scabrida) F135 JIEi 1T ( Fargesia rufa) , 35
b 734 T 1800—2600m HYAKT o DX P& Tk AU , ARAE O 4 XN G0 sk (IR 1700m) |, AR TR & AR 7E
1 Ay (-11C) , JemiRAETET H(30°C) . B4ER 6 A2 9 A NS A FKEIA 1100mm,
1.2 B A A4e B B T #0512

M 2006 4F 10 H 2 2009 4F 4 H e FE GRS |t BB RORIBEIT A 9 AN R 54 i 4F
ARG T A GPS LB JCLE LS (Lotek GPS 4400 M, Canada , B A A AR 1%) . AN
AR 2 R0 A1 ML OF 0 X BRI . 5 U0 14 152 (0BT JF R 4 2K (24,00,
7:00.,12:00,19:00) Ak 15 2080y A ZhE M AR P, MBS 2 H 3R, 50 3 N T4 T 820
PTG SR K T TR A A AE S B AE I ] HO 4 AR TR B M A R e 98 K] T (Position
Dilution of Precision, PDOP ) 2% 4 2 H =i F B
1.3 BB B3R5 12
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PR e X R4y, KRB REEN 12 HEKRE2 H, 533 HESH BZ 6 HES A %9
AZE 1A, BT PR T a8 m B BE . (1) GPS & 7 B0 RS B 2475 35 21 3D /K-, R B
L L PDOP (7 BRIl H ) /NTF 10 BAAFT 5 (2) — RN 14> GPS @ f s R AR
B,

AT F AT — 5 Tl i d5e/ ™ 230 25 (Minimum Convex Polygon, MCP) #1535 5338, Al L5 DALY
WFFE SR T 88 5 55— 1 o P 1 52 #% 383 ( Fixed Kernel Estimation, FKE) #%# MCP B . FE & ZTE
ArcGIS 9.2 AT {1 Hawth tools for ArcGIS9.2 T HAL, K15 MCP Fl FKE ZZ3 AN, S a Al i ) i i
RS R IR H S ) (S AL BT — PR/ 2= IR L6 |, el AreGIS T AY overlap T HJE Rl
BXIWZ NI, B L NI, HAh B2 F S 22 0 I8 0 18] 4 30 B8 A B0 4 2F SR
TESATEAR S DT, B SR B i 2 A B IR A A0, SR 5 HCHE A6 36 45 2R 43 )3 B B0 R R 7 22 73 1T ( One: way
ANOVA ) B K ST AR 35 A7 R G B4 43 B RS 36 (A 6 2 7 (1] S ol A5 7 7 22 S RS 9 S ) 2215 1)
FIE W R AEEES) B L E £ ArifEiR (Mean=S.E) K FIR

2 HIRER

2.1 AN B TA) RUBE A 5380

o AR GRS R ) RS S FE 3 ARAE T AR I 12 A H MBI E AL 8 (n=5) , B4 PR
(15.01+2.92) km>/(9.02+1.85) km>( MCP/90% FKE ) , £ K F 1k 31.61km>/21.02 km?, f /N F WAL Ky
3.71km?/1.84 km?(55 1), ANIERH MCP ¥Eib & FKE ¥ gEAT AN T, AR 58 38 1 FROR F 30 B I 0 2
A, (H FKE G800 A PRIE A MCP ZR3800% Sl B2/

K-S K o, PR AG J R R A5 I 2= R BIAT & IS, fm s R s, R4S FE RN EK
B FRAEAE 3 25 5 (MCP ;. F=3.008,df=3, P=0.041; FKE: F=3.101, df=3, P=0.038) , %} MCP Z&{i1T
AT 25 R BRI HE R ((7.0221.49) km? ,n=9) BE R THKZE((3.97£0.63) km*,n=14, P=
0. 044) FIAFEMFIN( (3. 64+0. 62) km®> ,n=14, P=0.026) , EFEZKIN((6.79+1.63) km>,n=9) , BIR K F#k
FHBA R EZN(P=0.061) ; B ZEZEHARN 2 K TLARMNZEE(P=0.037), FREFHEEFERKEWN
T EZEF(P=0.89) , % FKE ZBHAT O S, [AFE B & FE 5700 (3. 81£0. 41, n=11) BE/NTHEEXK
1.(9.41£2.22, n=9,P=0.012) ,H/NTE 5 (8. 01+2. 08) HE i 13k i E /K (P=0.056) ;&
FRIMEGERIN(4.8221.01,n=12) KR EXEF, EEFMGEFRERARELT BRERTRER
BW.(P=0.034) ; HAth =7 M I R AR
2.2 FBUEWUE
221 MCP ¥

FHTR] 2219 19 I TE A B [ 2 8 B A 36% , I 25 (R B 7R AR PR R i (B 1) . BKEME BRI
B A P ] SRR F i, 43 M (56.27+8.29) % (n=13) F1(55.75+21.82) % (n=4) ; 4 2= 5 3AF b 0% e 1%
((36.34+6.82) %, n=13) ,FF5BUEMIEL WA ELL( (41.85£20.72) %, n=4) . BIRAFPRAY S IBE I
FEAERIRZ A3 AR K AT AR Y FE S EOR 30 B R 220 KU IF T 25
2.2.2 FKE %

TR R R  EA BN (72.5427.99) % (n=8) , %5 682 MK IR E B 55 (94.9%) , A%
1&g 808 [ MA(27.21%) . HiFE TARNFE] T 3a BUPH KR4 (G5 1534) Al (S 'S 1532) BYAHSBAREE A
WS 5 KT 70% Fl 85% ., AF-BrAH R 2519 19 538 H & L d5e /N AN 8% , B KA 100% , ¥I{E
(61.3+5) % (n=24) , #EFWEZ WG/ NIRRT IOELZE((51.41£10.35) % ,n=7) . FZ=((58.61+
12.99) %, n=4) FkZ=( (64.42+8.68) % ,n=9) FHE Z=( (72.64£12.25) % ,n=4) , #R1M,One way ANOVA £ %
S50 R 2 RIULIE AR R B I B E S
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FKE 4FPR 58 2 30 B0 (R EE 2 (0.47+0.19) km (n=6) , 45 7= 547 s 6] i B 2 0 A 3% 22 5%
(df=3, F=1.71, P=0.202, One way ANOVA) ,{HJF.0>FF B X908 i /N B K B 28k 22 ((0.43+0.13) km,n=
7) JEZ((0.7520.28) km,n=4) &Z=((0.81£0.21 ) km, n=6) F1FHZ((0.98+0.16)km, n=4)

®1 ERUBARPERFREERREREL(MCP/FKE)

Table 1 Takin Home range size variation among years in Tangjiahe nature reserve ( MCP/FKE)

s PE5 e FINIE Y km? ¥IfE+ brifEiR R

Takin ID Sex Takin year * Home Range size MCP/FKE Mean value MCP/FKE Sample size
1532 WEPE 1 30.47/13.68 19.18+5.65/10.88+1.57 n=1284
1532 i3 2 14.05/10.74 n=1362
1532 [iiZn 3 13.02/8.23 n=1315
1533 i3 1 20.29/21.02 20.29/21.02 n=1327
1534 e 1 3.71/2.45 n=1242
1534 e 2 5.28/3.09 4.79+0.54/3.14+0.42 n=1310
1534 WEPE 3 5.40//3.89 n=1246
682 i 1 19.45/13.05 25.53+6.08/13.87+0.82 n=627
682 Oifl 2 31.61/14.68 n=634
808 B 1 15.53/6.54 10.93+2.61/4.15+2.39 n=615
808 WEPE 2 8.32/1.84 n=616

# PUARAE Gy 4 AR Al A2 O B0 Pl AL 1 I TE 219 12 1A 5 MCP il FKE 3515 fie/ N 22 50 32 R S A% ik

x2 ERTEARPEERFZHERIGEER(MCP/FKE)
Table 2 Takin seasonal home range size in Tangjiahe nature reserve ( MCP/FKE)

FFIEAR (E AR UER ) /km?

D Seasonal home range size (Mean +S.E)
42 Spring 5 Z8 Summer FkZ Autumn 228 Winter
682 MCP 10.02+1.39 10.63+4.19 5.88+1.10 5.36+£2.09
FKE 15.65+3.08 12.19+5.12 8.68+3.12 4.45+0.86
808 MCP 4.66+3.81 5.61+0.15 1.68+0.36 2.15+£0.89
FKE 4.13+3.27 6.15+£1.02 2.01+0.11 3.17+£2.03
1532 MmCp 9.12+1.58 11.71+0.46 4.58+0.95 4.90+0.49
FKE 12.15+2.92 14.94+1.09 5.33+1.67 4.84+0.59
1533 MmCp 11.95* 2.74" 6.77+0.14 3.42+2.40
FKE 16.25" 3.08" 8.48+0.22 2.38+1.26
1534 MCP 1.65+0.36 1.27+0.06 1.87+0.52 2.28+0.38
FKE 2.09+0.16 1.21£0.25 2.11+0.78 3.90+0.26

* FRMEERS A (95 1533) EE M E RN R A 1 A BRI 184 TAEB AR T 1 N EFR 1A MCP . /M2 il
JE 1 Minimum convex polygon, FKE ; [& % #Z383% Fixed kernel estimation

3 Wit

DO A= I A 25 AR A i 38, LU SRR S 2 I8 AP ARARL, SR, DU SEFp (9 SRR IRT AR ( MCP 35 AN
AR F I R TR RN N T 2R P ) (AE I, 15.01km? vs 56.8km?; 25 7.02 km? vs. 26.9 km®; H %
6.79 km’ vs. 19.5 km”; #Z% 3.97 km” vs. 22.1 km* ;425 3.64 km” vs. 11.1 km*) . B4 WP E] K22 F anb B
K AL OTBE . 1) FH T BRI 52 05 ik A TR, BDBCE IR BO sCAYAS W] 5 RS G 22 53 (JC 2kl = A /2 7 vs.
GPS HBIENL) 52) ZEUa WA 5% X S () P 2% B 2 320 /0N T 78 G007 DX 3l 1) 10 )1 3% 24 B 4% B 5 3 ) 22 0% S b %
A AR 2 RT DU A A A 5 4 ) ZR 068 DXl A Bk B S M B ER 7

FIME S F i Burt #2128 Kernohan F8.45 )5 32388 A — & BT RIFE I Y, e 09 3 Hh SRR (1)
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B 1 BERABARPREFERES B (RDNZHIT)
Fig.1 Polygons of takin annual home range in Tangjiahe nature reserve ( MCP)

Y1, Y2 H Y3 350 37 s i Bl s 1056 1 4F 56 2 4R FISH 3 4F

B2 S SRS 5 % T 1 S (0 15 S S U134 T R A [ DX 3 R R R
M Z B (MCP) 2 B i )™ V2 B GG 7 3  AH T AT 5 B 5 T SO e S e S 358 N
ISR R 25 5 A BREZ 3 TR 2 e > M HE: , i TSR ] L S e sl 0 %o AN ) 45 1] 1 1) P
B 3 H T B R A S 0 ARG A e/ 22 T vk B A B R SR R T ST 4G
SRBE AT S0 ST s, o] & B A= X AN ) 23 [B) 1) 5 B8 1 22 53 1 25 18, b4k, GPS 3 1] g A 4 a2 o7 B4 4 o
SRR MR DA B T EICHRRG B sk H T2 SR TCER s k) R R 2 R A I 5 S E 7
W22 A HES 500m" > RUL, 0 TF-BerY 25 T AR P M R R K R B RN Z —,

B YA TR A A A X IR LA T [ SR X O A% 0| L o ARAE st S S 0 35 A b R Uk /3 8
A I EEAE H (1.29—1.56 H/km®, ) )| FLURWEE 2 B2 I Ab T4k 2388 K RAS . G030 ¥4 25 Fh e 2% B2 1 41 3
JLF 20 fH42 80 4FACR (1.2—1.3 H/km?) 2 242 WBCHE B3 | IR G A 1 3iE 3 58 2 HERS: il T AR5 IX
WA AR 2 S SR F W ERWATEE, FBIANS T ERNIMNE Y 22 57 = 2RI B AR E , T
Fft AR E e S EEAE 300—400kg FE IR PN 7 DR LA R () 25 St DGR AR G M g B — PR GE , BRAR BB T BT A £
JE U BRI A SRR AP IX AR (32°32'—32°41"vs.33°33'—33°46" ) {H I > DX I 1 Ui 22 5 T F AN B IR (R 5800 s
BhEE AEIR 12°9C vs. 11.5°C ; 5 A R -1.29C vs.0.3°C ; I H #4135 19.7°C vs.21.9°C , 4F H IR} 4L 1337.6h
vs.1726.5h) 72 ORBEAT B RS A B TR T 06 B 00 459 U AT R B 22 5. BT S S 0 b
AR AORAFT DX FA A 305 BTG 5L b o0 A1 2 15 A7 A 22 5 0 75 AT S R FH B D T AT 9 285 51 S (H H TR it
RS KL, AN REHERRAE BS503R R E 5 | A8 6 A SR Z 825 7 AT RE

G RN TR Bl 2 s R R AR A R 2 R A AR R i AR AL, R B T i s Ho o A AP A X
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B, ST BT A, I RN (I 100 | R 2 FKIHAER (& F538h) 2, #F
BY (S E) RIS RE ) ARBEIAR SUEE R A4 B BRI BRI RE AT & X — (R,
LIS S ) B R R LE RN S 2% o R A I S50 28 04 1 2 1) SR Bl AT 5 A g 0 2 2 R AR K — 43
Je IR R R BV A AR S & T e i e i R e B A AR B B B — I 2 R A
HEIF A — 35 T T BT A A 1 B AR Y 5 2 53 BT B JRA 1 1 e 8 o A v A G . b 1717 A S (AR 1Y
B EF BN 258 BT e MR e B, ABFsediyg 5 HOR 4 Hirp 4 HOR 4 i B R 5 TR ZEE
IERITHRE, B MErE, AH RS, M A4 1 KA BRI 14 72407, Al RERY MR, T
AR BRSSO LEMEPE S 2R TR SRIAT, 24 1 O 58 SCRe I A i B B A ZE M ] 22 X — 18 4 H X
TP B G BIE SEAE M ( Capreolus capreolus ) FIT R P B AEAE A A, — BB RIS B ACIR B A 7 A
Ay A X A BB 28 A R Dl B RS S R A T AR ) Miysterud B4 4t Bh W 7E B AR K9 B
MFRE R AR B AR (AN AR E F, R 50T 5 10 R U2 3 A A
Fo A PR E A 250—500kg, J 4 78 GBI BUR JE 4km®, T AR T £E L 3& M, 1R T 29 60—130kg 1 11 fE
( Odocoileus virginianus ) F) 2 Z= 5 38 i FL ik 10—12km> " AT D44 55 100 52 3 18 AR A8 56 22 N BB AE S ik — ] Wr s
W, VB NS 2 B R A B i B DA S (R A A RRAE . BRI, 4 A I A R 25 S R LIRS DY IR 22
S0 AR 2 5 AT B R 2 SR B AR ) 25 SR AR K A

GBI VR AR R TR AR RS G B SR R 0 — > DX K B 1 2l W 0 2R AE AL S T BB R %
SECER 4R B 50 S R AR AR L AERR A S ] (AR ID) RUBE oy A DX (AR ) |, AR S SR RS JE 0T A 8 b A
FERTREHZIT 100% , H 2 AE 5 /N 2 ] ml B ] RUBE (AN ZE 1Y) | iX PP L & B vl BB 23 7 0 i1 100% 22 1] %
g8 R TR — Rl G 2 ) SR R B R R, T A TE — R R L S WA S 5 A (4 4 R AR e AR L
n, XF S E ( Cervus elaphus) FNBERE (Alces americanus ) FITFFERLHE T NS T WA S 52 10 A8 B 2 06 A B, s 2
FER LN 507 R [ AR X B AR AR PR ) 0 R U R B R R I Y (B E)
=, i85 64% L b, H SRR EE & BT 72% X BoR TR GE TR A AR AE BT RR e . Rtk X4 8
by SEBRE AT 5 (0 B SCAE T 1 A e W A 1) S SR S b A1 3 T 3 o M0 A b S B R i I s AN Bl )
BIAT R B Ast , — D7 T RESE R T sh AT S I L ng AL, 55— T BB T A R4 FAE B, BRORAIESR
19181 (2006—2009 ) JH 50 H AR PRAP X B Ry T4 58 B2 AR, AN B A BRI AR TR 20 S8 S0k B 1 7 A
B2 0 S S 40 a] REASCH e W B A5 A . (B, BT 200 AR DRI IX C & JF e T AR IF (A 2011 4F) B &
TR B T EERE TN, ARG Sh45 7 4R R ) T AT RE H 45 30, PRI A 00 B HE A A e e 20 B BT e A
R BIFF AE AT A S 4 W I A R R SR T DR A DO 2 R B AR S W R A B SR RS S

AT A AREA g /b | T ELAUR BT S35 70 R (4 38 |, B = A e AR S 8 i e A iR, &R
RIS, 75 LK 3 PR3 1) J M AN Ak LA A [ SR gt T] 14 A= 28505 2R 45 S8 8l S BB A8 Ak PRI 52 ) #6 2F A
AT A R IR 2 B A
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