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Abstract

In order to find out the distributions and the basic biology of Polypedates
megacephalus, this study used conservation volunteers to carry out nationwide
surveys in 2013. We targeted at Waziwei of Bali and Taichung Metropolitan Park,
which are both in the plain surroundings, as well as Bealong Temple of Yingge in
forestry environment, to do surveys and document their numbers, habitat usage, and
the other sympatric anuran species. The results of surveys show that Polypedates
megacephalus has been distributed over Taipei City, New Taipei City, Taoyuan
County, MiaoLi County (which is added to the list in 2013), Taichung City, Zhanghua
County, Yunlin County, and Pingtung County. Compare the grid systems of 2012 and

2013, we found that Polypedates megacephalus is still spreading.

The results of surveys showed that the breeding seasons of Polypedates
megacephalus in the north start in March and continue till October, while the southern
populations breed from March to September. Compare the percentage of Polypedates
megacephalus and all the frogs species in 2012 and 2013, the alien species at
Waziwei dropped from 69% (785/1132) to 29%(483/1665); at Taichung Metropolitan
Park, it dropped from 53.6% (303/565) to 40.6% (415/1021); at Bealong Temple, it
ascended from 14.9% (107/715) of 2012 to 15.9% (123/775)of 2013, but it’s still
lower than 27.5% (149/541) of 2011. In Bali, Taichung Metropolitan Park, and
Bealong Temple, Polypedates megacephalus mainly inhabits in trees and still waters.
Polypedates megacephalus fed mostly on Order Blattodea, Order Coleoptera, and
Order Stylommatophora, and they were spotted preying on Microhyla fissipes, the
baby frogs of its own kind, Gekko hokouensis, and Japalura swinhonis. We suggest
the ecosystems they invade might be affected. In order to control the population of

Polypedates megacephalus, we kept training volunteers in 2013 to remove



Polypedates megacephalus at Waziwei (Bali), Bealong Temple (Yingge), Taichung
Metropolitan Park, and Tianwei (Zhanghua). The amount of participants was over
1100, who removed a total of 1184 Polypedates megacephalus. It means the effect of
education was achieved. We suggest that we should keep using volunteers to do
controlling and monitoring to reduce its population and avoid further spreading. And
the study about the impact of Polypedates megacephalus on native ecosystem and

other species should be continued to conserve the biodiversity of Taiwan.

Keywords: Polypedates megacephalus, distribution, habitat usage, diet, control,

monitor
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HEE AR I REENET cChol A (2012)F e § = & 0 AP S H 2

=
a
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H
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"% 7 {r"'jf—f)’é.lfﬁ”% ,fr'xlé“_f‘rﬁ'g;g ~ 'Q@J';f%f;f. SEZAR EETE ‘b % ﬁ';;ﬂ.—"’— Fl Ex I“}A;\

WAL T EE St E o D RS Y 7 R RARR - IR

’

 (frequency of occurrence ; FO) (Hyslop 1980 ; Kovacs et al. 2007 ; Silva et al. 2009)
Ap ¥+ & & | (relative importance ; RI) (Hyslop 1980 ; Quiroga et al. 2009) & |+ % &
(food nich breadth ; H") ( Krebs 1999) 2 2 & 4 & 4 & (nich overlap ; Ojk) ( Krebs

1999 ; Silvaet al. 2009 ; Wu et al. 2005) % » & ‘& % ALEF * 3t 4E8F a0 471 o

# % i (stomach flushing)fe25 5 f23 20 g & & * *Tbsg % 5 7 F D
R ARERRIE-E AL BE i o SRS EE T S A LR b
FIF o I MRARGRF RN Y P E R % 0 18§ 4 $7(Dodd 2010 ;
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P YE A R P TR R 2 Y P T R A e 7 R
¥_» % }4p% & 2 (Choi and Beard 2012 ; Quiroga et al. 2009 ; Rodrigues et al.
2004 ; Silvaetal. 2009) ; H 44 8L 3t & AR PR B o ¥ E b RS ¢

Brprgle hdkor fdo 2 SAEE Y FF R RIECEA Bl o kT E

B

YRR G BURAREY T 7 4 RS 5 o

(T) %~ mpbigy 32

bR ERIP DAL I HREER A AR P - R BT E A
BRI ECR S SPR L Tl e G ’%?:%%“,f & f 5% 3F % = 4 (Davis 2009) -
Flgboh kor B F IR S L 3F 5 R B uE P oede Poorter et al.(2005)
BRSO BRSO T UEY A B SR {oRE > LS B
RETA v LA i BEEFETED 38 R F % ~ 41 - Wittenberg and
Cock (2005) ~ Fowler (2007)» #& d14p fe PR 4 2 3o i b RAEIEE 431 » 3] 5~
ZfEF S BRE ARG R g IS 5.

FLBRFE 5 o RGPS - ey 322 34 2 317 - McNeely et al.(2001)
Carlton and Ruiz(2005)4p 1 #F & *F R f » R »aeh™ 2 jﬁl{‘f* LAl b kAo
BIE 5 3% 5 RIS 7 SR o R fdens ] x g Bt e B4 5 235w
7.0 %5 2 ¥ (Convention on the Conservation of European Wildlife and Natural
Habitats) + #7id-2 soge i ¢ k48 K v% (European Strategy on Invasive Alien Species)
CHEFME EEREES RS PRGN E ke B H B R R
HR O~ QIR E Lbiﬂﬁm@ > o B A entt k4 F % (Invasive Alien
Species Act)» H#-3 » ket KRG » g FHOoF L 0 0 PEEERF P
PR R D FERHEr o

B ooh KA IR TR dnad 2 R ,I»me:,\ F2FFE PR ey 2

R LR o RO -y e A LR RS ERE i L S # % (Davis
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2009) » bil4ei® i chps i B 2 3 e s (Commonwealth Scientific and Industrial
Research Organization CSIRO)** & 5 & » ik h *& chd= BRI B vl' & =k (sentinel sites) >
T ERIATE GO R A FE N AT f0h ko 2aha F ik (Cactoblastis
cactorum)sns # pF > & 2% % vl 2hiE 7 R (Westbrooks et al. 2006) o &1 jp] 3 ¢
Kb Bis o RERANBE » BEBLH ﬂf go-ik & fig(Davis 2009) - & f @
I e b ¥ 34 1 3-(Belgrade Airport) s % 1990 & 2 I A3t £ M eh % 5F 42 4. (Corn
root warm) » > B2 X AR~ EpET ORI D] R FIEE B F R G AEFH ",f ’
BELIARA: EHIE A JIE A T RBEHNEL T LA AE RS
BNER R E

FMFEE 5 o KA N NI ohiE 2 R E T B AT R R

P4l 3R S FAcid B - Wittenberg and Cock (2005)#% o » &4 chk 304 = 2
oA e & fE $ 3@ e (mechanical control) o B4t b s KL S 5 Y B i
(chemical control) » &|4e# £ &) & 5 2 4 3741 (biological control) ; #£3+ ¢ 32 (habitat
management- Wittenberg and Cock (2005) fr = 4 i — & b kfgi& » iz By £

FIF R EHEPFI AR ¥ Rﬁﬁ-ai‘%“f”rp ~EIEEY o
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LR AR A R EA T RREBIEY AT IRRA LA 1A
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1 AREETZIEMEY A
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B 2 BRI EEAAMG S SRAR I FERBR DA SRy

A3 B2 (visual encounter method. VEM) ¥ 5 4% 3 v = 2+ #ic;2 (audio strip transects.

AST)(F kX% 1996)5 tppfe e s fd g M2 T E TR L7 o

EIBBRIBABERTHE BIFRETRBAT AR Fd 3 RETHY

FHFIRF L2 W3R 5 TR ARE R kA P2 R BRI

GEIEN T ABRERTFIINABRERAE- BB AR

2. — AN WP A ARA

S4F 0 3 T REE AR ()R AL S R

— A RE R kRS R 0

7 4 (http://www.froghome.org/) 4c » € R {5 » 305 il 48 & SLw R = B ~ 4

A  QFFERTRERL > TR HEFREIF - QEEBLI A
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# 5~ 2013 # prie il 4F k&

BE. MARpH WD W IRH R AR S FERA)
1 03/06 ;i &k P~ F Facebook 3
2 03/31 4 ¢ R oA 4
3 04/14 ;1 %4 TR AR Facebook 3
4 04/19  +*FI5k <3 R Facebook 7
5 05/02 ¥ HFE: TR fJ ‘ Facebook 7
6 05/04 ¥+ FRk i B Facebook A
7 05/06 ¥ F &% EBERRD €4 Facebook 7
8 05/06  F“@Fl5k A+k2 138 5L Facebook 7
9 05/06  F“@Fl5k ¥ FR R AR Facebook 7
10 05/07  #TA 7 P Facebook £y
11 05/19 A7+ ® B F) % 48 #
12 05/25 #i%  MER A % 4 }
13 05/31  #ii % 2 % }
14 06/04 F o 175 Frig 9.2K Facebook &
15 06/07  Fra RN R Facebook 7
16 06/23 ¥ T B g P (iT) Facebook 7
17 06/28 ¥ F 6 1 #R4E 2 = g2 500 5L iz 48 7
18 07/15 ‘[ AR Facebook 7
19 07/23 ;-8 AS BB 4 4
20 07/25 ;i &k vk PR BT % 48 7
21 07/28  #t## fri L Facebook y
22 07/31  #t+# L § Facebook #
23 08/01  #zw 4 20 ¢ T & F % 4 H
24 08/13 ;i K&k 75 7R g Facebook 7
25 08/31  F;itEr A~ i'~ L Foran 4
26 09/18  +*FIAk £ R % 48 7
27 09/30 AT ZZHRZFIE % 48 #
28 11/11 350 &k EN Tﬁ-l‘?‘ ek Facebook 7
29 1121 w & & I AN Facebook 7
30 12/08 ;1 Bk e hiE A % Facebook 7
31 12/10  A7#t 7 “F BN PR Facebook 7
32 1211 pEIRE s SRS D % 4 }
33 12/11  Fr4 AT R ] g0 % 48 7
34 1211 #vp < ) i 4 3
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22012 822013 8% FAAA XIS BAFY o 10 BA FAH
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BF AT o A R A T L B 2012 & ¢144.8% 0 F] 2013 & + 4 %
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i
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3 62013 EsratE L B R L s Tl i) o

2012 & = £k 5

2013 # 373 =

i; SR R T S i
RS RIS
vk 48 41 10 3 75.9
B e 9 3 64.3
feHR 9 2 64.3
R 15 11 12 7 66.7
T 5 55.6
ER 0 53.8
v 25 15 55.9
B 48 27 59 22 45.8
iz 0 0 9 4 44.4
EL 9 4 0 0 44.4
< B 9 5 13 4 40.9
AL T B 35 26 39 2 37.8
AR RN 9 6 13 2 36.4
~ AR 9 6 8 0 35.3
A 9 3 0 0 33.3
Rk 0 0 21 7 33.3
v 9 4 6 1 26.7
R 9 3 4 0 23.1
wB(Fed) 0 0 9 2 22.2
Bk 9 2 4 1 23.1
Em 9 1 3 1 16.7
ATEE 15 1 0 0 6.7
A 277 164 259 81 45.7
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# 7~2012 & 22 2013 & = & % siza e s o b 5 o

2012 e 5 (%)
2 Y TR v s
' 2012 & 2013 & 2012 & 2013 &

"k 48 20 41 417 85.4
= ok 8 6 7 75 87.5
A 9 7 7 77.8 77.8
L 9 5 6 62.5 75
FAL T B 35 18 26 51 74.3
FINE 15 7 11 46.7 73.3
N~ 9 4 6 44.4 66.7
E RN 9 6 6 66.7 66.7
<R 9 3 5 33.3 55.6
B 48 25 27 52.1 0.56
o (] A B) 4 4 44.4 44.4
5 1 4 11.1 44.4
s 1 3 11.1 33.3
¢ i 3 4 22.2 22.2
¥ 50 15 2 1 13.3 6.7
@ 250 112 158 44.8 63.2
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% 8 BEor 2012 & ¥7 2013 & & ybfE ek 4 KB A RAp o mSRHE 0
3 F 5B (>0.5) 0 & X HRE -~ P AAHE  FOUEREE A MR K(<0.1) o iR
2012 # 2 2013 & &yksg kG 5 > 2013 & safa s ~ Ek ~ ZPRHEA LG SR
2012 # 5 - BARIEAE R A & o priPd by S p 055 Hi4c 1 0.64 0 R A

0.87 #{4c 3 093 B7F o 42k suv priahd 5 % B AL 0 BB chiE g sE o

# 8+2012 &£ ¢7 2013 & = . kP LA b FE MRS o

2012 & 2013 &
ek
w3 (R) ®3F SE  #RlF SE 3 F(R) 3 F SE  iplF SE
oA A 0.45 055 01 087 0.08 0.56 0.64 0.03 093 0.02
A 0.45 051 0.07 0.7  0.05 0.59 0.67 0.04 085 0.03
2 Pt A 0.3 035 0.12 04  0.09 0.51 055 04 053 0.13
AN A 0.27 033 0.08 052 0.06 0.28 034 0.09 059 0.07
=R 0.23 038 011 047 0.12 0.21 029 011 039 0.06
v R RE 0.17 0.26  0.09 05 014 0.15 025 0.08 047 0.09
#i‘]*;'??% xR 0.15 021 012 064 011 0.18 023 0.08 065 0.07
B AL 0.09 016 0.12 08 014 0.08 015 012 057 0.3
P oA RHE 0.08 009 042 033 025 0.08 0.09 0.08 047 0.09
X BHE 0.08 01 007 034 021 0.07 009 011 031 0.07
A 0.04 0.09 007 0.38 0.1 0.03 005 0.18 035 0.22
(2)x #Firfa
A RN %?;iéﬁgaﬁﬁﬁ%&w@ﬁﬁﬁo
1. &3k
013 & EEFILIAA TP FldFkh ko as - 258

TOAEIEAT o Bl ¢ BIRHER 5 0 19T MR § = 60 31.4%(522/1665)

% % s A (29.0% - 483/1665) £ (| & 4£(20.1% » 334/1665)(% 9) ° it #ic £
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Lt WL B P T AR EE TR S IR R RKAE G E Y R
HHE ~ AR e A bR e e ¢ b Y75 3R 48 80.5%(1339/1665) 0 i 47 iF ko
TR o ¢ RAREE ] Ak B R S 25 7 RpEARE G & 0 R
LB TR T S o

W 2012 & 7 2013 # L bEFE 0T F sEEA B 0 B st 2012 & G
69%(785/1132)-2013 & R| T *# 1 29.0%; @ ¢ B4 P 2012 & 19%(97/1132)
2013 & = 3 31.4% - g S saiephhs Y FAPEER 1 DR BV RS %
TR R F iR v Fi- R 2012 & k&P L RawenE 2
M8 oA > 2013 & B A IR 4ERe S fAE IR g 2013 & g IR b i

o R Ak IR RSB S o

%9 REE2013ES ) ALIBEEE L -

' 1 2 3 4 5 6 8 9 10 11 12 &3
2 ik A 9 14 0 25 15 23 3 6 1 4 2 102
¢ R 19 35 17 109 213 29 9 7 16 54 14 522
R 3 8 1 11 123 8 7 34 19 34 12 334
£ Y it 3 5 2 o 3 o0 1 1 0 o0 17
pEELAHL 2 2 3 1 0 0 0O 2 0 1 1 @12
FAA% 3 4 0 15 8 15 19 13 6 0 1 84
ik 4 6 0 11 30 7 24 17 4 3 4 110
A o 1 o0 o0 0 0 0 0 o0 0 o0 1
s 9 18 2 44 101 59 53 48 62 62 25 483
3t 52 167 25 218 490 144 115 128 109 158 59 1665

2. WAy

2013 £ iy 217 11

THAE8 Y TRk AN G X FIR 13 Ak

oMBEIIBPRFIFALEFY A 2N

F A AuES Rl koS ik

SE78 48, & =0 611 31.5%(244/T75)(% 10) 5 # = % ik th 19.206(149/775) ; pa i s
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P ik 15.9%(123/775) o b 2012 # #7 2013 & & b 48 (b7 sEAEI & S0t B0
A R A kB F 0 B 5 et o s 2012 £ 5 14.9%(107/715) » 2013
# 1A 3 15.9%(123/775) 5 240 < A g Fab et bl e g A (R F LA
$£p 295%3% 31.5% ¢ Fikp 154%3 19.2%) - 4230 F < AT EF EH 5 12
T RS T B oo 2010 # ¥ o4k T S AE 0 e 2011 E 1 )
FEFM2012 8% wépt AdE2 855 2013 EAF R RFIF N S LA M

P FEARIT] s R R R

# 10~ ¥4y 2013 25 " AL FEHEE £ o

Sl i1 2 3 4 5 6 7 9 10 11 12 &3
2 P IA 0 0 8 2 0 0 3 4 1 0 0 18
vt 4 4 8 2 0 3 0 3 1 7 6 38
AN 0 1 8 16 13 0 1 0 1 0 0 40
£ ek g% 0 4 2 0 0 0 0 0 1 4 13 24

Eull FK# A 6 34 29 27 20 5 2 28 15 12 66 244

T AN At 0 0 1 0 0 3 1 1 0 0 0 6
E 0 1 0 0 0 2 6 0 0 0 0 9
i 0 5 22 16 21 18 58 5 1 3 0 149
AgiE < ER 2 1 6 13 6 5 7 8 12 4 4 68
£ A AHE 1 8 0 1 1 0 1 0 0 0 5 17
At 0 0 0 0 0 0 0 1 0 1 1 3
P~ 0 4 6 11 12 1 0 0 0 2 0 36
A AHE 0 0 43 29 20 12 1 8 2 7 1 123
B3 13 62 133 117 93 49 80 58 34 40 9% 775
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£ 7 RE D F 2013 # o A KR T Rk 0 el U rephd g b oo b
$ 3480 & = 60 40.6%(415/1021) » H = 5 ¢ RHHE(20.8% » 212/1021) ¢ | @ 3%
(18.1% » 185/1021)(% 11) > * Bt | A bben B FH M % 5 4 0 > Brprif
MEA o BT M ANE T N RF R E oA E b Sk g
AR 2013 #AT e P anF LAE] 50 R AFM2012 £ 2420 L
A EES 3 &St ke

W 2012 E ¥ 2013 & &R TR T MEAEA G S B o mrigbE 2012 E 5
53.69(303/565) + 2013 # BT *f 3 40.6% ; @ ¢ B P 2012 &
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2 1~4°P4mE2F 20135 B AFBEEE L
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Rersf (] Adk) 0 0.00 1 0.14 1 0.08
Fiadede (@2 HT) 0 0.00 4 0.56 4 0.32
total 522 100 711 100 1,233 100
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Invasive Population of Spot-legged Tree Frog
(Polypedates megacephalus) in Taiwan

Yi-Ju Yang, Wun-Bin Gong , Chien-Chin Chen

Department of Natural Resources and Environmental Studies, National Dong Hwa University, Taiwan,

R.O.C.

Introduction
Spot-legged tree frog (Polypedates megacephalus)(Fig.1) is native in Hong Kong, southemn China, northern India, and northeastern
Vietnam. It was first found in Taiwan in 2006. Its morphology and ecological niche are similar to Taiwan native species P. braueri (Fig.1).
Breeding seasons of P. megacephalus are mainly from March to September, but the tadpoles can be found year round. They inhabit in
cultivated land under the elevation of 500 meters, preferring breeding in man-made permanent water areas(Fig.2), such as agricultural
ditches, reservoirs and buckets. Males usually call on vegetation or along the banks of water. About 300-700 eggs are deposited in a
yellowish foamy mass, attached to vegetation or banks near the water(Fig.2). This breeding behavior may facilitate its dispersal and
establishment in human-dominated landscapes. It is important to realize its impact on Taiwan local ampnibian populations.

megacephalus and P. braueri.

on white bottom.

white spots based on black bottom.

Methods
P. megacephalus' natural history and distribution in Taiwan were
studied with the amphibian volunteers' investigative data(Fig.3), public
reports(Fig.4)and grid system surveys during 2011-2012. in 2012, we
set 277 1km? grids around P. megacephalus’ distribution areas to do
surveys(Fig.5), and each grid had been surveyed at least twice. We
used PRESENCE software and occupancy model to estimate the
detection probability and occupancy probability of P megacephalus.

Results
The distribution of P megacephalus is shown in Fig.3 The detection
probability and occupancy probability of P megacephalus were higher
than 0.4 at most areas(Table1). As for the percentage of P.
megacephalus among the total frog numbers, it showed 69%
(785/1132) at Waziwei vegetable gardens, and 53.6%(303/565) at
Taichung Metropolitan Park(Fig.6); it is the dominant species at these
two human-modified habitats. It indicated that P megacephalus is
commonly distributed and easy to be detected in its distribution places.

P.

P. braueri

Fejervarya limnacharis
Hoplobatrachus rugulosus
Rana longicrus

Hylarana guentheri i
Hylarana latouchii
Lithobates catesbeianus
bl St W Waziwei B Taichung Metropolitan Park

Hyla chinensis

—
Microhyla fissipes -
had

Duttaphrynus melanosticus |
0 200 400 600 800 1000  Pumbers of frogs
Fig.6 The numbers of frogs observed at Waziwei and Taichung Metropolitan
Park in 2012.

We observed one adult P. megacephalus catching a native
sympatric frog Microhyla fissipes (Fig.7), and their tadpoles feeding
on tadpoles of M. fissipes(Fig.8). Our results show that P.
megacephalus is an invasive species, and it will threaten native
biodiversity and local amphibian populations of Taiwan. We will keep
training volunteers to do controlling and monitoring to reduce
its population size and avoid further spreading(Fig.9).

Fig.1 The morphological difference between Polypedates

(a) Dorsal pattemn of most P. braver is siripe.
(a1) Color pattern of thighs of P. braveri is black lines based

(b) Dorsal pattem of most P. megacephalus is like "X".
(b1) Color pattern of thighs of P. megacephaius is

Fig.2 The breeding habitats of
Polypedates megacephaius in
Taiwan.

Fig.3 The survey plots of amphibian
conservation volunteers(the green
dots) and the distribution of
Polypedates megacephalus (the
red dots).

Flg 4 Setting up Talwan Amphibians

org)
a\d Volumeets of Taiwan Amphibian
Conservation Society at FB for data
reporting and communication.

Fig.5 The investigation
grid systems. From north
to south, it goes form
upper left,upper right,
lower left to lower right.

Table1. Estimate of proportion of sites occupied by Polypedates megacephalus
in grid systems.
P: estimate of the proportion of site occupied
P: detection probability

z Grid
Nameofgridsystems ¢ W SE P
Guanyinshan 48 0.5602 0.0497 0.9335
Linkou 41 0.5476 0.0835 0.6544
New Taipei City 51 0.4824 0.0621 0.5716
Taoyuan 27 06058 0.1939 04211
Xinshe 35 06178 00861 05937
Dadu Mountain 9 04788 0.1207 0.725
Tianwei 48 0.2525  0.0551 0.6
Yunlin 18 0.0333 0.0328 1
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