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Abstract

The first record of the brown anole (Anolis sagrei) invasion in Taiwan was reported in
2000. Currently, the brown anole can be found in Chiayi and Hualien County. The aims of this
project are to investigate its population distribution and to assess the influence of removal
strategy on brown anole population. During our investigation, from October 2011 to July
2012, we have sighted a total of 786 individuals belonging to 9 species in 5 families. The
most abundant species was brown anole which contributed a staggering 31% of the total
abundance. While Swinhoe's japalura(Japalura swinhonis) occupied the highest number of
grids. While most of them were found in artificial habitats, the brown anole utilized a broad
spectrum of habitats both in the meso- and micro- scale. Whether the habitat preference
resulted in a higher possibility of brown anole spread through human activities is worth
further investigation. From the number of grids where brown anoles were found, the results
showed a greater number of sites were occupied this year in comparison with that of 2007. As
for population removal strategy assessment, because the location where removal strategy has
been applied cannot be identified, we are unable to assess its effectiveness in controlling
brown anole population. Results of occupancy modeling showed the values of brown anole
habitat occupancy () in the breeding season, non-breeding season and autumn were all lower
than some of the native species such as Swinhoe's japalura , long tailed skink, and Indian
forest skink. There might be two possible reasons for such a relatively lower occupancy. First,
the brown anole invasion might not affect the habitat use of native lizards. Second, the
population of brown anole has been reduced by continuous removal. On the other hand, the
detection probabilities (p) of the brown anole in the three models are among the highest of all
lizards survayed. The model also showed significantly that the Indian forest skink was

sympatric with the brown anole. It merits further investigations of the cause of this
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phenomenon and the competition between these two species. To better understand its effect on
population control, academic institutions should be involved in the implement of brown anole
removal strategy. In the future removal, we strongly suggest the location, the date, the time,
and the habitat of specific removal event should be clearly identified and recorded. We also
suggest that well trained volunteers should participate in field survey and removal work.
Besides, in order to know the newly invasion event well, notification system through the

internet should be set up.



75X % ¢ M1 Anolis sagrei (Duméril and Bibron, 1837) » 5 % ¢+ £ % (Synonym)
% Norops sagrei » & < % Brown anole ~ Cuban brown anole » >3 @ P (Squamata) ~ 4
17 37 B (Lacertilia) ~ % ' ¥ #4r42 (Iguanidae) ~ % ¢ 47jh(Anolis) e f 4 > * LiqsHr~ +

ToPAR S FGE)R U RAE FN LR R o doe T~ T AL F oo

VR d M 41 % L i (semi-arboreal) ] - G & % ¥ G T HHEE
(trunk-ground) sz B > %rpk & ® 5 A #(lamellae)(Williams, 1983; Campbell, 2002) - i/
ARG WA RS VRS PRI ST 2R R IR AL TG F AR
IR S s s o k" AN B e B ¥ fETE L L 4 il 4 o SR iR
b U g et @ 7 T B chp f(extensible dewlap # throat fan) > ¢ -zF
AR ARIAFTF RO S aB BB T T A IEMEF A UL PR T 7

oo VN My PR dwpze s A (sexual dimorphism) o 22 oSt BRME P AR Y Goff

pe

SR B INE T LR G AER R AN s R L P e S
MR % d s s £ (SVL, snout vent length)42iE 6 =4 » £ & < X 6-8 2 5 > pp B R
U A5 A > ME X 4 3-4 2 % (Campbell, 2002) o 5 S & d i 4 (SR E L &
FEMAR LGRS > BRI R NIRRT F IR PR R N Y AP

B2 18 @2 » ?ﬁ#m? 425 kv s 202 (King, 1966, Lee etal., 1989) - A i

A

BRIEVAESARIYWI LR AT AL IR X 03P B4 e N YR
R tpd gy (Leeetal, 1989) o 22 ARSS R ZLF 7] > H T 82 T * T O
# 5 - &z o7 5 (Estrada and Rodriguez, 1986) & % 78 & & » 2240 X % d Wil [
ROREER 2t B eI AU ER LEFREF T 0 T RS LB
s i 7 5 (West-Eberhard, 1983) - A B B 7 F & > vpibi) S Wt E - ¥ ¢ 3

- @IS B 2~ P € 2 3F A P (Gordon, 1956)c % M (S hP A A B G o
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+ % 60-90 =% “mit > REit 4 k2 48 % 1.5-1.8 2> /@ (Duellman and Schwartz, 1958) -

BRI WHREZ - E P rme e AEFRRA AL - BT S

4 A F #F4(King 1966, Lee et al. 1989 ; Schoener et. al, 2001 ; Schoener et. al, 2004) » #]*
—LAFHCRERE R TE AT IEFT B ANFAT o p 1800 £ A > VA YT
BREALERAI PR AR YR ERI o B 560 &5 4 Garman *+ 1887

il B8 i e 3R E 4a(Florida keys) =] & + # 3. (Garman, 1887; Garman, 1888) » 1940 &
AR e i B B iE g P05 TR (Bell, 1953) » 1980 & & i B B iE e E DA AR
(Gainesville)¥k ¢ % = ¥ 4 .~ & %3 (Godley et al, 1981)> /L1 ch—+ 5 &) < % ¢ il

W PH R D) B 2 i Y (Florida)A % ~ & 75 I ¥ (Georgia) ~ B % #7% 78 (Louisiana) g,
(Texas) (Campbell, 1996) - ) < % ¢ Y £ W& 3 E_ =R anr & K fAyns o
Campbell(2003)%F L& 12 ¥ 6 2231 » I BB F V] &> 44 #18% A& B i 8000-15000
YA o'%f g2 ks @ JE B & ¥ 5 (Cayman Islands)(Roughgarden, 1995); & & & (Mexico)

2 #7(Belize) (Calderon et al., 2003; Rodriguez, 1999; Schwartz and Henderson, 1991) ; /A
5 $ (Guatemala) ~ % ;’K#i;%%(Honduras) ~ I ¥ 4c(Jamaica)(Landwer et al., 1995;
Roughgarden, 1995) ; &34 7%:% (Granada) ~ & & & ## & (West Indies)( Greene et al., 2002) ;

% = % (Hawaii)(Goldberg and Bursey, 2000) % # 325 /) X % ¢ Y= 5 » Eenk o

o A 2000 B4 0 N R Mrenk 8 0w 2548 eh% 3 (Gerrut Norval)*+ 2000 # 9
TR AR AR AT D - ppapl g B sed(Norval et. al, 2002) > 3 51 s E

EEFHOFRERFEFFIpNT A S F B 43~ 5 ¥(Shiauetal., 2006) -

:\'mL

FAORFDAP o KA E D APE Ry ek 5 2 BBEF B0 2007) 0 B
W N YT A g R B erkdp 0 B a3 S U R AN frlicE R (R

% 45% > 2005 ; Huang, Norval, and Tso, 2008) - ;& 55 (Norval) &2 & jf B8 P etk 4 £ &
BREh Jra g 4 3F 5 N F Yrene /*Jc ) ek £ Kk 2 ¥r(Norval, Mao and Chu, 2004) ~ 2 %

¥ (Chiu, Norval, Chu, and Mao, 2011) ¢ ¢ 1+ 7=z (Norval, and Mao, 2008)# & i) = %
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s )RR Mg G oA L B4 BEAFCKI MBS FHERD NI Y
BREFFRFI2ZHLEFERPDRE > R ENF G 5AL N E I YreniF 5 (Norval,
Mao and Slater, 2012) - & F/3 & 74 2002 &£ 3 * 20 p > A8 A= Ay - FF RS E
¢ i(green anole; Anolis carolinensis Voigt 1832) » # 4f #~ % 1% = 1% * (Norval, Mao and
Goldberg, 2012) » 2 &£ X B o 51k > 2y B2 A3 L2 PR B FRER I Yrank
Be(f A E3) o F oo AR A g LR MR AL 2 g8 U % 50 b (Norval et

al., 2006) -

A K 3t 2005-2006 £ £3e A A B4 SPF LG TR e SHFEF2 6
B iR ke T r L WHEE ) R U2 BEL TR ALy E 0
2 2006-2007 # £ 3227 < 4 SPF G T IR cHFF T2 APF L EET
KEDTHAEpPATRE \ L e w27 T r BL W Eds F 5 R

CRIUBRAFEF TP E PR T2 R E R (006)F R EH R RS Y
i

‘F_&

LHZAF TR ELEKM 2 FRP o B HEF R DA T 0 T f R
HEPIZ A HAEE LB n AT RER T EER § S I RS Ad R

EHBPRT 24T 2 ERF E B x% HEREIE R F G S PR R

o

oo PR ERF A Picd & - T3 s PeF e R BQR0IEEAAFR > X
BIU L) B R BEHER RS G o (e BANF AL IRSE B g 0 T ATH PR L A

FIHIT 2 Bw LA HEROTHEF 2 HES G BRE > FERIEH AR YEEE
Mg R F A EE 2F K G 1,667-2,778 & ik § EFEF 2 E R 4750

iy R JF Y M AARYE > BT ) V8 S WPE # T (turnover rate) ¥t A F B o

2007 = fhitfp Bt 2 FHe g (7 B EHF L0 A BE B8 L S &g RN

ERELFR N YR F > 2007) 0 ¥ b fRir k9T B R L L
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EAEHRRPRANAGIYFT T >N FER B 120 > X R 1028 5 L HE
46 & (% * B, 2008) ; 98 # (2009 )it 7 » B¢k S fhi) L R WA E 0 B 98 6
25 P A= 8% 6P b RIIREEN ~Z A ES T2 AH R FZ rgR e f o Tl 2
Wi 820~ HuUrE B 10 FE R wcl Kot {c 88385 8 s A AA KB A
PP AUREF R A > P £ B33 4% %152 § 5910 & - 99 & A& (2010 £)4
SHE B RPES R WP T E ST AR o E LB Ak
MR £ 5 10 %o BB pEer 8 Sl 03 LR IR MU A F RIS 0
99 & 77 28 p ik » 13-4 152,821 & AR - 5% R EE £35 152 § 8210 K 0 g
Foded BL R pat e o o A BT ilB )0 8 Yrip RELFW 4 R d BIRIE KT Ly
LU BER O NP R A 2B AT & A L AT 0 100 & B (2011 &) £ & B

WA 1 TEAL A 137,003 & 0 5F 5 s & 137 i 930 & - 98 3 100 # &
(2009-2011 4 ) % $+#5 % 378,299 & » 3 3cif 4 /> & 4,425,050 & » Lok L) < g4

Yif ",% =A% 1170 ~ -

EEANFE R s " REANMCZAF P EE R AR Y GE T ERA RS
BT R AREHL A LT G RR AR X RALF RN REE AT F A
M PR
1. ﬂ}a?:ﬁ,‘m P E R FEFANNRI UEHELGBA AT RFS NG

WREH R HART S 17 NI FEEH LI TG o
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RREEE SRR A A3 E 100 E T PAcT 101 E 60 k> RiBEF8NEA o
NAHTERBER 364C > &% 205C » T8 B 29.00+2.9C ; B E &8 80% » &

R 34% > TR & 52.98+0.07% o



\ FauAve
\ o
l\
2594500 - o ——
VA 1
™ " ..._,- ———
25M\1 ,," 22 =
/ -
72503500 f— e
= o
2593000 .E:] .
e/ I s
.—‘<592500 .':/’ s #» z
’. N_i;ré: (o i
I [ 4
/
1'/ =4 p K
- .?91000 £ -
//" . o} S
" 2ss0500 p— = a
iy : i
. 2590000 F— . ',';"
o f
& 1
2589500 P - I
- m
O P el
194000 195000 ~_~._196000 198000 | 199000 200000
\ f NS % N\
SN / ) / 5
- ‘II ’ / J/
B2, 0 % 4ipd A fe s oo Rp 29 wiF: 100 2 M % Btz

v

RPN T L RERME 2 R R A M HE S MR RRERA R AR
T CBFHEEFFZ O OXMEY IR FFE2RSF(TM2) A -

3. #g B A

m@%@l%&&%%%ﬁﬁﬁﬁﬁ%#%ﬁ%’ﬁﬁgslwﬁga79&&@
YWiFze e A Y o w528 2 532 &0 N % d Mo &3 1060 %i’iif?ﬁ']%friﬁlli >
MPuE E gL A Ee A 2 R ERREFT R U L ap g 0 E 2 Mt B

EBRE AN B R A (G %, 2007) 418 250 LRI Hi Al S AR



LR 2 E B (2 E<5em G474 %R 5~T7em L & A8 Tom r G 2 R A
» FV;,RI_-E\..EE?_%_\—E. ‘?"Ef'ﬁ_‘" fii‘J ?’#E;Zi/éﬂfﬁﬁﬁi{ips};l{ , %gfb;i"]“v']%?/},ﬂ}%j\ﬁq
A B D TR RR L S SSHE
4. CEFESETALA 4

PR TR ERA A E N AR B R R B T EH LR
EFF PRSREI G o ¥ b (B 4050 (occupancy model) o 3N N B d e B3
SRR ERN Y L R

5. frE Ak AT

FIEEF RSB EGERTHR A SRR L BTG £ AB T 2%

av‘ij%_: ’ j’@f"rﬁﬁay,hﬁio



1 B&FCRI R AHERTE F NI Yra FIRRA R

At H EBFME5FO4EF 85 P (SQUAMATA)ULY T B (SAURIA) & # #5547 (% 1) »
Bl e BN RYRFE SBTUL G e AR H F RSN 786 £ 0 ) N Y
258 & ik % o ibx 8 5132829 £ kA wrl54 &2 o b8 % eh24.759 ; B
RbEr126 &St % 310 1k 16.03% 5 #re FAF AUE % 4 -5 1k 1590% 0 w1 4
FEUNE £ 3 (b 97 F B IR fE:184.3596(% 2) o AT WIUAFE L H B4 A A % o
B ARy (G4 20065 & ~ 2L 5 2007) 4R 0 hERFRT - FE K~ U
-5 M e WA (&4 > 20065 & ~ 122 > 2007) % # ILF 47 4¢ 4 (Colubridae) sn%
-2t (Xenochrophis piscator (Schneider, 1799)) ~ #=;%#¢ ( Amphiesma stolatum (Linnaeus,
1758)) ~ % = (Elaphe carinata (Gunther, 1864)) ~ ¢ 5 7=z (Lycodon ruhstrati Fischer,
1886) ~ # # 4~ +p 2 (Oligodon formosanus (Gunther, 1872)) » 14 % ¥&ig bv 4 (Elapidae) srp%

43¢ (Naja atra Cantor, 1842) -

W3 B i BN E AT 63 fad § 0 K & & W62 {2 o £ R LI A0 fo
FZ oA YRR 36N o WA 126 B AR WF 14 B

- fEUE Gk dR(R 2) o

2 EN100EFr 2 pA2T 101 # 67 F BXEHAAPY LB L F-+LEAE
o % 2011/10/26~2011/10/31 ; % = w & # 4 8 & 2011/11/25~2011/12/01 ; % = w &
49 F 5 2011/12/26~2012/01/01 ; % = w &3 & # & 5 2012/02/13~ 2012/02/19 ; % I w
£ 4R 5 2012/03/24~2012/03/30 5 % = <A & # B 2 2012/04/24~2012/04/30 5 % =
w £ 4 Hp & 2012/05/26~ 2012/05/31 ; % ~w & 3 & #p & 5 2012/06/24~2012/07/01 - o
W27 4072 FAOUITL R EGOEF IR > Ealffa¥e v EREQ27 ¢ 4R

e3E Tl A S R EEIR A T v A3 7 T )R AR Rl SR 4
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S RAEAUATRF B AT E@ 0 TA)E AW £ (67 T )ik B el = iE b 4o o

\~4

g A A

—n\

AL TR R E S T T E R LR SR T
AR YHEE LR AR BRSO E(R3) - AR YT HE v £ h
SHE PR LTSRN KA M R BARSR AR U E T
fod o A DB AR URE TRD R AR BB AR B T A i
SRS

- %ﬁ?
# W Wi lguanidae ) = % ¢ ¥ Anolis sagrei (Duméril & Bibron, 1837)
Ly Agamidae 22 F = F > Japalura swinhonis (Gunther, 1864)
% #¢ % Scincidae Er & kg Sphenomorphus indicus (Gray, 1853)

% k& = 7 Mabuya longicaudata Stejneger, 1907

)’f ¥ %4+ Eumeces elegans Boulenger, 1887

% & = ¥+ Mabuya multifasciata multifasciata (Kuhl, 1820)

EEq 4% Gekkonidae  #k5. Hemidactylus frenatus Schlegel, 1836
r it Lacertidae + % X 41 Takydromus kuehnei Van Denburgh, 1909

o /% 3 W™ Takydromus formosanus Boulenger, 1894
AT EUNFL P R fu(family) s P v 2B E LY P AFE T RA S SR
s A F RT3 ¢ http://www.taibif.org.tw/zh o * % T 5 /?;ﬁrﬁ b o

F02. K FARZ R HEAGTE R b AU 6T Rl R L

& et

v e ) B N
E -1 BF e Fmbsx LEp s S Y
YRR U 36 258 32.82% 2.05
12 FOoL Kb 63 125 15.90% 0.99
Er B BEMT 40 126 16.03% 1

E kG 62 154 19.59% 1.22
BRries 21 31 3.94% 0.25

5 AR Y 4 5 0.64% 0.04
DN 33 67 8.52% 0.53

v LR 11 18 2.29% 0.14
o8 R 2 2 0.25% 0.02
kX 112 786

b RRBE I E S N S el Bt oA B RRY RET 1
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(=3 X
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Bl 3. kAR A HEHTE R FA LY HEYITER 2RIV E o d J-%_—ﬁ:l‘llj&
B Ut FER A TR R R R UEH RS IR AR e PR
WP P AR 3 0 AR EFEE G M bR o

2. kI R H TR B SRS U H BURP T P s ALY A

AR EEERCKY R A HE R AR WA AFEN LR A A 5 450
¢ A $&4 #73) (mesohabitat) f~ 12 48 ¢ /& #&4 %7 3](microhabitat) - 4p B * & 4ok 3 - %
TS AU v NI U DTS Z B0 HRUHEIS g I 4480 R
AA(W 4) 0 H ¢ #r2 F05 % A BT P BT 5k (vegetation) & A 5 Er R B £ & & U
PR T PG F R Gl S WRPEATR ) R RS U T Rt
SRR I T AV IRAT S o d F SRR RR T 0 2 R UrR
WBMAR - A ¢ R R flY 1 52 £ 48( 4) -

5 ML R SR L (M 10 )] T RERE I AF 5 B B RE
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£ x/gfgbiﬂ » BT FAKEAUAT A REE I F A o B gt 1 F Hhap
I EFA R AR R R Es W RN EF I E Gt

R EST A A SIS ERESET RV EFRAHE 0 L EE R X AR
B ARyl ) R RGN RIE BT FE  RREHT FRE B
oo Ram A E IR AR U] = BB AT R e IREl et BT F 0 B
Ak B AREl G 2 RSk 0 F A U E A 1R B[R G (B5) e ¥

MR Y R RGN R RaER JIF AEA S o A AR SR AR RIHITY A

1>

L LI S S IR S Bk i

4 s KE RS Y B
AT TR EF AR RGO

feacs

34

EfSe A d FERE  R
ERCRCER VR s B

Calsbeek fr Cox(2010)/% § B #2607 3% » g 0 N 4 Yrh # chfyupd > 4 6l
fe 3PS R S R R U 4R 3 d @ » i (predation) & Bk 2 s (competition) ¥ %
# (natural selestion) g2 58 » & % B IR g JI* 7 5 F o8 3] + i & :F & (adaptive

radiation) > e faz B i sa it HF e { £ & o

4 3. 7% R R BRI A SR
¥ 2 R 424 %77 mesohabitat | & & t£3 %7 %] microhabitat

% F] garden BHUETEH(FF~FA) PP 3R AR~ FE
e 2 £

4L vegetation BHR(F 23R8 AH) s TR AL FHR 2 ER

A 1 2% > artifact AR @ FRRAF~IF 2 LR AR A LR
s} ]’i?]

i i road & 7R S A KR E AT
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%@@ %ﬁ%@ éﬁz@ @@@ 6’% “%@,"%& @&’\) é;%(@ \X%(@
__ﬁ%“ xy;‘gé/% K7 & 4@@- # PN
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L
n HEE
1;)3://: :{f w T
80% - = ALE
b = iR
50% - m FEIRE
o G
28: mER
10% - m A
0% ' ' ' ' ' ' ' ' ' R
w%/@@@%@ éﬁv&&@&’@ ég %@§\ @9{@ %"f&@ J{éf@ = fksH
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L NE9)
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LA EpAECAC L ROEET LS RS

Er R HEMT VR M £ k& B2 FA KU U5 BRiF
+ AU - v’ = 22.468 v’ =14.529 - - v’ =10.274
- p <0.001 P =0.002 - - p=0.016
Er R BRI v’ = 56.768 v* = 9.352 v’ =23.39 +* = 45.684 v’ = 3.448
p <0.001 p =0.025 p <0.001 p <0.001 p =0.328
VN R T v’ = 26.561 +* = 72.006 v’ = 6.056 v’ = 17.802
p <0.001 p < 0.001 P=0.109 p < 0.001
£ % ¥’ =37.382 v =27.13 v =4.474
p < 0.001 p < 0.001 p=0.215
B2 B XK Y v’ = 46.486 v’ =17.807
p < 0.001 p < 0.001
N +* = 20.658
p < 0.001

2x e A — A A
‘EI_- —Ej’:r'

2

BEUTE SR YrhE R RGBS > &)
-= At i HY - fE > FITRLEE S 0 &
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3. AR Hreth 3 4 2 A ag & (occurrence frequency)

EEBWLEDE kR FHEAITE RN s TR B 60 NRAFR
(occurrence frequency) s & = 3% 5 3% 4485 A A PV N R Yirahw ﬁz“ff DN S s er -y
@) A o AT (G~ Bég e G 2007) % 380 13 B 0 4 5k

z it PEROARIUA LSO R HILL I 9115121516
BEERAPR MER T HELE LR R AL G ebeh ARy PR E o )
dirE by 36 PR L4 B MIRAER S T X(87.5%) 0 ¢ WmE. 3152829
#3085 5 Bt i 72 33 Bt IAE R L 6 = (75.00%) ; B 2 & 14 5 i
NI R 5 5 =(62.50%) 5 HEL 1627 11 2 IR AE R 5 4 =2 (50.00%) ; #mEHL 5~ 18 ~
39 27 110 445 M IRAF A 5 3 =2 (37.50%) ; S5 4~ 16~ 27 ~ 34~ 53 ~ 101 4 41 AT B
% 2% (25.00%) ; H#%.9~12~13~26-41-52~58~73~74-~84-~96~108 -~ 111 = 112
et AU ILAT R P 1 = (12.50%)

FTE S HATHLEBRO)ABFIR N FI Y B ERBEED R IR
%o (e BN L RSk RS %ﬁzﬁdva};%@;.;;% » 2005-2006 # & » * $£ 511 ~
1516w # 5 A7 > £ & Bf‘;ﬁﬂtﬁﬁx;mf"w& Bl- -7 %% &7 0 2006-2007 3 &
ERR I EATH G o e 4 T 22 12 BB P OBEH 4o 0 2005-2007 # B ATH 2 8 4o e B
FROBFFNLARIEVALRE L AN NEI WHBRBROTHE 2 i
WFog ERIAH AR UEEHEUH K,% FHE O FRBIEEF 293 1,667~2,778
&y 4 EFS 2 ERNF 4750 & Ko ke MY AABE > BT N Y
¥ & (turnover rate) ¥ it 2EF B o

=3 &W‘a“E%%% BLEFDE  AERBPREST 3 VAR PrefrmamPiu % %E

FAEFHEAAEY > PFATIEAESEFE . LET AL FR(FERE 020065 F ~ &
£ 52007) A BT AR N R UPEHEL P Z A HAEE LR AIZR I RER

PARRERGEIFARL A MR RREZHETIRFDEES TR

BRI S S P RS Rk TR BB T R o AERA LD
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AR YUPEFEDR AP R REANTE RSB s AT 9 PR
S A BRI R RS 0 IR EF e B TR o E R kR
# E ¥r(Leiocephalus carinatus armouri) .34 & # #%3%& 80 &2 » T3am=E 24 2
i# B ¥B 5 (Smith et. al, 2004) o 75 < % ¢ ¥ip 2005~2012 & 7 & B L &= R+ - 4 &
S EFEREREER S LAL(RIOES )25 02 » Tias £ 036 22 0 dok 4ot
GEAMEE L (R 6 cd HEF) BRI e 42422 > T35 & 061 22 0

IR RREFARL E Nt S B EWER MR -

| V4 [ ) iy
2594 Mo 3L —
‘3\ 3
e N\m.. fm P
25
ad ¥
A A 1
ﬁzs ) | - ;'-‘nj =~ ~ ::\z;:r—;
2593000 J T 6
Bl |m 18
2592500 |, . l
o 4 \

™
~ N«

B 6. -kt M= R AT 2 AGTH BRI YA F W o FES AL TR A HRL

Fd R THDAPHFR2X 18I RATXBAEYFRIZFI 4T ° %

RAZ R RATAPDAPHFRET IR RATIBAY FMOS s plod 2
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THBH? FG ebre BP L ERETS i L2007 EA A EE

4. 7?%“,% A > £ Ben 1k it R 2 1% >

PN RS MR R i S SRR 2 A R iR A A 2 R RET A i
o mE PR IR AP EASR1060 AP L AEISER 1650 & R B N B M
Ao RlEer R 2k o RFA 2w GEH (R 7)o R Ay (5 4L > 2006
G~ EL 5 2007) 0 NI B rE<bom T f: 2 E<Tom 2425 > &
>7cme o pEs e L @R e AT 2 s i E <2.07em> I = B2 v iz £ <2.69cm >

S AR >2.600m ¢ FF 2] W 4T R R A P E 8 o
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WaRil & (mm)

30

20
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0 50 100 150 200
2 (mm)

B 7. 00 %4 $ivr £ 8 2 E 2 MM fF oo fF 250 5 y=031x+5.41 > R?=0.87 -

wiiﬁlwogﬁiﬁauaé’ujﬁ?ﬁﬁéﬁﬁgﬁzﬂkiﬁiﬁﬁﬁ

£ B R B &R ZAREITE RN YPEE R ST £ 5o
Calsbeek fr Cox(2010)2 F S ad4ren™ 3% > (o3 i) N Wird F g upd > 2 Wil 4e »
HEFE AoV U R S »os(predation) & S 2% i (competition) ¥ % 3%
(natural selestion) e %8 » B % F I A 1% (7 5 F fo8 3] b endf 544 & (adaptive
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radiation) > 82 B ik L st H S s L £ & o AP RAF g B x;rt CRLE R

'&\
A
A
3
AR

foo M EH AL A (G RE S 0 2007) EREHELT S0 A B KR
o T AR RCRE AL Pl AL RS 0 T A 5
TR AR Rk

25 BAEFCKE MRz R BT BN UREER S -

8/31 9/7 %~ 482 52007
2 RE 70.45% (372 &) 70.11% (373 &)  69.10%(85 %)
IR 13.83% (73 &) 16.92% (90 &) 11.4%(14 &)
Ry 15.72% (83 &) 12.97% (69 &) 19.509(24 &)
23 528 & 532 & 123 &

5.%%ﬁﬁ*WﬁW%%$Wﬁﬁ%ﬁﬁﬁﬁ%%ﬁm

EED DRI UERS B W2 R AT TRE k3§ ALt 2011 &
87 BATEME 2011 110 AP W d FHAXFHAE 15 L5 FF L5 RT P ok
WEFLRHFIMIE - ABREHFINI2 & > 53530 &= 5 ¥ b %oz 253 d facebook

PREALFEZ R EAPM TN ABEAT2011 £ 117 19 p HE L S A o

6. 11 k355N (occupancy model) i 3t K % Wite s b S 2 RS

Ryp st g ) g4

%

% 78 1% ¥ (reproductive cycle) %= 3 4% 3.(Lee et. al,
1989) > ze M4 & ¢ %46 " pEIE S E > 2117 T RRELY PE) > TR PR
e FeZm T BRSNS YN PR3 47 110 7 (1% 2242006 ;

~ gL 5 2007) o 1295t QQL]% s ARG s A PR AR TR S

A FEE(GL 103 ) At X BATHTFRNNTAELAAET(YE 4T 7)) Fuzkd

AECIAFZIHEEAFTIPARFABLFERE o ¥ FIAE R A LR SR
BIFIF (At e alant b)EFA A T AF 0 EA LY T of % FTHGE-F B~
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P RPERCE) R EH RN (T (), p)) kB TRERE B FEE o A

W

Ay

BEHTN AR Y o 0 NEI S M U S FT U T L R Ui g A 5]

422 16 BHHE wmEZEFGE (0N RRAARFTHARTHRF > PRI T

505 L ER A MR i) B> AU 1297 13 BifeG H R s Eii s
R
Lp B2 HEH G F R F R E B Rdck 6907 > BRI N T s b F

BB chir fh s £ & 5 4i(0.574£0.104) > 3 =t 4 252 B ¥ ui(0.565£0.214) » L H = L ik
7.(0.464+0.153) ; 2 A FHE > 4 b F FEB AL 272 3 ¥ i (0.688+0.139) >
H=s & ks ir (0.519£0.091) - £ # = 5 B & 4844(0.31620.047) s A SR &3 F kg 0 42
PRGBS B2 3N ¥y (0.850£0.119) > H = Z £ k& i (0.598+0.059) >

£ R 501 (0405£0.079) Ak E A R ERELES FehE kg 0 VR
Yrip ot H s e fh g B S e 0 A W) G 0.3£0.047+0.198+0.038 2 0.298+0.042 -
LR AR UBAD DAAFEP > REL T EF(TF H930% DTG A TF)
FARWHB EBOPAR L @7 L AT ENSF A B R AR H P3|

AR Pl % o g vh 0 BABE VA BERGFLEA FARE T 0 )RS Y

5

Bl P30T BB e A w i 0.419+0.052 ~ 0.499+0.059 2 0.373+£0.03 > % 77 4p >t 2 is
LB L k- R EAABLAFR R B € E R g BARET i A
Fla iV NI WA PRI B LI RS E R DR e P A TR R O B (R
A RAAEBEY FEFR Ra s RFDEPF > L PR EAF LB BAE - B8
PR aEHEE T AR RIT I c FEHESHSN R ER R RS

RIUWEDBLREP HEE LR B mmsF R > BEELT N AR

X

B FlPh 3 0 NI YriE G RPN CEFES v WA T a0 1B R AR

B R enPiciE AR b TR TR

FEAEMTR LG BRI YL B R EE Y R R S #72
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FoNEU S K BB Y R BERE T Bl b A PR T A R S R4 Yieh

BEH TR BT AR B R0 (two species model)sa 45 0 2B B4 R p B R

% 13
Qe
F_L
i
\ -
L
b
14
W

RS > m oante #83 & F] 5 (species interaction factor > SIF ; 4
WL Q2 ) FHBHNERNLEE - HIFEH RS YR L BT B G
FRRAGAIFFIRF NN DATIPRELEBN T R NRDEA 0 F 2

EHF BT BT L plA s P F AR AR AL b

A E R G % (R 7) 0 F R RUE o LR TATE K R &
PP BN EUTE A IS KB P2 B b F T # TS (g) 0 k[ 1(% 8) 0 A
BEFDLTHERFS G AR WE L LB ER I B AR EER
BEMTE ) LR TN E RS R (R 7)) R AR G F 3 HFS 3 E00 1l
(W(S),0(.),p(S),1(S),6=1) 7 & — ede HH5Y » v H 6 8 L B F 0 &34 & FAHL(AAIC >
2) > @ drfEHRE B 3 B F]F (@)HC T 0 5 1.44420.258(% 8) 0 BEE ) N B 4 MY

CES T VS NE ERE R SURE LR T L R R VR SR

P

Y

FREd o 3 A FRF A LT HEAITRFFEIERTERT] A R ERPAG
P i = =z

EARR eRR R H = 5 PR & S ERMER O o B ) N R U AT
Pl R AZF PR RRL FL PP RA s TR T AT NI FAT
TR AT A T A e HERI R 0 RS F M T o AR E A Kbk
B R EATF 5 FRpAL)) < % ¢ Y2 {7 % (Norval, Mao and Slater, 2012) » & & = df & ) =

%4 M4rE & #%((Norval, Mao and Chu, 2004) > 2k @ i3+ + 3 —‘F*fj; AFHFOLEFRE o

20



LAEFRFES LS G FW)E AMIE)
=

3 2EF EE T

P 7@— Whaive | P Ynaive P P Whaive v p

VNI 0.258 0.3+0.047 0.419+0.052 0.186 0.198+0.038 0.499+0.059 0.29 0.298+0.042 0.373£0.03
) A PR 0.097 - 0.025+0.007 0.105 - 0.026+0.007 0.161 0.377+0.143 0.068+0.028
U5 0.21 0.464+0.153 0.143+0.051 0.097 0.137+0.046 0.266+0.084 0.266  0.405+0.079 0.127+0.027
B2 A KU 0.21 0.565+0.214 0.113+0.046 0.37 0.688+0.139 0.177+0.04 0.508 0.850+0.119 0.11+0.018
ko M 0.355 0.574+0.104 0.218+0.044 0.339 0.519+0.091 0.234+0.044 0.5 0.598+0.059 0.206+0.022
Er R BEMT 0.161  0.302+0.098 0.179+0.062 0.282 0.316+0.047 0.431+0.05 0.323 0.352+0.047 0.271+0.028

30 Ynaive =R AR 1 ’}5

Fo-=Fgmafic: b a g2 o
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27 25 RBENNRIWIRHAESE T LB IR) N ERNEE o

Model AIC AAIC Q NPar.
i
y(S),0=1,p(S),1(S),6=1 743.87 0 0.3582 6
y(S),0=1,p(S),r(S),5(.) 744.01 0.14 0.334 7
y(S),0(.),p(S),1(S),0=1 745.52 1.65 0.157 7
y(S),0(.),p(S),1(S),0(.) 745.6 1.73 0.1508 8
N
y(S),0=1,p(S),1(S),0=1 893.45 0 0.5071 6
y(S),0=1,p(S),r(S),5(.) 894.62 1.17 0.2825 7
y(S),0(.),p(S),1(S),0=1 895.22 1.77 0.2093 7
y(S),0(.),p(S),1(S),0(.) 905.61 12.16 0.0012 8
Br¥ FoN KU
y(S),0=1,p(S),r(S),6=1 112095 O 0.4243 6
y(S),0(.),p(S),1(S),0=1 1121.7 0.75 0.2916 7
y(S),0=1,p(S),r(S),5(.) 1122.79 1.84 0.1691 7
y(S),0(.),p(S),1(S),0(.) 112356 2.61 0.1151 8
£ oa W
v(S),0=1,p(S),r(S),5(.) 1220.16 O 0.592 7
v(S),o(.),p(S),r(S),0(.) 1222.16 2 0.2178 8
W(S),p=1,p(S),1(S),6=1 122306 2.9 0.1389 6
W(S).0().p(S).(S),0=1 122505 4.89 00513 7
Er R BELH
v(S),0(.),p(S),1(S),0=1 1056.28 0 0.7873 7
v(S),0=1,p(S),r(S),6=1 1059.27 2.99 0.1765 6
v(S),0=1,p(S),r(S),5(.) 1062.44 6.16 0.0362 7
v(S),0(.),p(S),r(S),0(.) 1082.87 26.59 0 8
:x . AIC = Akaike information criterion « AAIC =% #5827 B F H A2 AIC L E c 0=
LN 2 AICHEE o NPar=#3¢ ° #7 & ihenddicic ) o y(S)=a L 7 7 Fefhy ik
7 F ()=t Y 0 B ER b3 e AT # ¥ 5 (species interaction factor) #1> ¢
AR REFRY com =R Y BREE G S IR FI=1 ¥ AR 2

EERE opS)=iry E- #ﬂﬁé/w\#m&%v‘ A P T A iRl e r(S) =
%éiarMmfvi“ PR AR R e 8() =t Y ’lb»p{lﬁz?l’*m#ﬂﬁé‘ﬁvr]
FA1 2 AHSY RERE 5=l =W o BR MR F AT FF =1 P AR
PARTRE o
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~ o AN (two species model) ¥ o T BBV AR Yk B2 E AR B
factor & 0)2 fi N T EiE .

F(y) ~ MRS (p) 2 4 445 # ] (species interaction

.
Oy N B
—,—‘%,

g

= +ﬁ«fﬂf§_i§

- o ;-,g:.(p<lz’t\'7rr?v,#v7f§"
IR -2 ¥ AN = ) = A

2 ?>1M%wﬁ#ﬁ*~%m{%°

F%E@Iﬁa//”\%ﬁﬁmxﬁ,ﬁﬁ Op ]i._ﬁ_"}'j "}:"//'\‘%5——*‘)"—

PRI EFF 0 Fo=1 R AR D RIF
F 48T B A LB < *

=R EH

AE R B BE MY RS YRS o=

w%x
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3 ) ,}'nﬁéi’!

RS LN B2 FA KU £ kg b B B LEMT
\yA 0.349+0.061 0.382+£0.074 0.313+0.027 0.383+0.081 0.34+0.056
\VB 0.43£0.11 0.451+0.067 0.893+0.06 0.617+0.056 0.454+0.068
() 0.943+0.172 0.976+0.098 0.949+0.066 0.996+0.109 1.444+0.258*
pA 0.148+0.056 0.102+£0.041 0.768+0.07 0.062+0.042 0.649+0.128
pB 0.074+0.027 0.129+0.029 0.107+0.016 0.194+0.027 0.279+0.047
A 0.582+0.061 0.542+0.046 0.271+0.035 0.434+0.035 0.192+0.046
r® 0.03x£0.016 0.087+£0.024 0.099+0.02 0.207+0.029 0.158+0.066
A 0.721+£0.474 0.939+£0.134 0.964+0.12 0.736+0.337 0.991+0.021
oyt =i R e ”°W—K*‘#ﬁ#\wﬁ\5—%#ﬁm% b3 F o= ¥ b3 FOPFEIHEFF 0 Fo=1%7

ZF - FREY A LFR
AEERRT CBATREES

CS<1 A AA PR F PR B F AR £ 2 0 F 5> 1
Bt AREEL ho



B SmBed
gk PR R SATE RN U ARET RS W
2T FAE AU F 2 peRlich § o VR YRk RRENAS TR e =
TP )N YrEH T RRE S YT S BRI PERDE AP R
o AHRE VAR I WL ERES A XA IALFTER LS AR A S
BRP o ANMASRAUYFE ) AR YL RRAT L TG RS P A T
Rl = Rinfep )% 1o @ R nd gy o
B A A R AR (4 20065 B~ e 5> 2007) 0 ok b AR R i 2 AR
TN RIUEF S GARIO A BARE N TR B e LALEEE A
MR AR T ed s E B A R AEE irmﬂéﬁ“lf R SERCAE

PO B T S e T T H LR YRR S 0 DB R T R

Fyptes BRI 217085 ) R iR g F(peFEF AR EF e R

ERF R hEE kg ot R PR UK AYTE B W ER B BEM
K iE I B HEEE T ABTN B - NI Y B Y 4 2 IV
i Rt AUnsay B 2 - LR b 52 FL NN YPEEL Y

LB R IhGE DRI YRR TR AEF AR ATHEEATI
R ORE B BTG o BT TR B F PR 1 0 ) SR ik D
PR o FRP DI OREF o VS A PTR RN TR ERERET
FhE g el A B RUEI A RR B N YT ARR
BHFY R EE 0 B EUNTAT ¢ 3 A P BEEE- HER -

AREFE B R AT A R W0 RN NRS RS ER 6 LT R S
Flo ZIIBFH RS A @I I - p Aol BRSO efe & P E R R
Wit DA A Tl B e g R B R) R P R B R
AR T kT DR FAnmE #0500 VRS Wrehre o p B3 L REFHFA
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TEREFIVREEATRA LIS L  FRBERES LR WA

EAT I LA EZR TG AR YA T > R REPLE AP > Z2RE
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ok kon A PR BRI T AT B B
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I ui;f%",ér‘ PLFE G o ¥ ¢t
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WD E o NI YR RRAF S BB A F AR Yk
4
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B = R F e BHRAET PRI o ﬂ\ﬁfﬁp%ﬁ#@ﬁ 2% L 2007

A\

ERGFHENAFARERE B350 - 220 R 0§ 0B UAF bk
& E R _'ﬂﬁLIT%% PR TP ,Fguﬁ; P B R NG YA F R
BB % o TR D B PRR R ) <R U I et PSR AR )

NREUTE T N GRPFAF S A A bl R E e i ora- £ AR
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b3ty N WA i 4 R BRERART U M R R 0 gy A3
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