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Abstract

In order to understand, control and monitor the distributions of Polypedates
megacephalus in Taiwan, amphibian conservation volunteers were used in this study to
carry out nationwide surveys in 2015. We overlapped Polypedates megacephalus’
distribution sites in 5Skmx5km grid systems and selected 1-3 from each grid as the
sampling sites of this year. In 2015, there were 23 volunteer teams involving in the
monitoring surveys, and 8189 frogs belonging to 25 species were found. The most
abundant species found was Duttaphrynus melanostictus (1253), and the second one
was Polypedates megacephalus(1238). Polypedates megacephalus is found in Taipei
City, New Taipei City, Taoyuan City, Hsinchu City, MiaoLi County, Taichung City,
Zhanghua County, Nanto County, Yunlin County, Chiayi County, and Pingtung County
with a total of 858 distribution sites. Hsinchu City and Chiayi County are the newly
added sites of the year. The result of surveying 41 sympatric sites shared with
Polypedates braueri showed that Polypedates megacephalus was found in 40 sites
while Polypedates braueri was only in 17 sites. In 36 sites with Polypedates
megacephalus for two consecutive years, 30 were found with Polypedates
megacephalus in it. In 9 sampling sites which were surveyed for one year, only one site
was devoid of Polypedates megacephalus, showing that once Polypedates
megacephalus makes a successful invasion, the population will be stable. We
conducted Incorporating Network Analysis in Guanyinshan and its surrounding areas,
where Polypedates megacephalus has the most population and most sites has been
fully surveyed. We used the data collected from 2010 to 2015, analyzed the distribution
of Polypedates megacephalus, set up the spatial networks of nodes based on the
important habitats, and calculated the connectivity among nodes to find the key regions
which influence Polypedates megacephalus’ spreading. The result showed that the

more crucial nodes are located at the northeastern side of Guanyinshan (Bali and



Wugu), and the next ones are at the southern side (Shulin, Nankueishan, and Yingge).
The nodes at western and northern sides are sparse with less importance. In 2015, there
were 1040 volunteers participating in removing Polypedates megacephalus at Waziweli
of Bali, Bealong Temple of Yingge, Taichung Metropolitan Park, and Tianwei of
Zhanghua, and a total of 1006 Polypedates megacephalus were removed. Additionally,
we conducted five microsatellite loci of DNA fragment amplification for the DNA
samples of 117 Polypedates megacephalus caught in 2012. The result of population
genetic differentiation among sampling sites showed that the fixation index (Fst) was
0-0.1962. There is a significant correlation between Fst and the geographic distances

among sites.

Keywords: Polypedates megacephalus, distribution, network, control, monitor,

population genetic, geographic distance
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1 @ Py chFacebook T % i 4R o & # A & %7 2 1 @ rf o Facebook i B
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TEIEG B ek F - A K £ 12015/12/21 0 £33 41581 = B AL
MR ATd A% Fuko i FAEER s JuERFG2 S AN REF
FPRASKECFAREETFLZ 5P 7T AT > F8RTG 5 s iif
MEEE AR > TR e [ TS A B AR
3. TR EuEAD
(1) E R % 34 :E

HE84c® A (2015) 53t 2012-2014 & s fihid e S e F BhE 5 323 B o
ed 32F 5 0 F BT 0 B 2N 0 BRI fg%;;;%‘j S AR ) oy
ﬂﬁﬁ%ﬁ&bﬁﬁﬁﬁﬁﬁ%ﬁyoﬂﬁipfﬁﬁ%ﬁﬁbﬁﬁiﬁ
Skmx5km = & & st A& B3 9 P 1-3 Bataphi s F B RS S E A
RAPEE RIE R o PEDRLEE T IL A F B 4T S aRE(S BT
FENHE) 20 AT RS EF G RN 3 A F BT E D
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173 4 7

LFRY AL EEE R~ S RM e Ay L Rl R
BEALHIRRR AL FRIBEATAD AT HE T KTF ?Jv‘é\: AR
B 2ED CZREFCMHE BB ERSHC R PR S LE L OE

] = R N

BRI REY ARG ESEITRAZ S B BA (S FE I
B) L L R B RSS 5 A polygon 3t T3 H 3x3 22
Bltg o 23 FI* g 85 A 5 3% o $—- %2 A2 0B % - Hk i

Sz rPms Alg(BE BT kA K X A

N

N
*P
I
w
R

LIRE) FZ 5 ﬁ}";: Bz EARE A 103 #F(R T L AETE &0 R Rk
ARG ER S R ARBERE)GEL A ) Ra A i@t ZRBIET 315 29 T
LEH> T r@FARm8s 5 - TR AT AAZ BT RS > F- A Lo ks
WREITHES IR B A AR A2 R 2 o

AT Y R R-BI A L SX5m e Tk (raster) 0 T ik R L R 2o )
T oAEA 0 F R AS 1B e sR E(resistance value) 0 k £ T H ¥t s B 4

AP EEARR o [ E ] 7 5 5 B RE L (expertopinion) £ > £ maE

>

BREEF R *PAATHZ BT LRSI PR BRI T TR LN R
FRE A s R B B PR ERAR R o Y B RE B Y 5 & 284 least-cost modeling
g A FrergR * (Zeller, McGarigal, & Whiteley, 2012) o 4ond " 44 i 4F (i LA
BYAIEREARR | N BHIERT 3 IRE FE LT 200 @ 2RSS LR
2R F 4 10,000 0 7 F i JIF o bldeia X 0 PlG S 99,999 sk ) o

Il s E e ] 4 5-99,990 0 JtApftliciE et b 2 R 0 g Lo
BREEE BLRAZRE 7 B 0FRT > # least-cost modeling e % T2 €3 & 5 <
e 55 (Rayfield, Fortin, & Fall, 2010) o & 4 3= J % 53| e z8 E 4o R 4 o
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T RMESRSEN  BEHUKEUEE - R - XERE - BHEEM - BEE - oF - B Wk FEH
TEE - AKERE - A BRI NG  RECEEER  BR(EESm) - HE/EE(EESm)

— 10 EESGHEER - ZISR(IRAERE)" - SEMEES b - EEAN T - AR (RIEE)
mﬁ%ﬂﬁﬁmﬂ BRI ERIEEE) - ERTERE M (AL - FEE - BEESE) - hIENS - B
(BFE 5-10m) ~ EHEE (B E5-10m)

20 JRE* - AOFEE - ER(EE >20 m) - HRE(EF10-20m) i
* FEEE B (S
il ~ TR

40 H AR - HRE(EE>20m) T
o EHIE, -
80 S (T E>20m) BEZCEMZEE -

FEETHAS -

200 EfERRNE - TRIREGTRERY)  BUTHHES  BEREEE" - MrKsEKFmens - E
SENEE - MBS S e

—— 10000 FET - B85 - e R vt - B - R/ /S A0KIEESE - MRS - AR

] 4\&’% D R 5\_3,_—_1 f}v’flj’}} KT PR (B

e R b B

i 2010-2015 & 8 7 = (AT g F B P A RpHE N F A o FA KRS R

EREANEN B~ B R IE 1IEHEAATH Kby 367 BR e LB
G AR TR > T E e B E & ke R ks (R
5) -
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B 557 4 IR s 5k

A5 7 AT
4.1.Least-cost modeling

PRHE GRS RS R IR R RN T 08 B R
(400M ; 439520 5 ¢ 30§ 2 Flie 7 2 B AR R e B Hch})(55, 2015) ¢
Least-cost modeling(LCM) & ! = i 2k annual home range (patch) - i&# patch

,T-‘f»{i‘#ﬁ‘éé\ Pt ko Z R E g (B T EHERE R iﬁﬂ?ﬁ’kiﬁ‘iﬁﬁ‘é#‘&
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FehEde e F]) o 7 4 patch 22 2 BRI gt £ 40 0 7 AR R - B 3 R (patch
cluster) o @ 687 % = =t LCM & 47 » A BT 354 & FE4E 5 800m 2 gk & &
i £ FEAIR A 0 TR R B A & pEAE 5 400m R8T <0 patch/patch
cluster & & » 35 1 wmut patch/patch cluster 5 Apigi % > £ 7 H 2 Y & 5 s it B
L I g - S
4.2 ¥ i§ ¥ & ~ F7(Habitat suitability analysis)

VIRGATE B FEE L RAH AL ERPN S BREROERS R
A F7E * Maxent 3.3.7 5= > A # FR R Vi L2 BE A TR A% % (comma separated
values) » T3 F]+ 3 * WorldClim 2 % 919 B f iz %#ic > $BnE £ & 5
1950-2000 - % % #cfz47 & 5 30 arc-secod(.) 1km) » & * ArcGIS 9.3 #2 $i& % & 12
7% ASCII {8 » g2 % k2 » 0502 4 - Maxent A2.5% Fe 1738 2 2" e el b
A P RS AN IRBE T E T RGN F - R BT - iF F (run) s T TR
B & (coverage threshold)zk =_% 0.00001 ; = i~ =X # + *Y(iteration limitation) = 500

= ;5 B~ #F F B = (max number of background points) = 10000 ; #t & 1} 3 enF

FEAF - PR 53 P 10000 B 2 o ﬁi%l 7 7]:% & logistic output ;
Hv & 2F 2 P %R IR K E(Negga 2007) - -5 & 8 52 ASCI #5% edg s 3
¥FRE -

4.3 R 7-4 e Hiepigd B 2 £ £ 4 (Network analysis: patches as
connectivity provider)

gt e f 2 RAFTEZ SR N R A B> AP H 2
patch/patch cluster & ## p 2. - 324 3 4% ¢ (occurrence probability) o & {& #-%
patch/patch cluster =g id 2 (4 800m LCM 5 & &_F 4p:dt) ~ T3R8 & @
> T RRAE R AT T E L SRS R E R s S ARE A T R D
TR M (HEYg E:m?‘)*k) At A iE * Integral Index of Connectivity (11C)
iF % Bt R 4p R (Pascual-Hortal & Saura, 2008) » H g4 30w B & 7 g &
e NRPF)LFRHTRLEHTES AT w53 FRaasphes F i
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CR S AL SR R-LE N S A S SN AR S S
fﬁ%@%ﬁ%éi&ﬁvmw%%‘ﬁ& o & B S BE/EBEE R G G - B dIC B

Hei
il

\m

AR A B R ) B R R R TR AR

mh—

M T Ao Rde s TR F R 23 % (OEC R metapopulation 2. 2 g
4.4 » 471 E G kg

& * Quantum GIS 2.12(QGIS Development Team, 2015):& {7 3= 72 7 fF ¥ 3 %
SRR R AT B A ) A2 R E R T % % MaxEnt i 7 i
TR A7 5 i * GRASS GIS 7.0(GRASS Development Team, 2015) 2. r.cost & 7
A2 & i& {7 Least-cost modeling ; ¢ * Conefor 2.6 (Saura & Torné, 2009):& {7 4 g% &

170 B st ahe e 2 [IC/IC #&iE -

SmAR T B PR A
+ 34 H R LA
i
B EE S
KA & HE B A S
W3 2 FRER{E 344 % 4-patch/patch
&8k cluster§ = “F35 31
# ) JE #:400m | Least-cost modeling BT d M 5
Annual home range Conefor
(patch/patch cluster) M
# §) 3£ 3800m °|Least-cost modeling % patch/patch
&patch/patch cluster cluster#f 3t B 4
AEHBRIEAEE AR B E X
Hein ZARRE & %44 (dIIC)

B 6~ U HHERFACH A L A

18



(Z) A5 pegkEg @ G
1 REAER
Bk B 2012 & B 451 2015 5 b B4 e o SRR A AT

HEA R -

2. DNA 35~

sa e E e B R A % Master PureTM DNA Purification Kit (EPICENTRE)
P~ DNA o 5P o L dbif 75 30 i enie ko = S -k (distilled water) i jiF =
i %ﬂﬁér‘;miﬁﬁf@ 7 DNA % B~ > & {8 #32% 7 DNA A& #%3 3% 60ul (1 IX TE
buffer (10Mm tris,ImM EDTA, pH 8.0)® - & %3 3+-20C/k$a % * o

3. MiFkh A FIRHH 2 L3

A * 5B e R A& %1 (microsatellite loci) 4 47 & 3+ ¥ s e pid % 3
i @ %45 > 4 % 3 Pb168 - Pb214 « Pb284 ~ Pb293 ~ Ph327(Mi s & » & & F#L) -
* BacEs: A F A B & F ¥ 3513 (forward or revers primer) e 57:8 5§ k& 4 H|
o

Fip o s e AE e s E e DNA 5 i (template) > 1 # R & frid 4f 5 &
(Polymerase Chain Reaction, PCR)i& {7 & ficfer & A F1 & o DNA 7 B9 3
(amplify)°PCR ¥ J 4= 2884 5 Sul> ¢ Z 1ul DNA #& 4 »0.25 units Go Taq ® Flexi
DNA polymeras (Promega) ~ 2-2.5 mM MgCI2 (Promega) ~ 0.1-0.15 mM dNTP
(Amersham, GE) ~ 1.0ul 5X Colorless Go Taq® Flexi Buffer (pH 8.5, Promega) -
0.1pM = ¥ fo& % 513 - PCR & fa% i A2 5 95°C 5 A 4B ehdzdn b Fr i - 5%
EAFMTHI30 BHEE:BCI0H~ 2 wslF PpREFEERFL 302 72
C30F) > B AT2CHEF 10 st £ F i o

PCR # 4~ 1* ABI 3730xL genetic analyzer (Applied Biosystems)* m 3 i& {7
TN e TR S T ok GeneMarker version 2.4 it 48 (Softgenetics®) 2 3 & B

BAEE A TR A F Y] o

4. i G A T
BE G B cFE A TR ek F19) 18 0 12 GenAlEX 6.5 ## (Peakall and

Smouse 2012)3* 5 # & gt A FIHR B 5 & & (BLF )03 5 £ & (observed
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heterozygosity, Ho) {4 % (2 % & & (expected heterozygosity, He) ) - 2 Genepop
# %8 (Raymond and Rousset 1995) % 4 B 2 & F] &k 2 FF §_7 % 3es 8 T 47
(Hardy-Weinberg equilibrium, HWE) » & & #2;% e %8k €% Dememorization
number:10000; Number of batches:10000; Iteration per batch:10000 -

d 3t oa iy A Fl(null allele) iz & § B2 510 § % HE B s 1ok
% > Tyt 12 Micro-Checker version 2.2 #: 48 (Van Oosterhout et al. 2004) 4 ip| & »< 4
% 2 #1472 (null allele frequency) » &3 T F & FIA 5 @ cftin A7) Bl € $H2
A FAl @ * grid ¢ Brookfield (1996) s /2 i (7 e » I A4 {8 ek F]A| 0
GenAlEx 6.5 fic#8:E 78 B 4 (2 B & 47 % & 3 % 8 & $7(Analysis of Molecular
Variance, AMOVA) © 7eif @ g4 s 1“2 5 - 12 LE LSS A EET g B AL 4
#c Fst (Meirmans and Hedrick 2011) i & & “ f8 B o & F R 4 470] 2 ¥tk 2 2
FREBRRail &2 MR BHEN - BRE A REF - SHEF L V2R EF ZFE
AR M 3R 4 5 12 GenAlEX 6.5 st 48 ¥ e Mantel test #-28 717 iz & 4 6953 7 For

813 TR REHE AR B e e

() 44
TR L LS TSt Y UL IR T RE R R IO PNy N

FBGFEE LT R G AWEG R B FE O - AP AR
F1] o d i%"%‘fﬁ‘f%&‘;‘lg—s Eﬂii——':"'fé&‘ T AL EREF LB R é'g‘?ﬁ”ﬁ

¢ g s R g )

o

*
T

BHEY Bk - BEPETRALE G LE @
A5 H G ¢ B URATE e~ Mk P P e B S s PR AHE T A R
ool LyRRH v o g ~-20C k4 A0k o Bep B E RPN A
FERGPAFIAAE AT ARATRERRE (A RERTAT T8

FAZ 2% o FPHE iy}iiia'lgiﬁ&f# o
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% 1-2015 & & o B ) F B

By ) RS -1 i B Hp R

Fr Bk LEAEFREFTHFT R 17-127
oA MR B

AR Wiy LEAESEEETHFLT F 17-127
AR BF

S B f ¢ aE 2 AEXEAEFERTFAL 17%-12 7

F0 e SHE G 2 A
351 B 7k LEXEAREFTHTL F 17-127

b g

21



(=) SR AR A T I
1. AREEFETEAIBEEYL S
2015 # X 55 BRI LAE N AR E I8 BELD 2653 B E 0 @7 22,502

e

S YO BEAT B LICURME - AT 2483 B0 0 ¢ 4 2eak 1850 ¢

=X wpid 351 Bt 0 234 273 £ PHL 169 BL L oo

dEET A Bd AIRBAELARS A FROL L T xS Y o
WAHEA T IR ERARFRE L I MG E TR F TR YEE s AN

SEZAR N SN IRV T B B g /F‘Hﬁ"’?a °

o BT EE
201547478k
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2. - AR L AL

2015% £ 31704 i e 4 (b ) > B P 55X AR G A o W AR SN A
£ 5445 ET 51 Facebooki B 4R (455 ) A EX B A B R TAL E 2
A AR(135)2 4 A M AR (v F A Ao R AU AR 0 120) W FPER B¢ 467
P1E) c T R AR F R e AeRE T 0 B A AP ——
BHEA F e Bl 5 i R B OT6000 € T 4 S BT R s R o

AR R R BRI (DF R R S E T 0 27 BT
BOREARE AR N D2 L R F RN BN ER P 2R B RF Ak B
Lgp VB E LY B4 4 ¥ A B EERE FEL S SE L )
B 1 me e R N SE KR R - () 117 B LR
$C 0 4 #E 88 25 pAtFEHT RSEPN MR T BRI Y o I srraAhs B
X THER SR SRS SIS T ATt L ST AR
N L T I PRGN Y LRI PR PR T
A2 rUR O SUSHDE SRR § -

3. mREAPREA LT AT B

& 2012 & 3] 2015 # 47 s A R (B18) > B A AT iR Z 4
1 BEED >l A A SHAT SRTAT PR CATHE TR 5P
SHBFR THRE EAM S B LR £35 858 BAH M B B ¢ 3T AT
ARRE EEELY B S eni a0 (300 ) 0 H =t 5§50 BA(183 ) pFI AR (179

z]}) Bt Eﬂp%’ﬁ"l’i,—%/fbt"%b;xl—%/}’ ’ﬁ 1A # 8o

- 9313k 2012-2015 & s F g o B 8 AEor 2012 #E a i AE R P A F A

B L~ Y AT B~ F b i e S 0 2013 & hipd S B Y
g A TR S FREIT P A R R e E R A R L

LRI N B R R N B g dTa 4 0 2014-2015 # 4F 3 AT O WOREHE ~
gL, BLErELY RGBS - Bug fF R LR Ao L B R enigat
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SRR AR AR FHEEANEE o el R PR F G § R
An g R AT TR R A R RIS 2T FE AL BE R S
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4, SR xR PB
%86 B ERIHREP > F 78 B REANE o AP RIIEANEREETF O
SEP ABARN(E e d BF rmiaagRE T LA F R L EHE L BFE T
86 Bk % £ £43,200 & ~ 25 fEi4F 8189 &= - B9 K F L enf i 2 pm
B4 (1523) ~ s i (1238) 22 4k (1043) » it 4 T 3 5 7% 4% 600m 4 # & 4
Mo T fE (% 4) o
B A RREE B4l BHRELY (R 02) EAHE I e 40 B> G k4R
IF AR 17 B o 5 X 58.5%(24/41) > F A RRE A SRR P A o F
SEHE A RS R R (S AT RO RS LE)
A S SR SO R A R S R L
AL EEIFAHPENRFIT R SAAFIEAGE L 0 MRS IRPE
© 7 5y i B iR % DI s EHE R B o s REHE T F BRI RE
B MM R T o AT A EEET TR o e e detkif v G A A o A

MEAFSFAINA L BF R AT A Y PR AKBERFRY

il

LAk F Rt e RREP A - L E B
O i o =L Lac,#‘gpmr,ﬂ&rgg @‘;Q.}ﬁ%g&@_x ]
Ao TS REs T oo (e B 2010 # Bl Ploa e~ B FHEE N B Y

EHRF AP B SHPE A RT R DRI B AR B 8 A

SUEANE R ERARE LS I BMGE 7 S SL T S REN & PREFFE
BIE Fd] o WL s DRI TR B Bt SRR BOEE .

B EG e 36 BIREY 3 30 BB ST s pRE - Wit 7 -
EDHNI BREY T 1 BREA R SIEARE(E 3) o d )T i pE s
TR B HRAVRER Y AR L ER AL e TR S T A
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# 2+2015 & 3-10 " s pPE T PIEEA A R %

2015 & 3-10 *

¢ gl iz o ‘an 2 3 . .

e EhaE 1) BT REE LA A h M & % L AL
e N AR T et Aot 0 0
SAtH P EE 4 T 2L oS 1 1
L BRI ] 1 1
e d HHE SR W 1 1
et AP E ke oAl R 1 1
ST WE R At 0 1
ST ST 2@ F o 4 [l froa (7 & 1 1
ArA 2B F IR B i) 1 1
FrA I EEER A S 1 1
Frad o L¢ BB BEREETFL R 1 1
i H A Ep- 2388 AREERTAELE 1 1
A T el o XL 0 1
FFAP LY Lo B4 BRBEERTAL R 0 1
FrA ¢ e ll 1RER AL EERT e 1 1
FOEH O o E L e A 0 1
PES R AREETHELZ 0 1
PR 7R 2 AEREETAL R 0 1

b5 R R FEFF KB BEREFETFT R 0 1
e TNRS 1 1
o® B FTAAER R L TNRS 0 1
¥ W ATAET K 16 TNRS 0 1
¥ W FTAET N LT TNRS 1 1
¥ W FTAET K 18 TNRS 0 1
o ® B RTAEE K 22 o' ERER 0 1
o B RTAEE K 2-3 TNRS 1 1
o¥ P ATAEE K 25 B ETFAL R 0 1
o B ATALE B 26-2 TNRS 0 1
o® B RTAEE K 3 TNRS 1 1
o P FTALE B 32-2 MusicFrog 0 1
o P W ATkl 3A TNRS 0 1
S I -2 MusicFrog 1 1
R S MusicFrog 0 1
e AR e v tRER 0 1
o d #e o foiEr MusicFrog 1 1
ov t“]‘a’K4A "‘F{Kié—iﬁi 0 1

27



#.2~2015 # 3-10 ? srHRE E PR A 2 % (H)

2015 & 3-10 *

e BL3E A R REBE LA A A MR & % L AL
s ¢ IRBA LT PRiie do 0 1
sP A PIMBEH FH I 1 1

e RS VARSI ST R 0 1
R ~E L2 [ BE 0 1
FivEr AL 4 Mz & 0 1
EVARE SR SR R 0 1
Fravh o L RFARE F o == 0 1
Fratd O MAEp RS [ 5 o R 0 1
T N £ AEERTAT R 0 1
FrAaE R MR BEREFETFT R 0 1
A kT MRS oA P 0 1
ATAT AEHER2EFTET AREETFALZ 0 1
AR s = oy BEERTFT R 0 1
VAR M- =i L) A X 0 1
AV REFAE AREETAL R 0 1

B A EG A FTAD SRR RF g E b 0 1
Frp o MM XY <G8 0 1
PR XL AL E bR 0 1
FeET OFr= 7 oA E 0 1
FP T Rz i 2 0 1
R AZREAF itk g 0 1
3§51 B B ki 10A AL 0 1
§51 2% R+ 1B AL 0 1
FEFIT O FCBEEF AR L ER 51 KA 0 1
FeFP o p- 9 A 0 1
FeHET O Fv= 8 FF S LGk 0 1
§,iv 2% Ew 4B SRR LI L 0 1
§,1 8§ 27B EAALN 0 1
{51 % 4 36A AN 0 1
3§ B 35 42A 55 € 0 1
EPALE (O -k R - ] AR =SS 5 0 1
F50CBR JEALE S B s ARE SR E 0 1
50 ?i& %P 0 0
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#.2~2015 # 3-10 ? srHRE E PR A 2 % (H)

2015 & 3-10 *

S — AN S RN # & EIE FBHE sRE
ERIC IR PN M3 = 0 1
BEA g v BARITLF ¢ 1 0
BA R ARt F 1l BAKI L H ¢ 0 1
dFA E BdBL X Bl B 06 BRI E & ¢ 1 0
L BAR <t 0 BART LT 6 0 !
BB S B 07 BTG5 ¢ 1 1
BAR: CEELAP BARI L H § 0 0
RS A ERB ARG A6 ° °
&i% Fe-kik BRARITEF ¢ 0 0
¥ ) b At BRRERETALE 0 1
PSR AREETELE 0 0
migF- £33 8 FF ¥ 42 FeFl & LA R 0 1
K] Fee oy 17 FeF & LAR R 0 1
L T = FeF S LR R 0 1
BED T FE2 P B L AR R 0 1
K] PR R BEREFETFT R 0 1
WES 7 B FEFETFT R 0 1
Fran Pl REF MR ERT A 0 !

*red 14 2015 3-10 7 B #F 00 5 £ R
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AFH100m

[1] 25 5 10

Kilometers
BlO~ s Lk iy 5 2 §BEL EA T [F

ARk AR Y AR 84 & WL Rl vt Wand w1t BT
WRRA B Rt B I A s R NIRRT AL L AR
DI R SRE AT gt A AR 2 4 B A R R
5 % RS A (expertopinion) » B2 i < IR F i & AR B B B AT sO RS hfE
RER 19 f HFik- i FERshE Y A T (bl TR F RS

2B A fE Y Al eni * ) 0 B it FE e R i (Beier, Majka, &
Spencer, 2008) - # AP 3T G F R A AT E TR A AT E DR E > B REA R
Fl w2 pegkimid ¥ € ¢ 19 least-cost modeling % % i i~ ~ 3FH Mg F Lo

Bgow ko (e PAEF By b r {54 8% - #4 &~ annual home
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range %* ik iE3ti% 8 4 ) (Stevenson-Holt, Watts, Bellamy, Nevin, & Ramsey,
2014) o 4ot iy B BT A 52 oo HF Ay lE L F A N ,)%;}nﬁ_ , _uﬁf%;;g_%»};

<

Vi X P~ ZEeaih fARp e e gL ~ & 17 (Stevenson-Holt et al., 2014) o F]pt s i
BRI AT AT E LD BFE RS ERAATTE LG T
oo MEERLA S AT T2 R £ R MR R L7 A BIERE A 7T R
aF-RER Mo

AP EY B3 & Lo e Rz Banp RFBEF L0 F A%~ 45
B g R AR R BlAe R A R M EARNE B R BEAE R AT o ot R L

LEREBANE I BT AEER (L RBAMTE AT TN IR ) B A RE

pa

B R
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‘.;.

FOH N ARAE R AR L FRSE R ARAHE L A MR iR ARE X

12 Fa0b 47 o F R se e 2 R B § T A (2 PRI ¢ BIAHE -
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TR ANBE R R E S8 0 2011 £ ct F 4 59.8%(67 /112) » 2012 # R fk
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# {k 53.88%0(382/709) - F it S B ATV XA EEE D LB RS
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2. PCR &7 %

4412012 # HDNAFR A7 » B2 R RPRE 17 B BFHFE A
Tl & DNA P BB e A7 24 o5 BakiEE AFIAEY - R 2 BAFAE
(Pb214 v Pb327)% # 5 B4 = # = £ ek F| 2| )3 » ¥ ¢b 3 B & F) & (Pb168
Pb284 ~ Pb293) 1 # 4% & #cify > (£ 10) o Flgb » 10T chirg chil @A 45 0 % 8
#%PMM&?MWEﬁ%%ﬂ&$ﬁﬁm7%%ﬁﬁ$’9%é%%?lZ%\
PFT 138 s 5P P68 g Rk T HREL 22 B4 A (% 10) o

3. ATIEFHMEELETE
B A FIECP S 50 A F) A Pb214 $His A FlHcp B chi AT 850 00
Bt o ¢ chd B AL F& Pb327 $Hig A FlHc P B § 3 AT 00 B 0 Bois
# B L 4 (2 1) o B IREERFE GBS A FUR S % A Fld(numbers of
alleles) » § »ce¥tin & Fli(effective allele number) » 12 % $5 4 e is & Flic
(private alleles number) & % 7>t % 11 -
BLR{eip ) B % & & (observed and expected heterozygosities) e3% > » #* Fl £ £ 4%
SRR AR TR PO214 ¢ 4 BE thapes iR T e ATAL s g5 1L R R 4 Ph327
T F s R T gR(E 11) o

4. Null allele # 5

dO0F 5 R A TR LA IR T e Bl SR RIR T i A B0
BASE XY R ERE o kBT A TR P214 fer EEP F LG RN G
null allele » & A F] A& Pb327 &t B2 374 ere 244 1 % null allele « F]0 » 4+
%3 null allele % fe% % > 2 Brookfield = i & Ph327 ek #1416 » 25 &
Bk FA L @A A
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5. BB

PBEA aE R A 1 dpdc For 420 0.-0.1962 2. [FF > M3t B R BT 0 ATH D D
EFAA BB GEER Y R FAR PR B IR ET, EFLE S
WOREHTREANEFLR(A12) 2 F SR L17 %8 A7 5 63%HsF+ HE %
AASBAER 0 5 24%p ST B 0§ 13% k A P EE T (L 13) - aid BEEdEe s 0
rerfp M oA R R REER il B 4 AR R (Fe) & 3 SLEESER 5 A ¥ dp B 1L
(R2=0.7056, p=0.0082) (] 18) -

#.8+2012 % 2015 # -8 L Bk chna P pRE S R AR

Few [ R 2012 2013 2014 2015

A 10

R 25 24 27 25
¥4 [F) B 21 7 29

ne 25 29 26

351 B 25 25 26 25
2 R 25 14

& 24
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5 g‘_h HR () ;}i(i;) ST 2L B Fe ) B S AL Z 5
o 25.01521 121.55734

Frpe B 25.16793 121.41680  22.07

FeE 24.93981 121.30113  27.18 27.84

av 24.20790 120.59845 13200  134.79 107.88

51 23.90696 12052829 16110  166.17 138.68 34.09

2 Rk 23.72076 12026802  194.08  198.15 170.95 63.58 33.60

B R F 23.90722 120.69222  150.85  157.77 129.98 34.64 16.69 47.91

% 10~ 2012 & 117 & prrefifsd 5 & cpciE A AL F1 &k PCR #3# & 7 & 7512

&3 P 1A
MeiEh 2K TR FrA# (n=24) AL il o R Z HEL(N=24) A = 4k A (%)
(n=21) (n=24) (n=24)
Pb168 2 5 1 2 13 23 (19.7%)
Pb214 13 15 11 17 24 80 (68.4%)
Pb284 5 1 13 19 (16.2%)
Pb293 7 12 3 2 22 46 (39.3%)
Pb327 12 13 11 17 22 75 (64.1%)
5 1 A Tk g = 7 etk &k 0 3 0 0 10

Pb214 ¢ Pb327 = 7 ek ~ #ic 12 13 6 14 22
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F 011~ EREEREFE e A TR 2 1B A Fep (Na) ~ 5 »cd i A Flic(Ne) ~ #5 # 3 A Flic(Pa) ~ £ 5% & A& L% & (observed
heterozygosity, Ho){= £ & & & #p ¥ & (Unbiased, expected heterozygosities) # Z_F i &trs § T ff7H# ip| % 5 1@ (Hardy-Weinberg equilibrium
P-value, HWE)

A FE Pb214 AT Pb327
2. #4A#HK Na Ne Pa Ho He Phwe Na Ne Pa Ho He Phwe
FrAL A 12 9.000 5.878 3 0.750 0.866 0.1746 9.000 5.647 6 0.417 0.859 0.0001**
F W 13 7.000 3.885 2 0.538 0.772 0.0114* 7.000 4.507 3 0231 0809 <0.0001*
L@ 6 4,000 1.714 0.500 0.455 1.0000 4,000 3.130 1 0.667 0.742 1.0000
351 24 14 9.000 6.031 0.857 0.865 0.4353 6.000 2.227 0.357 0.571 0.0344*
Z HRER 22 5.000 2.338 0.545 0.586 0.0485* 3.000 2.166 3 0.364 0.551 0.1543

# +* * HWE: P<0.05*,P<0.01**,P<0.0001***

# 12~ 575 B chpairwise Fst £ % £ Z R F R 0 i F P &

Site Frat ¥ 7 L AR Z kR
354 B 0.0001*  0.0001*  0.0001*  0.0001*
s 01102 0.0066 0.0016  0.0003*
4d s 0.1563 0.0626 0.3864 0.2895
$ug 01954 0.1313 0.0000 0.3965
2 gt 0.1962 0.1408 0.0074 0.0000
Bir: A9 2Tz 495 Ferig o L2 4755 PE(P Eamt B 5 9999 S #5|w £ 44 B > B %K% o=0.05/10 = 0.0005) °

R ZE BB N A For BAF By 0o
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21351 F AL T BRI RS

ES df SS MS Est. Var. %
=R 4 15.286 3.822 0.110 13%
[ -0 62 60.363 0.974 0.211 24%
X AN 67 37.000 0.552 0.552 63%

Total 133 112.649 0.873 100%
0.250 -
y=0.001x-0.0101
E oz0 R2=0.7056
% 0.150 -
)
£ 0100 -
Ir
e
i
0.050 -
0.000 * : : : .
50 100 150 200 250
2 EE ey TREEEE(Km)

B 18 ~ #73 % & R 4 A& F13] e pairwise Fst % 3+ I EE3E c4p B 4 45
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