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Abstract

Abstract

Keywords: sambar, activity pattern, home range, seasonal movement
Understanding a species’ activity pattern and space use is important in the studies
of ethology, conservation, and management. Sambar (Rusa unicolor) listed as
protected species, is the biggest terrestrial mammal in Taiwan. However, its space
use and activity pattern are not known. In this study, we used radio collar, GPS
collar (CL4, 6), and scouting camera to investigate sambar’s activity pattern and space
use. Sixteen sambar were captured from 2009 to 2010. The average weight of
male was 121.5 kg (n = 8), and that of female was 80.4 kg (n =6). From camera
trapping, we found that sambar was crepuscular and had higher activity in the night
than in the daytime. The activity patterns were similar between the male and the
female, but the female had slightly higher activity in the daytime. The proportion of
night activity in summer was higher than that in the other seasons. The activity
patterns of serow (Naemorhedus swinhoei) and muntjac (Muntiacus reevesi) were
different from sambar. They were more active in the daytime than in the night.
The results from two collared deer also suggested that sambar was crepuscular.
Their active ratios of a day were 35.0 % and 31.0 % respectively. During a day, they
had the highest active ratio in the dawn (57.0 % and 37.8 % respectively). The
active ratio of a day may be related to the temperature. In terms of space use, the
annual home range of the female CL4 was 773.6 ha (MCP95), the core area was 29.5
ha (MCP50), the home range in spring was 774.0 ha (MCP95), and the home range in
winter was 492.6 ha (MCP95). The annual home range of the male CL6 was 1597.2
ha (MCP95), the core area was 1111.9 ha (MCP50), the home range in summer was
1131.7 ha (MCP95), and the home range in fall was 15.1 ha (MCP95). Daily travel

distance of the female CL4 was 1108 + 1103 m and its daily travel distance in spring

IX
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(1396 + 1327 m) was significantly higher than that in winter (809 = 687 m) (p<0.001,
t test). The daily travel distance of the male CL6 was 503 = 810 m. CL4 moved
from high altitude habitat to the medium altitude habitat in December, and moved
back to the high altitude habitat in May. The movements might result from the
temperature change. This study has preliminary success on learning sambar activity
pattern and space use. However, it was not complete due to limited time and sample
size. To learn more about sambar activity pattern and space use, more studies will

be needed in the future.
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kB 2 JphE fhlic: -0.16(P=044) A LE 2L X2 phE 8 053 (P=
0.007) » B kR2Z FFHIELE S LIFRPAEDLE > A LEE LI 2T

T - EALR P o

CL4d 2009 # 127 6 p BhoifBio 8 32 2010 & 6 7 5 p sf B % » 3+
184 = » A GPS 12 4 | PFenfF IR ¥ 3 2 2 1078 =t » 75 F_# 922 =x » F i =

XL 85.5% Loz i~ L 102 sec. ©

CL6d 2010 # 7 % 19 p B4~ B 2010 # 9 7 14 pjzw — X Fofl» £ 35
572 p A B Y o B GPS 1 1] e IR E R e 1342 %
2 E 1334 % 0 i HFE 994% 0 Tiae v PR A 48 sec. ©
- B PR

vem CL4 d 2009 # 12 * 3 2010 # 6 * mré‘fh%l%] MCP95 % 773.6 ha (&
3-)r 7 EE % 3 MCPS0 & 29.5 ha»Fixed Kernel 3+ % 2 /& % # [ 5 105.4 ha (5]
3-)e FF 2 Fb 45 F (774.0 ha » MCP9S)~ *t % F 2 j#d- 4= [Fl (492.6H -
MCP95) » T35 md 5 248ha > e & 7 2 BL BB > 1 7 2 5 d W
22.7ha (MCP95) > 4 * » & 67 ha (MCP95) > iz 3 * i# 509.5 ha (MCP95) > 5 # =
4 382.4 ha (MCP95) « 7 % # (MCP50):h3% (> 4 £ % % (71.3 ha)* ** * % (14.2

ha)(# 3-2) o

M CL6 p 2010 # 7 * 3 2010 # 9 * eF # 4 ] MCP95 5 1597 ha » %

B 17 % 2 MCPS50 = 1112 ha>Fixed Kernel % 108.7 hae § % /& % # [ (1131.7 ha,

12
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MCP95)+ ** £t % (15.1 ha, MCP95) » # & 2 %< /= - ] 5 1.0 ha (MCP50) ~ 1.8
ha (Fixed Kernel 90%)(#% 3-3) °
- ~ P BHER

CL4 T3o- p #H & cpedrs 1108+ 1103 m > # # et ®2 p 5 T3m> #
FREE L - P L 7840 m(# 3-4)0 @ % & o # FEAR(139621327 m)EE F B >
% & ) § FEEE(809 £ 687 m)(p<0.001, t test) °

CL6 T3o- p #H et i 503+£810m > # B IEHEE2 P 5 6m > #
R E L - p % 4137 m(# 3-5) 0 A E T iap B HEEH(333£292 m)E T £
L op A B EER(S59£916m) » A F X m A F LB (p=0.371, ttest) -
S S EE AR

CL4 t12 7 44k B HF4 Rl > MB35 488K > 53 % £3000m
vk B R 1207 21 prERRE Y AR 0 A 4A & A 1500-1900m s 57 3
BLEATT I AT LG EERDR BIEE BT A BREFOPRF 5 =&
ERTE PR A FRE O R TR CL4 LEH ¢ AR R B R A
PR ke A8 ) R = 2 (F 3-15,3-16) °

CL6 5.7 * 19 p B 4sifgio7 » 23 p #8374 45 2000 m 1@ & i 4ep -
87 11 px w3 3000m 12 Fehg a4 » JLisT— 3BT AR BEHRE %(F

3-17, 3-18)
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FELT AR B s

% 3-1 2009-2010 # 4 7 L% 4 ok B 2. B 407 B 7R 2 R BRI
WL REEEN RBEEF O OMFEEF Mu HME WL gR A3 WAFELa
CL1 GPS  2009/7/17  2009/7 #  N/A 150 65 100 -
CL2  VHF  2009/7/16 ¥ 55 120 40 80 -
CL3  GPS  2009/7/16  2009/7 2119 123 72 90 L
CL4  GPS  2009/12/6  2010/6 ¥ 83 138 45 80 -
CL5S  VHF  2009/7/15 <= @&3L3. 2 120 140 73 90 -
CL6  GPS  2010/7/19 #0125 140 78 103 L
CL7  GPS  2010/7/20 #0126 144 75 105 L
CL8  GPS  2010/7/21 #0120 131 71 101 i
CL9  GPS  2010/7/21 2 NA 139 73 99 L
CLI0O  GPS  2010/7/23  2010/7 % 136 150 61 104 i
CLIl1 ~ GPS  2010/9/14 B 75 134 40 85 i
CL12  GPS  2010/9/15 B 96 145 45 95 i
CL13  GPS  2010/9/15 #0109 142 63 103 i
CL14  GPS  2010/9/16 76 136 89 49 &
CLI5  GPS  2010/9/16 2117 143 81 114 i
CLI6  GPS  2010/9/16 2072 127 52 95 ¥

# 3-2 2009-2010 # % 7 L% > vk R CLA 2 JE Bl 2 =252 H g~ F ~ 1 %

# § (ha)
) MCP95 MCP50 Fixed Kernel
No. of locations
(ha) (ha) (ha)
Total 922 773.6 29.5 105.4
winter 439 492.6 14.2 53.5
12 133 207.5 20.0 52.7
1 167 22.7 9.4 8.9
2 139 299.4 13.7 36.2
Spring 473 774.0 71.3 132.6
3 161 509.5 20.3 91.0
4 155 67.0 33.7 72.1
5 157 382.4 13.7 31.7

14
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#3-3 2010 77 39" EL L2 RACLOGEEZ -T2 HE 5 -

Vi e g I
) MCP95 MCP50 Fixed Kernel
No. of locations
(ha) (ha) (ha)
Total 1334 1597.2 1111.9 108.7
summer 1029 1131.7 147.9 41.7
7 288 1138.5 156.6 75.3
8 741 871.2 82.3 51.3
fall 305 15.1 1.0 1.8
9 305 15.1 1.0 1.8

% 3-4 20092010 # %4 7 L% > ¥k B CL4 2 T 35p # & JEd % # & JEd b F

Daily travel distance

Mean SD Range
Total 1108 1103 73-7840
winter 809 687 73-4207
spring 1396 1327 124-7840

%35 2010 # 7% 29" B L% oz kR CLOZ T32p BHFEHRE H &R

# [#l
Daily travel distance
Mean SD Range
Total 503 810 6—-4137
summer 559 916 6-4137
fall 333 292 15-715

15
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7K 2 H KA ER B /GBI EL B

70%

50% |
40% -

30% |

20%

10% |

0% : | ' ' '
2H = H & "

B 3-1 2010# 4% 2 6" %% L% > 2 VHF 38 Bl % Bl-k i CL2 2 iE 5 -

LA

BT kR CL2 B (5:00-6:59) ~ B (7:00-16:59) ~ % (17:00-18:59) ~ 72(19:00-04:59)

B I B o

CL2H JHEEES,

70%

o\ A AN
S ANYA N B
. \ /N A \
.\ NV \ |

0%

0 2 4 6 8 10 12 14 16 18 20 22 24

B 32 2010&#% %1% 4% %2 6% > VHF 38 Bl % Bl-k i CL2 2. 24 /] PFiE

Pt o Bor CL2 >N & PFEiz jE ot b o
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B 3-3 2010 # 7-9 " &% L% > 11 GPS 52 Bl & -k i CL6 2 24 /] PFid & i
;% &g CL6 B (5:00-6:59) ~ p (7:00-16:59) ~ 7}(17:00-18:59) » 7%(19:00-04:59)

BE N B o

CLe H EFER

60%

50%

o WA A
N\ [ \/
o \V/\’ )

10%

0%

0 2 4 6 8 10 12 14 16 18 20 22 24

B34 2010# 7-9 % &% L% > 2 GPS B BT Bk A CL6 2 24 | P& d 1

3 BT CL6 ™ & Br B2 26t b o
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60% -
'S 'S
50% - IS
’ zo e IS
= 40% -
2, S 003§3
v 30% - z §
= b4
= 20% - o
10% - ¢ ,
IS
0% 1 1 1 1 1 1 1 1
14 16 18 20 22 24 26 28 30
L

B 3-5 2010 & 7-9°?

vk CL6# p #2224 p 3 B2 B i%

60% -
0% @ $°¢

T e o O IS o

e oo 0 IS . IS

2 0% & $2 .

= 20% - s ‘ * *
10% - ¢ R IS
O% T T T T T T T 1

4 6 8 10 12 14 16 18 2
1

B 3-6 2010#& 7-9°?
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60%
50% o® @
o e O &
= 40% L S
& O ® oo
L * o »
W 30% ¢ TS TS
A TS L R
= 20% *®* o o
TS
10% ¢ o
¢
0% : . . |
10 12 14 16 20 2 24
W
Bl 3-7 2010 & 7-9 % > kA CL6 & piEd it bl d p T30 & 2 B %
9% -
8% -
7% -
6% -
5% -
4% -
39
2% -
1% -
0% : . . , | |
0 4 8 12 16 20 24

Bl 3-8 2008-2010 & # ¥ &4 7 1 F » AR FAP S TRk A2 24 ) PRIE

RS o RO B A PEEGLE Bl et B o

19



FRLF o RR L EBENE T TR

Bl 3-9 2008-2010 & 4 F 224 7 L% > iz th AP BRI T BIK R 2 BB HSY
B eTE KR SR S R B (5:00-6:59) + B (7:00-16:59) ~ % (17:00-18:59) -

% (19:00-04:59)4 4p 1| eavt )

10%
9%
8%
7%
6%
5%
4%
3%
2%
1%
0%

0 4 8 12 16 20 24

— . —

-

Bl 3-10 2008-2010 # # FL4 7 L% > M h P B AP E RI-K R 2 24 ) PF

BEHCS 0 GERBIPER B L RRECA BIARA T a0t B e
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70%

60%

50%

40%

30%

20%

10%

0%

A

H = "
BE nE mfk

Rl 3-11

2008-2010 # # &4 £ Lk » it p AR T R R 2 E B R

FokRAEFG-51) (6 - 8F)~#O-11 ")z F > E(5:00-6:59) ~ p

(7:00-16:59) ~ ‘ﬁ(17:00-18:59) » % (19:00-04:59)4% 3p 31| vt B o

60%

50%

40%

30%

20%

10%

0%

=

H & ®

mKE miliE mRELF

Bl 3-12 20082010 # # ¥ &2 4% 7 L% » LA Rp HAABTRKA - L X - K

BLE2 Emdfs o = —}'5 i & (5:00-6:59) ~ B (7:00-16:59) %(17:00-18:59) ~ R

(19:00-04:59)it 4 T et

21



FRLE BRRZ BB ETRRY

B 3-13 20092010 £ 4 7 L » #£A CLA &1 28 f CL6 2 %= 8h2 35 8 o [

i 8 45 12 95%MCP 3+ ¥ -

CI.G/'
@

B 3-14  2009-2010 &4 7 1 % » #£A CL4 2 265 CL6 2 %= B2 5 8 5 F »
7% = [f] 1 Fixed Kernel Method 3+ % -
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4500 34
4000 - 29
3500
- 24
3000
% 9
2500 A
14
2000
1500 0
1000 4
500 -1
12/7  12/27  1/16 2/5 2/25 3/17 4/6 4/26 5/16
Al Temp

B 3-15 2009-2010 & % 7 L % > #pid -k CL4 = p 0:00 2 #7 hde BEi5 35220

e

4500

8

00

4000

34

3500

3000
2500
2000
1500
1000

500
12/6

12/26

1/15

2/4

2/24

Al

3/16 4/5

Temp

4/25 5/15

B 3-16 2009-2010 & # 7 L % > ppid ko CL4 & p 8:00 2 #7 hde B3 228

3
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12:00

4500 34

4000

3500

3000

2500

2000

1500

1000

500
7/20  7/25 7/30 8/4 89 8/14 8/19 8/24 829 9/3  9/8

Al

Temp

B 3-17 2010 # 4 7 L% > 22 kA CLOF P 12:00 2 #7 fe v BE/A 2 R %

L

20:00

4500 34

4000

3500

3000

2500

2000

1500

1000

500

7/20 7/25 7/30 8/4  8/9 8/14 8/19 8/24 8/29 9/3  9/8

Al

Temp

B 3-18 2010 # 4 7 L% > 22 kA CL6O# p 20:00 2 #7 frd= BE/A 2 F R %

L
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LR S E
Fri e
¥- & CRRAVEFTHR

S };Jr&?'l“ o Ak S B S| a9k R I #8(Wilson and Reeder 2005) »
AR RME B e R 95 150kg KR K 5 80kg (FFH L )
LATdE T RELRRG - Ll kR PHE K85 89.5kg (2 47 etal
2005b) o A % 5 B A F oo KR NTHME 1215kg R ATk A
ok R 804 kg FIE & R B AT od 302 X0 | - X F Fpt Wik S v o
BFEBA PR RIS FOKAMAPEANEIFE LR LR B EER

P AMGHFARESLABLE o G0 A LRI -

Fo8 BHES

=k

Loz

TP E R RN BT i“iﬁ\? o2 g ‘ﬁgéc_} SR SR

«

FHARELGTEDAFTRE CFALINES  FHE LA E A RER A
KFIEE S TS B F(Aschoff 1964; Daan and Aschoff 1982) b 4r ¥ ik § £ &
8% % 7 (Arnold et al. 2004) ~ i 4 212 ehpF ¥ (Curio 1976) ~ % 7 3 5 e
B~ A G FARARR MApFEE R c A TR KRR BIRE R BF I R AR
i Enf B 4 B0 {74 (e.g. Carranza et al. 1991; Catt and Staines 1987) » & &g on H
e REBE VRSB BT RBERRD BB DTS D R SR S
FEL AP ORI ERE A AP THRFA T A RDL G FI R RR D
BERGVNFF P R R E AT RS T o CLO ShE BT EE P

BBEMEN20R > HpEEF b g Mt T @ AP EE S B S M
Hopgdet s @il B 7 R R PSS 14-20 & 5 KR RE
B o

Se i P R B (16 %) 0 SRR Bd K e B R (31 %) 0 =1
R TR (49 %) 0 @ S B R B B B B BN ek R A B
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%ﬁJ’EFr'I?J‘}ﬁ-\/\? i Al el T

FEERARED RWERH AR BER o AR LR o 2 £(2004)

\‘

rnF,LJ, ﬁ‘s—l«g'_a J\}ﬁ,'—é‘(‘* A L—Lﬁky “L-‘;c# &F‘TLg’Jﬁ,B Fﬁ/‘_—vﬁvml«-L T]lﬁ*é?}ﬁ'ﬂx
AN

B oo BERAFT YA

‘3\\-

FRLRRE R GG A o B2 R EP R R R e

Q.

v i end B F N E2 BB EEY e F)F F R H e oorid 2 (Kamler et al.
2007) - &4 F A7 g g DA R - P BB PpE L 6] T epd (Georgii 1981
Georgii and Schroder 1983) i #g = 7 F 42 3 o 78 Bl % p[1F 3] d > CL2 & CL6
FF B AR BT A e F AN R g s 3
B g Bl B FLAP A Ht i o FA Rjow (8 i B A
- e

PN e TR T KRR AR T AR A ERAZTIEARS T
RAmbFEpI PR I RAFEB LR VBT PR ERS
o5 T ASHAMRCPRFER > T 7R A I RFEARERE
Hagemoen and Reimbers (2002) 7%= 3 = &g 7+ %' i (Cephenemyia trompe) s/ &4 -
REXE[BEEDREATPR D LEHA FRRPHORG ) T B L ek
BPREEEL H e RRERFE T B E (e g SR etal 2009; £
ot and %12 = 2004) o o AR PR AF AR T P AHEE ST
FoaRRAFFFERI? AREL S FIL P RPPRZEZEFT AL ETF
Lo F FEA KR B E R TR -

AT REEHET AT ROLIPRLE2 FHEN D FERRS R )
PR RS 2P WL E B R RRE A HIBY R B LR DR
AR R RE LA ERHEG G AR B R B R R AR LR S R
PRy AR aRdEL 0 Y AREESOLEE LIS P RERR
50 kA e pRPES it 3 B B (McCullough et al. 2000; # %5 and % 2 =
2004); 3 = BB A HROVRR G Eﬁ\%b‘é Ao P BT GIAEITA REFEE

\——17’\:? E %‘lé’f{ﬁ'l&/pﬁ’ﬁi;’mL_viE]J'JBFE'I&/p f‘%»,l_ ’Jﬂ.ﬁ %iém'i
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GBI etal 2009) ; 4F LY BRLEECRARL S RLE B LD F
éﬁﬁﬁg,ggggggﬁsﬁcqammam%ylkwi#%éﬁﬁi%
RICR A fit LR A LE Y E RS S Bﬁﬂalré’?ﬂ”@f&&ﬁ&(;ﬁ et

al. 2006) °

b EEEz > LE S LEVRERRTER s Ra WA ET
MEFEH TR R FEZ LG FERRR - FFORERR IR EHPE
PAREEGT R AEDPF LR A TR ABERCAE DY TR P

71/5-/ A’/\”ﬁljrxi d'bﬁj ?o

AR AR E R R BERE KRB PR R RE A RE
BB PR R AFFFDTHRY 0P RBEGDLIET F P FAP L
BRFUEPE WA T 08 2 FIE RN A R F SR
TR FREE A2 AR g FApE T 7 RFR RN b5 S

SRUEEESER E R R
o2& @

Rt or s f o3P Bk R AR TS A ESRIEHPRRZE R Y
o R gL LA EREY &L £85I 0 kR 2 77§ (Shea et al.
1990) » 3%2#7 3 Bgom 2213 K B chE £ 8 §= F] 5 460 ha (modified minimum area) » ¥
Mok RehE EF R 5 200ha & FREd R EE5 5 (>100ha) > B & = F32
3 100ha e 2 ARy oA AT E FAL kg 0 2R CL6 - (R A5 F)Ed 5
1,597 ha % *0v i CL4 2 (* % 5 %) 65 = F 773.6 ha (MCP9S) » ¥ * 5 % %

AT Ak 2 KR o

CLA # SR8 T ad AfEs 6 FFR LI AN 2B AR
By ERFFEEFFF(T740ha)~ 30 4 FEE EF(492.6 ha) » @ F F T304

#EEYE(1396 m)» < 3+ % £ (809 m) > e ihiF A, E 3T 2 AL pk ch 4 BF S
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j’ ﬁLL’ \gF rl? J\}ﬁ.\‘/\?f’_’*—ﬁ—_\‘ E’ti'ﬂ B ié *

e RSP I A WERCS ;% Bl e 4p I (e. g. Jacques et al. 2009; Luccarini et al.
2006) » T i R FEL I FE - S FTRBEE blde A B At P
MT P T MR LY A £ (Yoakum 2004) > A %2 %
HFEFRAZTETEOCLA PR AT BFFIANTHIF R ERBFFRE
Moo ¥ b NP CLAPERVR A VR RE o ARH B FABT M A
SN o o g T e

CL6 P i feFen i FH N § 2B > ¥ i $REF PR NN > wpH7F
FlerEde g [ (v P AR TSRS o P B R B MCPS0 - 1ha» d 229 7 1 @
RAZ FEEFFDEEFTRERAGTIAAN NPF Y EEY R & R
B2 5aBRESIER -

AP PR CLAE T 4+ 5A TFR 22 CLORIE § LA T TR &
PR FpER O R R et TR AR R P BRI EROE ST
RS S B A AT 02 0 CLA % 3 A $5 BEAR(1108 + 1103 m)AF ¥ < 20 % £(809
+ 687 m)(p<0.001, t test) » CL6 & F # 6 fE&(559 £ 916 m) * >t Fx § (333 £292
m) - fe st P AR F(p=0371,ttest) o i X P L B OV i R TS R D

REARE 0 40 CLA it FARG AT AREK  FERE R A

=

%"
Be ARG ESSFERPERT on CLO ¥ & A F& » Bal » (L4770
- BARE > EER A RS AR R 0 TN R T TIoE B R o

FIRS € FIRE SR > BHATT AR (e.g Jacques et al. 2009;
Zengetal. 2010; Zeng et al. 2008) > ¥ it R FI AL F| a5 FRK 1“2 S HF{EH -~ F
BB (Zengetal. 2010) » AP HF R LA LAY F AT SR BHEL o 2
Fr B 5545 1600 m FiTifE BiEend SRR > E 0w P39 3200m
R AHREE O FE oL RARETALAS AR ERFEPTHSkm ¥ A8

JE&P\ r’[”"’t!]xi ’Lg’fimémf’}f}ﬁvk ;fﬁ-»pk—— ﬁv%]%:]]]\ 15 |[§;r§|§’}+ T
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Frd

Booas BERRY RBLMAE Ko T F 5 %0 CL4 & CL6 hig B ¥

T RT PERISET £ oo

A5 E SR b 2R B R 0 AP I CL4 42009 £ 12 0 5 iR
IV AREE T - APEORE - AEEI I FARBE YT - AP O
BB b2 (B 3-15,3-16) A P R-RLE B R PRk R 7 B TS 2

— o

BT iE EH F 1% B 2 F 3k 3L GIS(geographical information system) » 14
MR T R LGP E R RS R F I SR ER
¥aig % 30%30 m efEiT A 0 f34 R BCE S iE 100¥100 m > fe poE AR G E W
Z BT B T8 A5 6 OBk 5 K DR R AR SE A DRI 247 R R E
4(250*250 m) » F]Pt AFT G A PN P B TRRE EH DL IT o PP L TR
mﬁﬁ‘},ug_;z 1AEEApF AV HZFL - BAMEFFATELIT F FF5 A

2 3R

o
&
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FRHIFELT LR ZRBERT E 2 LmBDiky o

AR A G R E RS A Lk

31



FRLF o RR L EBENE T TR

=

i

bt

Ry

N
E
el
lut
—=\
3
=}
H\
b
—
K
¥
=)
gy
\\a
&
el
Pt
|k
%
=
o
e

EFend B AR REBAFAMFED P W BhF Lo ITIERBHE AL LA

TS E A T RRER N RE G L Ry L AE AR KT NP o

32



x;‘_l»ﬁy‘(,—..

Hek- 209 ERMFIAME TFALF oA RALZ BRSNS

TR 2PV FEegRES

- ~PFRF 199 £9 2] pTE4 pr

Skm AAERE
=~ AaFEA ;‘;_—]»’,)f@{:’gl’i : 4% %l’ﬂ%’

| S¥)
ra

LPRRER Y

AEe REHH ZERT(99 £ 131 pow) 99 EQ 131 p(2EE
0990004172)# 1P ¢ 22 > Z IR AP RS p 2P FHERK
R

(-)F MUGIS FAMBE 2 E BRI ER  2ET 2T L 44 Xprd B R
o AL TR R B AP M A 4T R

(Z)d PR EPRRDAEMAT F 5 0 LF 3 AT AT S0 v
ek E 2 G RE o

=N By

A B L AR FPRF A FHEEE A BN LfrER
R H SR -

A e g 1T pER o

33



FHLT SRR A S LR

WFFBAREMIE " FRLE M KR ZEHMAREMER | £

MrEESRLEFAR R LM
EMBAL ARF R R
BFRI |99 £ 9 A 21 BFH 4 BE| Wm FAREKE
EHA BRERER 8%k BAR
e i3 A A
BOW (R ) il .

CGRREME S » A1)

' : > A I E T =
Ll vermmz |JAHA Z AL LI
) | cE%s

3 KEBBREAE
R &
4 [ HE m%?{i
5 | adlmmg l %{ % X
6 | Mipsar 13 R\
7 % H AR A5 3R

8 | MR i%

9 HRICE L

10 | A BMEmEss

11 RHE

12| mEAER YQ%%QL\ ;B\{qg

13

14

15




Viddk =

M 00 ERE AN E TAFLR OBRARL EHEA S

TR#? 2P AP AR

- “PFRF 199 E2 7 pTE3 pER

B A RE

ZNAFEA I HEEREE Y B ERST
e~ AR DR RN (vE) o

I~ APFREHA

AR RENF - ERTO9 E12 P10 paAa)FR AP AFLET X IR A
BT S P2 AFEEH

R ECE

(= )GPS z f e s 050 Tl Edeie TECRR 5 B F S R L R o 2R
S

CHRFLSERT VERE TEEFF TR 0 RIER IO B EREY
e Flirp g~ e h > EEA PRFEMEHLIE > S A BREOBY LR

BB AR TR BT AT B A ERTP Y P T
= N p\‘-‘é\‘?:

P%@gﬁ?ﬁbﬂ\z@-ﬂ‘f\ R—”gl%ﬁ Frﬁg\%?g‘ﬁﬁﬁl"aﬁii'frégpf—
ﬁ? R F P o

35



FILE SRR E RS e

VWEErBALEMSE SR LE SHBARZFOBA B EM@ER %

MAEEGRLEBEAE R LM
EMPR TR R
BB |99 % 12 8 07 8F4 3 sz 2 ARERE
EHFA BREER 5% BAR 57
H % A A
W OCF ) ol 4

CHUAERE S » oAl pham)

'] vsrmmz %%Z Zh+in sy

9 LS o

RKEERENE
. -%-Jﬁ;: 31; % §\

K

1 wE B R J

5 g JFE: NVES
6| Wt -~
7| wmEmse ff/i/gﬂ/%\

8 | msswm ® 1is

9 I

10 | HaMEEs

I R %jﬂL )‘}Q
2] #rsxw | G20, KUNT L5

13

14

; N




%
<l
o
=
i

540

Ager, A., Johnson, B., Kern, J., Kie, J., 2003. Daily and seasonal movements and
habitat use by female rocky mountain elk and mule deer. Journal of Mammalogy
84, 1076-1088.

Arnold, W., Ruf, T., Reimoser, S., Tataruch, F., Onderscheka, K., Schober, F., 2004.
Nocturnal hypometabolism as an overwintering strategy of red deer (Cervus
elaphus). Am J Physiol Regul Integr Comp Physiol 286, R174-181.

Aschoff, J., 1964. Survival value of diurnal rhythms. Symp. Zool. Soc. London 13,
79-98.

Boisjoly, D., Ouellet, J.-P., Courtois, R., 2010. Coyote Habitat Selection and
Management Implications for the Gaspesie Caribou. Journal of Wildlife
Management 74, 3-11.

Brunjes, K.J., Ballard, W.B., Humphrey, M.H., Harwell, F., Mcintyre, N.E., Krausman,
PR., Wallace, M.C., 2006. Habitat Use by Sympatric Mule and White-Tailed
Deer in Texas. Journal of Wildlife Management 70, 1351-1359.

Carranza, J., Hidalgo de Trucios, S.J., Medina, R., Valencia, J., Delgado, J., 1991.
Space use by red deer in a Mediterranean ecosystem as determined by
radio-tracking. Applied Animal Behaviour Science 30, 363-371.

Catt, D.C., Staines, B.W., 1987. Home range use and habitat selection by Red deer
(Cerrus elaphus) in a Sitka spruce plantation as determined by radio-tracking.
Journal of Zoology 211, 681-693.

Chao, A., Jost, L., Chiang, S.C., Jiang, Y.H., Chazdon, R.L., 2008. A Two-Stage
Probabilistic Approach to Multiple-Community Similarity Indices. Biometrics 64,
1178-1186.

Conradt, L., 1998. Could asynchrony in activity between the sexes cause intersexual
social segregation in ruminants? Proceedings of the Royal Society B 265,
1359-1363.

Curio, E., 1976. The ethology of predation. Springer-Verlag, Berlin, Germany.

Daan, S., Aschoff, J., 1982. Circadian contributions to survival. Springer-Verlag, New
York

Di Bitetti, M.S., Di Blanco, Y.E., Pereira, J.A., Paviolo, A., Perez, 1.J., 2009. Time
Partitioning Favors the Coexistence of Sympatric Crab-Eating Foxes (Cerdocyon
thous) and Pampas Foxes (Lycalopex gymnocercus). Journal of Mammalogy 90,
479-490.

Galanti, V., Preatoni, D., Martinoli, A., Wauters, L.A., Tosi, G.,, 2006. Space and
habitat use of the African elephant in the Tarangire-Manyara ecosystem,

Tanzania: Implications for conservation. Mammalian Biology - Zeitschrift fur

37



FELT AR B s

Saugetierkunde 71, 99-114.

Georgii, B., 1981. Activity patterns of female red deer (&lt;i&gt;Cervus elaphus
L.&lt;/i&gt;) in the Alps. Oecologia 49, 127-136.

Georgii, B., Schroder, W., 1983. Home range and activity patterns of male red deer
(Cervus elaphus L.) in the alps. Oecologia 58, 238-248.

Hagemoen, R.I.M., Reimers, E., 2002. Reindeer summer activity pattern in relation to
weather and insect harassment. Journal of Animal Ecology 71, 883-892.

Hewison, A.J.M., Angibault, J.-M., Cargnelutti, B., Coulon, A., Rames, J.-L., Serrano,
E., Verheyden, H., Morellet, N., 2007. Using Radio-tracking and Direct
Observation to Estimate Roe Deer Capreolus Capreolus Density in a Fragmented
Landscape: A Pilot Study. Wildelife Biology 13, 313-320.

Hwang, M.-H., Garshelis, D.L., 2007. Activity patterns of Asiatic black bears (Ursus
thibetanus) in the Central Mountains of Taiwan. Journal of Zoology 271,
203-209.

Jacques, C.N., Jenks, J.A., Klaver, R.W., 2009. Seasonal Movements and
Home-Range Use by Female Pronghorns in Sagebrush-Steppe Communities of
Western South Dakota. Journal of Mammalogy 90, 433-441.

Jeppesen, J.L., 1987. Impact of human disturbance on home range, movements and
activity of red deer (Cervus elaphus) in a Danish environment. Danish Review of
Game Biology 13, 1-38.

Kamler, J.F., Jedrzejewska, B., Jedrzejewski, W.O., 2007. Activity patterns of red deer
in Bialowieza National Park, Poland. Journal of Mammalogy 88, 508-514.

Klar, N., Fernandez, N., Kramer-Schadt, S., Herrmann, M., Trinzen, M., Buttner, 1.,
Niemitz, C., 2008. Habitat selection models for European wildcat conservation.
Biological Conservation 141, 308-319.

Kuemmerle, T., Perzanowski, K., Chaskovskyy, O., Ostapowicz, K., Halada, L.,
Bashta, A.-T., Kruhlov, 1., Hostert, P., Waller, D.M., Radeloff, V.C., 2010.
European Bison habitat in the Carpathian Mountains. Biological Conservation
143, 908-916.

Kushwaha, S.P.S., Khan, A., Habib, B., Quadri, A., Singh, A., 2004. Evaluation of
sambar and muntjak habitats using geostatistical modelling. Current Science 86,
1390-1400.

Luccarini, S., Mauri, L., Ciuti, S., Lamberti, P., Apollonio, M., 2006. Red deer
(Cervus elaphus) spatial use in the Italian Alps home range patterns, seasonal
migrations, and effects of snow and winter feeding. Ethology Ecology and
Evolution 18, 127-145.

Lucherini, M., Reppucci, J.I., Walker, R.S., Villalba, M.L., Wurstten, A., Gallardo, G,
Iriarte, A., Villalobos, R., Perovic, P., 2009. Activity Pattern Segregation of

38



o
ol

<

Carnivores in the High Andes. Journal of Mammalogy 90, 1404-1409.

McCullough, D.R., Pei, K.C.J., Wang, Y., 2000. Home Range, Activity Patterns, and
Habitat Relations of Reeves' Muntjacs in Taiwan Journal of Wildlife
Management 64, 430-441.

Ozoga, J.J., Verme, L.J., 1975. Activity Patterns of White-Tailed Deer during Estrus.
The Journal of Wildlife Management 39, 679-683.

Ruckstuhl, K.E., Neuhaus, P., 2002. Sexual segregation in ungulates: a comparative
test of three hypotheses. Biological Reviews 77, 77-96.

Safi, K., Konig, B., Kerth, G., 2007. Sex differences in population genetics, home
range size and habitat use of the parti-colored bat (Vespertilio murinus, Linnaeus
1758) in Switzerland and their consequences for conservation. Biological
Conservation 137, 28-36.

Shea, S.M., Flynn, L.B., Marchinton, R.L., Lewis, J.C., 1990. Ecology of sambar deer
on St. Vincent National Wildlife Refuge, Florida. Part II: Social behavior,
movement ecology, and food habitats. Bulletin of Tall Timbers Research Station
25, 13-62.

Steinmetz, R., Chutipong, W., Seuaturien, N., Chirngsaard, E., Khaengkhetkarn, M.,
2009. Population recovery patterns of Southeast Asian ungulates after poaching.
Biological Conservation 143, 42-51.

Van Schaik, C.P., Griffiths, M., 1996. Activity Periods of Indonesian Rain Forest
Mammals Biotropica 28, 105-112.

Verner, J., 1965. Time Budget of the Male Long-Billed Marsh Wren during the
Breeding Season The Condor 67, 125-139.

Wilson, D.E., Reeder, D.M., 2005. Mammal species of the world: a taxonomic and
geographic reference. The Johns Hopkins University Press, Baltimore, Maryland,
USA.

Yoakum, J.D., 2004. Habitat characteristics and requirements. Wildlife Management
Institute, Washington, D.C.

Zeng, Z.-G., Beck, P.S.A., Wang, T.-J., Skidmore, A.K., Song, Y.-L., Gong, H.-S.,
Prins, H.H.T., 2010. Effects of Plant Phenology and Solar Radiation on Seasonal
Movement of Golden Takin in the Qinling Mountains, China. Journal of
Mammalogy 91, 92-100.

Zeng, Z.-G., Skidmore, A.K., Song, Y.-L., Wang, T.-J., Gong, H.-S., 2008. Seasonal
Altitudinal Movements of Golden Takin in the Qinling Mountains of China.
Journal of Wildlife Management 72, 611-617.

Zhang, L., Wang, Y., Zhou, Y., Newman, C., Kaneko, Y., Macdonald, D.W., Jiang, P.,
Ding, P., 2010. Ranging and Activity Patterns of the Group-Living Ferret Badger
Melogale moschata in Central China. Journal of Mammalogy 91, 101-108.

39



H R L r'/? Rz gmdfst e s i

DA, RHE, L EE, T4, D F 3 2 3, 20058, 4 Li# Tl S PEHR R fE
Hiur o RE 22 ) AR EELR A EBTFY LA
93-07 %, 58
3_7;5, sk, ETRAR, L, FE B, B3R, 2 BE, 20060 - 4 B 64
ERIBBHEAFFA LA TIEQR2). HRirh BETFT 7] 94-18 5L
ER 8 rau; B, 3 HE,2005b. 2 AR FHA GBS FERET XFRE FrRE
HAE B BT AT kP % 93--25 8,59 F .
I, LG, R, R, AR, 2000 C GRERSFS LA - o
ARRER Y 2ZFF(C). T ERFRRSF /%@i‘%ﬂ 4,60 7.
}‘T Effr_‘/ﬁ,}%ﬁé,gé: %, 2008 * A FEFFR LA K - SHKA
BER*2PF7(-) CARRFEF Rt L HFL, 2 1.

F, hFE U, 22 #2007 LR ROF e - Bk R AAFAESFD G
Fro@ kR =8 d PARNYEFILRTOFF 2 70 7.

37, FRF L, FRE, 20060 SRR ST I Bb R R OKRER
AREFAT(Z). Frfehd ¢ Harh, 04 1.

SR, HRE 0, B2 22009 F LR RESFAE LR TR 2 RY XAl e
PAETE LR RS FE 2 88 T

FRER, 2005 ¥ F L EwRFERCABIRAZPEFGEL. N4 B 525
B AR LAHY, T2 7.

T, 2GA, BAET, PR, R 1993 AL FHEEFER 2 R
Be® 2473 SABKRF L §4F 61,9-18.

Fpat, 5% 0, i 7, 50T B3, 2002, BT R RS Bl
BRAEET (F2E) PR EFRROFL Y —%‘F—r i
24 % 121 55,68 F

78, £ 10,2004 A 2L p REFT RIS FINEH e LA B
P RS ETFT(Z) ARt § AT 47 922585 F

40





