hRABTIEADEZ R IR B R ARE TR E
Strategies for the removal and monitoring of Alien Tree Frog-
Polypedates megacephalus and Invasive Cane Toad- Rhinella
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Abstract

The initial discovery of Polypedates megacephalus in Taiwan took place in
Changhua and Taichung in 2006. However, its invasive status was uncertain at that time,
and no control strategies were implemented. Removal and control efforts, supported by
the Forestry and Nature Conservation Agency, Ministry of Agriculture, commenced
only after the species spread to New Taipei City and Taoyuan City in 2011 and was
confirmed to be invasive. Despite these efforts, numerous obstacles were encountered,
resulting in a missed opportunity for early eradication.

The population of Polypedates megacephalus, known for its high adaptability and
reproductive success, continues to expand. In 2025, 72 teams of amphibian
conservation volunteers actively participated in monitoring and survey efforts. The
survey revealed that the wild population of Polypedates megacephalus is now
widespread throughout the island, with the exception of Taitung. In 2025, volunteers
recorded 17,851 observations, accounting for 11.9% of all observed frog individuals,
making Polypedates megacephalus the most abundant and dominant frog species in
Taiwan.

Currently, there are 140 Polypedates megacephalus monitoring points established
throughout the island, jointly managed by amphibian conservation volunteers and local
governments to conduct removal actions and long-term population monitoring. The
primary control objective is to prevent the invasion of low-elevation mountainous areas
and reduce impacts on native tree frog species.

Among the 140 completed survey sites, a total of 13,938 records were collected,
documenting 34 frog species and 48,072 individual observations. The most abundant
species were Polypedates megacephalus (7,422 individuals), Duttaphrynus
melanostictus (4,854 individuals), and Microhyla fissipes (4,764 individuals). In
addition, 43 volunteer teams independently removed 8,331 individuals of Polypedates
megacephalus.

In November 2021, Rhinella marina, a species listed among 100 of the World’s
Worst Invasive Alien Species, was discovered in Caotun, Taiwan. At that time, the
invasion was in its early stages, with its distribution limited to Caotun and the
neighboring Wufeng area. To reduce the population size of Rhinella marina and prevent
further spread, immediate action was taken by integrating efforts from the Forestry and
Nature Conservation Agency, in collaboration with amphibian conservation volunteers,
the Taiwan Biodiversity Research Institute, conservation organizations, and local
communities, immediately initiated systematic and intensive removal and control
efforts in Caotun and Wufeng. Outreach and educational activities were conducted for

Caotun residents to encourage reporting and removal, and a temporary holding station



was established to accommodate captured individuals.

In 2025, amphibian conservation volunteers and the Taiwan Biodiversity Research
Institute conducted a total of 239 survey days, with 1,081 participant-days dedicated to
distribution surveys and removal efforts for Rhinella marina. During the year, a total of
442 individuals were removed, including 321 adults. The number of wild adults has
decreased markedly, indicating a potential for successful eradication. Following the
reduction of Rhinella marina populations, an increase in native frog abundance was
observed.

The control experiences of both Polypedates megacephalus and Rhinella marina
indicate that systematic and intensive removal strategies implemented during the early
stages of invasion are critical for rapidly reducing population sizes. It is therefore
recommended that volunteer-based systematic removal efforts be continued,
accompanied by outreach and educational activities, to strengthen public reporting and

participation in the removal of invasive frog species.

Keywords: Invasive alien species, Polypedates megacephalus, Rhinella marina, alien

species control strategy
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%F

=

7 EFL

=

FOUH R A AR R T O R R R B enh iR A

U5 3 EATEABHR A E AT B & £ ARSI i e LT ey £ %

[

oo & AT 4 40T R (Silvesteretal., 2019) o ¥ A 3 F & 3 -
FREIH L AEARE BT
() 2#¢

P F L AR RO R R B S RER R (PPREL TR
P A i (Lever,2001) & B 55 2 BB (RIEW) bkt B2 T BER

en2 ¢ “r g (Hagman & Shine, 2006; Semeniuk et al., 2007 )» & = & “* 8,000-35,000
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¥ v AR

f — F7¥ & 2= (Barkeretal. 1995, Anstis 2002, DEH 2005) » — = “F g 20 =
© o fr 1.7-2mm 0 4P 24 - 72 0 pEOET S aped (Tyler, 1989) e

AEAEl ] B RIRE S S TIa g i a ko R AMERNSHFERA
MenT s o L ) ¢ K fic o % S %4k (Alfordetal., 1995) -

i LR o A~ Ta4 EF L Ep 0647Tmm S ERIFP 0373
mm> AREEOSB A EFELIR A EFARSREERYE (Zug, 1979) @
Fohap BRE SR AL S B (Greenlees & Shine, 2012) o #-ig 04
EFT R B ARSI AR d 550 Fl G 4R R L pR ) g [
a H;T\yv BANRI R A REED e ukidd 2 (bufotoxin) ° 5 F3E 0 R
7 0.5%% s 32 > 8 (Anstis, 2002) /A dEA M S fen R F A R B
&N I cwpadb A S oM AR S AT £F gupidiE 9-10 o4 4 E 3
&3 (Zug, 1979) -

AEATT Y BRIE ST 10- 15Kk FAA1IARE AT L R E ks
# 7] 35 #& (Grenard & Steve, 2007 ) »

(z) %52

BRI RIEM A PR AR TS o m LRk B B2 R B 2021 £
B RG C BRE o e % h 1935 E R & BRI E R TT G 3 0
WIAFL P RETADAF ISR a I L g B (1936) T8 s
AT AR A Y o B TIHES ISR LB A EMER R R > 135 B R E
PREETF OB MUER > 29510123 8 "3 POELET 0 T A 1936 £ 3
PR PRI R - AR 2 BiFA D R RF BRILP|E RN gs a)% Atp e o

Sl 4 B eadfiby € M L (54 9P o

B 2021 & 11 % 523 0 R IRABERL > HRG & &4 2021 & 12
TASERPINIEE AR EABEATE 2022 &£ 1 PP SR TRE PR

BT A8 R 02022 & 2 7 11 P A F R dFA R EY > IR~ R
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114 & 5 ob R or e fifid 2 5 4202 #f R me TR &

BB L DT ¢ P B EF BB I KB EEFRA T RERERT F
Rz ffm 2 REIEE LA M T L AR A TP R 20228 40 2 T
TAEFIR- PR DR AR R R 060 2 T 0 A%l IR
ﬁ’85i95%&&§%ﬁ%*’i89?§$ﬂjﬁﬁﬂﬁ%ﬁﬁﬂomm
E 1723 p B4R A e 05 0 Al 2 AR R b IRA MR S
B 67 REWE L HHER AR 2P T 0 3 98 kB ER S
w94 23 s R Bt - AAERE > RABBERALTFPRATHET A
BT E ] P 390 02024 # 2 7 A RATFIRITOR v BEAEE G FR
PR AR 14 RAEERIFADADITE LZ L F S5 AR
AT R Y ERF R R EEM YL AL RS T AENEL TR
GEEREFME 2L 08 0 (kB RS kg riedkp a1 30
PRSI SP  fFRe gAY SRR YR IcEH o
(F)~»*

AAEAR A & E B RAE Y2021 £ 117 F X s HERE S AEE IR
HIFhRE  iEd A RFETIRER IS LENIF S RPE T LT BB

FHREOBLELF A RS R T RN L TR 2021 £ 3 2024 & 7 s

—NX

WA TR AEA G E AN TR E A A IR RF LI L AT R
B®Z R R

2021 & 11 7 3 12 * @ > A dEipa F R LRIV G EE G R IELR
R A F B EH AN BATFURIRFE RPN 0 ¢ R L 2 AR AZ T
PR N EARTEETE  PEERRPHRE (R13)-2022 #3558 %
Br o HA# s RBETHE Foi FREEAPINT UL TFRELNZ
ERF PV I 5N BIRFEAEFLEE WA EE Y SLE% (B
3)02023 & BMERIA TR BY T - EAPT o BB T AR R LRk

YUBREIER 0 & A TP gF.yg%smz—r; P47 r—g—ﬂi o 3 2024 & > F;%iﬂﬂiw' ‘5‘:‘—3{7& A
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é;ﬁ%tmé;?

A A AT SN Y B B R RAT R A B g puike

oo B AT ERC G0 8RBT R BE LS (F3)-
SF." _ __

2024

I3~ it A & & % ]

(=) #F 22
BRI EA  mAE 50 kiRl A iR > 5 B KR E
5%  x (Tingleyetal, 2017) 7 54 & 1o frdlis sfsp k3 55
LAk 4G gAY
2. KRR A b EIA § B AF b PR KRB R Aok Fl45E 60cm B IR
¥ 0L b R dEA % 5 (Florance etal., 2011 )
T IEEERE SR ST TR TR AL TX TR By F XY
WAEIR Y e 0 BRE Y 6k ik Aot (Davisctal. 2015) 5 #h 5

oz s @%i{»&.ﬂ oo sl s 2 A A P awplie ~ e B 9 e e pR
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114 # & b R fhoa i pibid 2 75 4E0A 2 # i REFHRE TR $

A BB AR EA SN B aE 4 F IR AR P S T A EAELL G R dEAp §
SR o e E AL § Rk Y g A F o 4 8 3 e 2 il
(Crossland etal., 2012 )» ] # pt $r i AL ffd @ 2 g F4a( B {8 Bﬁlﬁﬁ‘% )
Bog gl 38 o~ infd ¢ (C Crossland et al., 2012 3 University of Queensland and
University of Sydney, Australia, 2012 ) » ¢+ = j2 P 70 @ B ZA4R & * B R X 4 4
AN RP R o

B fr ik FHeHIE T AMMRILR T P ATAR 8 it b A EIARILLER § A
TR IR T i Bt £ i ERF 0 Z Pl H ¢ il op
4 £ %2 3% (Clarkeetal., 2015 ; Crossland etal.,2012) > B 7 48 B A7 3 1% Rt
WY o

6. 1 * Ay H AR U VERECE D3] xR 2 AR AR e KA U R 2
BRLLL B A R IA RS T S B 40 7% W54 20 0 73 7% (Shine, 2011) ¢ &
Boedf 8 (blde i RA R B~ S8~ BRFE) R KE MR RN i
¥ (Cabrera-Guzman et al., 2015a,2015b ; Beckmann and Shine, 2011 )

7o@ % om R EA LB F A R gRRE R R F L A b TR

Sed A BB R il A R o R AR R A
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¥ v AR

Frdl A i a5
8. B3 DNA (eDNA) itk 1 * *0 R4 F M I BRE Y o 5 T 24P
% BNk FfE2LF § »ens 2 (Thomsenetal., 2012; Smartetal., 2015) >

PU R R WP YA T & * iE% K B ETA R A F ~ & (Tingley, 2019 )

9. p #>7g e 1P| E : Andrew Taylorh -4 5 s e Bahw| % L Fdksprgel p & 18
Bk L B PHGR K AL SN 2 b e B Bl A IR Bt
bEL SRR Ko FREA B RTRET LT %Y (Grigg,
2006) 0 ¥ AT A EMA L E O~ R 7 PPE M B9 LE R O B (S F B b
g1

cAP ARSI R RS RS A 15 2023 £ AT B

KA Ed s 2R K RART FEF R TR R LA o gL

RO {2 EA PR E FETEY 2 S BF  F AR asprppi

Hoh BT AR e TR AR AT KF R

\_J
XK
taéw —\«»
?‘1
L

LI~ fr g BT A S o~ BIpALpRAE S s SR R HER R~ 3 7
£ s i)fi,/:;i,}iii Fard 4 & qiﬁ,i ﬁv#p“gggg: » %5 A e 8L ‘%ﬁ 5—1’ & i%i//,ggﬁ/,,\ * f x/%
FEEE R L RAY R FFAERB L Y o 2 P T ) R B

P o RGRIFFS 0 FIPR L RE R F o KAl R o 3R SRR .
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114 # & b R fhpa i pihid 2 75 4E0A 2 # i REFHEE TR E

R~ B dle g Esitingg - 22 p ik

FEPE T Pid b SEREF RWH®R
FrilEHE A1 f% SRR Ed) BYEECA LR R E e
‘K8 ] A =~ 48 =4y Flgad ey Fd 3%
i I = 4l et FAEC RS R W IR
Pl 5 3 4 B X 3 3R 5] 5 L

B i bt ‘& BARAC BE A R FE R

Bk FEelE b ¢ 4 BARACY SRS R WHILE D P E

AP i dE B it P e k]

% o R A b A 5 R i ¢ g PP p B W 4L & ehun R AT
i %3 DNA = A8 i/ e Eisd l LR A

fForg e if P B =~ § e iy LA A

Pilbara Line (35 k%8 53 ) = 8 ¢ X ELR PR & Samit

Genetic backburning* =~ 48 L 1 aRELRR

LR 1T RN A S S RE F g ikl SRR AR

T de 2 ] A N/A w i o R ELARR

Rt AR FIEfoff et 2 78 N/A EHIIPH ORI E T AL g g”

A FniEfe A Fla AR (U Mg E ) Y S ¢ g R A X ¥
AEFNERBEHROPRL SR (S8 LA ) F i R (B 22 & P25 E ) R RS RES
* b
*

d AR M e A it ) 2 hyperdispersive 2 dEF 0 Flpt o BT A s iEA A T Pilbara Line 0 # %%
39 kL ab & hyperdispersive it 4 %3 4% Pilbara Line » & @ $74| H ;- ¥ Pilbara Line ¥4t
RO MA M S RSN A e /R RS G 2 R ARE R
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é/ﬁ%wﬁiﬁ

(—“)%%%%‘55;“%
L #k
f2021 & 4 B4 RAEAT > B EIVA B 5 LT T T AL R A A R

b FT e AR AT AR 7° p 2021 & 11 % 7p %2024 # 12 % 31 p>
BAEAR RS BRGEHE BTG NAL L EN S S HRBET AR A
FPEABFETEE AR X AATREIEIL > X344 A5 ERE 1,151
PG 774 AL B A LR %%“f 48,578 & » 2 # 2 w4 P § R M
TERAE R 0 B9 & Faeud 1773 & 0 ppak 1,544 & > 4445133 § 5 & bl

28 & o

JeF OB 5 9,366 £ BRI ORI EME (k) z2id 1,709 € pud
1,551 & > 23+ 6,080 & » Aaopw] 17 & - c2yf £ T32E 5 13.01 4 > % #c
FHME A 11~15 a2 B > 5 1,341 & 5 i 78.5% (1,341/1,709 ) - #pi+ 48
£T3E 5 1399 240 FHRBHME L 12-17 2227 > 5 992 & > it X 64%
(992/1,551 ) %3 & T3 5 411 24 > S HBHBL L2606 2L 27 3

4,769 & > i %) 78.3% (4,769/6,089) -
3L

feF BT § 20,485 &5 L HARE 0 G oAdd 1,708 & ok 1,551 & 0 %
426211 & 0 Adrftw] 15 & o ceyd i TI0E 5 2450 2L 0 S EBHME &
100~400 252 & > 1,497 & > ik 87.6% (1,497/1,708) o bpis i & T30
53458 2L REE < 3Y 400 2 eniE AT 602 & 0 i %) 38.8% (602/1,551) -
HUEHE TI0E 5 24 2% S HBMME £ 025~05 22 F 0 F 16,677 &

ik 63.6% (16,677/26,211) -
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114 & & b L fasa s 2 Ja k2§ “ﬁt‘. R FARRe T R4
NI -—r .‘-l—
F o~ HALE

-~ TBRAREZ AL FILRD

;Eﬁ'ﬁﬂ;\ﬁj’ﬁii -Qi)% a—t—!—_f:/?'ﬁ'{g/}#ﬁmb%% (]‘3"1 ,A,\‘#Iﬁ_,ﬁlp%?,/q\

Sl RETIAIEGFY L 2. - KA FEER o 0T L uRE o

(-)EFEETZ1IEEY A
BEEETSIEGB(R4)) £ H2B h@EAmraRa 4 i e
RIALFE AEMAS-F - W12 ~402 70 1007 &7 o
BwRapBEL A1 FELILAINERFAALF AP AP - 155 500m
T ARAR 0 FATFTARRY k- BH L WGS84 LA R L BT
BRAOATRE 2L IPERFALAF S Y ERAE 23 ERET B4
= 5V % p A8 R (visual encounter method. VEM ) ¥2 7 A% ¥ v8 92+ #i;2 (audio
strip transects. AST ) ( & ¥ % > 1996) I ApfEfeiednsfd ~ g M 2 Big i § 3
Rt ni e c F1BMBERAARCERTHIBISRETRALT R
FTAdARFETFLEZIFIRFREFFPOFFRT 31 PARATOTAELEE 5L
bt

WoEdEg Bl AR ALI R X A RERTFT ISR e- HA A
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114 & R b Rt 2 /A 4502 % K FAgme Rt i
() - A BB TR, T

A REFR REA R T RET I (1) ERBEINE
<~ BA T A 33 (froghome@gms.ndhu.edu.tw ) 3 78 J b BB 5

B3 RTA(2) BEREARE TR BERT AT, 02 T ki

FRALE P FAF R ERY R AR 1S CEARERTFALE
( https://www.facebook.com/groups/froghome/ £

https://www.facebook.com/groups/427984074049846/ ) - (3) H i A (T

{7

FLaRFRE) PN URELESE S BEE T % o (4) iNaturalist
sy APP P > 3F B 5 T B A fis TR o e~ BB R 2
B % =i 3R (https://www.inaturalist.org/observations?project_id=23513 ) iz
AfFREATRTRED A EF A FIRGEERITFATIHFEFT TR E L @
IS EETRADLT R -

FAFRET I BGFOE T AR 2010 £ 52 > AR “,/Tf A T
BLIEEH B k= 2 - B Ko £ 3 2025/12/31 0 2345 14,200 AL B =
oS Rratd A% ol BATHN BT F it gys d o
AN BB FF IR RAL G B GVEFL GRE ML B
BGOSR A gt ey N 2015 & 2 2 T R A T ORALE
B e e ghez WARE R AT oo p 0 £ 1 2025/12/31 0 X35 4,490
PARSE A RBEER FAE AT RGETFL R F P Y AT
T FHIG AT S AR 0 2 WHERLY i BB R TR o
() &7 7 s fics 47

£97 2 AP TLE BT LR A0S pesE > R 2 E Y
WETHL LI Rt 2006 £ RESAEEL BB~ 40 BEFLL
02011 FAB AR o F AR B E T S 2R FF LR AR P2

bR ATHEEERT o gL b o AL A A AR BT R 5 2025 £ At ¢
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R g 2k

2.
2
1\3

ME DA LRRFALY P N BRAMEA T R RTETHALT
RESAATR LS 2E FETLIHIBT L2 -

WA TR 2 8RR T RIFET A BN A BRI i
ﬁ%%<m3>*iéﬁgz@ip;’ﬁ%ﬁﬁiﬁ—Bﬁ@ﬁ%ﬁgwga

2744 2% o RFETEHEY 102 X1 222 Rt R KR EEMARENE
P21 8F0FEF LV LRGP EEPARERE LAY
At iB A MR R R R

Bl BUSARES L Y B L PATET) 0 AP R E S B FT &1 2007
EI2025 FEFZFENLAEE TR H N RAETF S ARE2 A F TR TG e

THREY D 2RPIRE 1 22 x| 222 R g ki W RRIFL ]
ATE A R EERE - R A NRET IR R R
Fo A AR ERET T2 o AT RAREN L P B L AR s B A
TR PSR EAp s KRR L R
(z) T a A7

A BERTI 1L ANTLAREE AL NEFPAERLTELA

FRAH AN EE G HBAFTRE S DR BREE 0 LR F AR )

Ei/éﬂ]ﬁ*iﬁ\; OV'JTPP%EF"}';tVE]"TFl‘} B L AT > 2 3 AR K A
:‘:}‘L" ,?* WG884 J}”"%ﬁ ‘Iévﬁj_%ég_ti‘ ’ Ijﬂ#knﬁ;.é’-af X F]'37 "j/%"r:‘, i%:‘%%;ﬁg-z

B A 452 AT -
Batr o EFRER Y QGIS fiMlie 7 L ERDARFL AT
BIFA A WA RS AHSIREE  LAREC ERPENEDE
A g E RS RS L R S 2 JE A F 5
2025 & A~ F @ o ;%‘,u LR R R T RN G L S AR © R P
ZSEMA R RIS ¥ B 2025 & AL i G4 A LTI A 2025

EEI LR A E I EERELTE R EALBEGITLH K%f??ﬁ“éi&?}—g/o
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114 # & b R fhprrepihid 2 75 420k 2 # i R FRE TR R

SEIEGEOAPERTER AL B R R AR TSR

Bt 48 ¥ iv5 3 FHIGART 2|8 e 2 {5z A -

SN DURBHEZ R ER D RIE B

(=) seiid chig ipl 2 £ 0%
1 £ 8 5 Rl gk

B E AR RANE L 2 4 F IR E RIS YR AL Rz B
BT R FEDATHER LD T RRBE - FEF PR E R 2 LR
AT FAR S AL BN e s ’“f%ﬁ“‘%il AR T

gL E

M A SR T A1 p 2010 £ 3 2024 ER R AN o Ao e e b4
M et 2847 BATH B SR BN AT T M EHL TRIRR . kG
RAREE A F AR AR B FEA LRI ORI LD T RERZPERD
HiBA g R hoT P L Rs e e R 382 Bk 28 A & P i
iz fRZhe 32024 ER AFRmEANE B 4F ERFEREDE
2 HREE o 5 e i o AR RS S A A T2 R EE -

BRIp AR S T SRR LR E DI e A S Z AT L
BF RS BB 2 AR T PR EE 3. N BRE T PR EL o

2025 kbR GE P TP R BLPE % SERESZINEFTARN S mHor

LELD FRrE B4 HE AT s iR “ﬁ% TE2 KRBT L HFAEXK

| 4

140 £ 2 T R4 gL (B S) o b 140 B4R ZE R 2 2024 # T b & fd prre s % 3
SRFE TEZZEDTRIRE A TR 225 ERFED AR REGY
BB e riE T2 140 BHRELY > e # S b R B2 R EER 110 B o

LB B~ AR AR BT ESA - o
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114 & B ob KA oa e pbtih 2 J5 4202 #% W PR £ R E

140 R BhePie & ST AT G4 L 0T 2 A T R s AR R F S A
L A o A T

() B A SBFAFRIFPLFH LA 0 2 FLER FF - 2F
A BT R R RE Y FRE AR R SR Y RV R W S bt
R FILER RS -

(2) BER: L& AF %44 500 22 2T > E2a €9 1,000-4,000 mm
EoiE 23°C MBS R B T R L TR

(3) R4 4k =3AHK Y 500-2,500 2% 2 B> #& £ 3.000-4.000mm > #

Yol 5 1023°C A Rt B PR L 0 f pERERE

AR -

2. TRIPFRY SRR BN A AR

BHAP LS 4 (2013 ~2014) 7 3 & n sree s o p 5 3 i 0.87-0.93 7 7+
TRBFEHFET- B EGT 87%-93%:hil 7 g Mpr et o F A
B 3-10 P s pi R AR AL EDETRREEFLI P - FB A o B X
BEFAP FEL EREF BN AuRE BB c S RARLT
F o RFEA AN SR B AN L B RARE Y A
LA RFERTAIBFLT A1 2SRRI AL BETRNET
W Tl AT RAFREF 02025 & £ @44 BEFERE 0 L EED
HAREEI - oS e BT A AR AE m R FER LA RT
B BIARETRAALTAR SEETHI ARFERTFL I BT FHE
3.4 5 s A

PR prrANE » B2 A F S HEBARREE AT ERY A AFE S B
B AR IR RT 2B A LAS S Rl 8 R
Ak fao ko BfE( e 7 oatehbid )2 BAEE 2 S F R IEdp st B

NELEFERHER I BRI REE -



Hter =iz

A AAERES BRRZFAH R - SR TR R ARESE F SRt
LR BB TR 3 110 BHEZE (4 ) P RSB AE2Z 4 P S
BEBET B S RB R A D AETRE R P 357 BE
BALGBRIEFLST > TREAE BT TLAREBLAS S RS PR

PR RAAITERELFRBET LY R AT ER ARG
EFRET EN 2 BB N RENBASB AR LAEH I R 2P
o LI 5 R B 0 Microsoft Excel % B3 & atigFsdr Pt 2 0 &
TR &P AT
(1) ¥R (Margalef's richness )

BERZIZBEE E R AT N B
Excel 3+ & =3¢ @ 22 & Abundance = SUM (3% & 3% B 48 #c)

(2) # % % & (Species richness )
d N E R A AREY HT 0 wR R ED AT AR
(number of species) kL BE F AR -

Excel 35 & 25 1 &% % & Richness (S) =COUNT (3% 34 fadkc)

(3) # #8uL £ & (Shannon's diversity index )
PSR RApEEET 4 Ripdk ( Shannon-Wienerindex ) * © #_& # Richness
2~ 48353 K& (Speciesevenness) EFRF £ dpdic * e B ER S g
(Shannon, 1949) o 4 ficf < B > & 77 gt R 84S § 2 P fhenfp St R v B
g9 -

FP oS AR AR OP AT R :[ﬁé RS BB B o

Diversity = — Z P; In(P;)
i=1
Excel 35 & ;% @ #fas £ & Diversity (D) =-SUMPRODUCT (3% +* 4

% (Pi) *LN (& 6l4c i (PD)))
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114 # & b R fhprrepihid 2 75 420k 2 # i R FRE TR R

Wil (Pi) = ZESFAEBME /) E R BHE
(4) & %323 B (Pielou's evenness index )
LA EEY LAY R ip A dtiz R (Pieloy, 1966) - 353 R dp k2
B 08 1 2 1 SAHRP LP AT 2R
Shannon
(n(S)

Excel 3* 8 254 : £ 723953 B (Evenness) = # 4 2 A (D) /INF@EE5

Evenness =

& (S)
G)HERA P IEE

PEHEREY S R AT B R R (G R S BB i
E)BFLERNAFPHERERLCARY > S FEAPIHBEETFAR 353
#2 & (Smith & Wilson, 1996 ) - G-value €_& & Abundance % #~ f8353 & (i &
indic > g 48 Abundance # B PF 0 Gj VUG EF 1 £FF jED]
R % i > % Abundance # 4 %1 pF > G-value 4% f| ¥ pt 7 Abundance fri~
8353 B n% i* (Buckland et al. 2011 ) -

F7 G g EAZERAY | 4 G0 S A7 AERL &Y Al Nil

A AP ALY - EOBMEON] 5 1 FAAY j EBE

1~ N
G; - exp (E. 1logm)
=

Excel 3+ & 25¢ t pp ¥R S T35@ (Gj) =EXP ((I/#+#AEF & (S)) *
SUMPRODUCT (LN (3%# %4 8 B 4 /4 8 # 325 #8 B e )))
(6) sLig it 2 F X pHE e B R

5 fRECHADE ST kS R AR 0 R 2 BT bR 2 B

SO T S YA

28



Mol =

4. #

SEFT oA R E R > K 2016 E R 4 LA REET AR
FfBie AT AP FHOREULEEE . TR (TR o B ¢ HE ey S
R~ %~ s TP o BRI U N T2 M A AR o d B
Hidhw £ 8 ~20°Ck4a? 40 o P BERPIEE SRS N F
IR A EA AT REBEE (ARGRTAT R A sFEAT 2 ;P
S Ak Rk
CORE L SRR
LEwRAIZ2D4

1245 2021/11/7 -2024/12/31 3 & |4 4Eh A # cnBhiz > 24 A% 4 4 40
BATE BT 6 2021/11/7 - 2024/12/31 B R E 2 2 49 FE s HUrHIR
2009200 2 & 2] fe e LR H o Mk A A BRI 2 BRI ) iR ) ko

HEAAETE (B6)-

B16 ~ 2025 £ I3k /4 4EIA D B e A F )
2R BEHg 2

ERPRREIONE 1006 BT RSB AR F 10281
LB BT - B R o878 &5 § L1518 Google Maps #rk
st (B 7)0 WRARS N B s AR L AT > do ffen ~ T % ks >
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114 & & *F R fhsa et % jﬁ-ﬁ%ié_i%%a;% Rk R TR

B BT 28 ZHE R FURRT RF T AR EL
E'J@f'?f" i‘i:;\jf,?#"»(@”— *%3 "‘%{4 / i}& ‘ V"'%I}h&l;‘ﬁiﬁ:p‘%p’—l ,—»‘ ,;?mz_?r,}\ii‘f,
;}'ﬁ"#}:’koi‘tx"?\faﬁqﬁ&'f/&?:ul 5*‘%‘&?6“,#1&?1’%%‘\31‘%‘,—%—’%Ki#g

BT s HEE pARRT LY A% - a RS R o
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T*%%Q@?&?%ﬁ%v%ﬁ H g 2T o
(B). e EfF g bRREFTH 1 FLLATY iﬁm A EREET 2G4
) Fia4rEfF € ST LR R I FAARHE LR > FlNER ¢
RS 0 e i 3P £ Kurixalus idiootocus complex » T =t € k3t
HATE G
B ARIENBE REF A LERLREE FARPIT B L B X
BREZ 7 5 5 f80 & i ﬁg_t"/itﬁ# Kurixalus idiootocus complex
TRERLFAHAT S AE T A 5 VAR E T 3
Kurixalus eiffingeri complex & p | 5 T® 4 & 72 | 24 2 &7
KP4 B Lk ensk S HHE A (Zbhangixalus) & L Z { 7 e
Y2 [ﬁ% : Liu, Y. M., Wang, X.P., Wang, T. L., Wang, J. C., Deng, Z. W., Deng,
K., & Cui, J. G. (2025). Call characteristics of five Kurixalus species
(Amphibia, Anura, Rhacophoridae). Zootaxa, 5661(4), 504-520.
# ~ Lyu, Z, Li, M., Wang, G., Liu, G., Liu, M., Jiang, K., & Li, J.
(2024). Taxonomic status of three recently proposed species of the
genus Kurixalus (Anura, Rhacophoridae), with discussion on the
ZooBank  registrations  for electronic  publication.  Asian
Herpetological Research, 15(1), 31-40.
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114 & B *F ki sa i fihbs 2 5 4 0A 2 #50% v AR 2 5 p3t

FAIBERSF 2B L (025K

(P =x® 114 & 10 * 15 pigi)

SR Y
A id .
+ > 2] flg‘-‘;r i I? 2 i ;? [<-J= 3
AR PR ‘et %t RIR| e [B780 50 I
i )
1 el 7 Bufo bankorensis i3 NLC
2 B 2 I A Duttaphrynus melanostictus NLC
Bufonidae ~TR T pary

3 A Rhinella marina NA | %78

4 R LS Fejervarya cancrivora NA kA

5 X E A Fix Fejervarya limnocharis NLC ¢ 7 Fejervarya limnocharis complex p o

6 Dicroglossidae A i Hoplobatrachus chinensis NLC

7 AgmiE * FRE Limnonectes fujianensis NLC

HEE PRI | rostr b gogg | FEEEPCT SR MIER(PEER) 2 e

8 Eleutherodactylidae B E I Eleutherodactylus planirostris NA kA8 B o7 e

9 EERL 3% Kaloula pulchra NA | b kfd

10 = o) o Microhyla butleri NNT

11 Jor b A b Microhyla fissi NLC

Microhylidae o] gt icrohyla fissipes

12 2 5@ <] &t | Microhyla heymonsi NLC

13 g & &< ] &+ | Micryletta steinegeri Fia NNT

14 #HEFL Hylidae YRR Hyla chinensis NLC

15 E A Aguarana catesbeiana NA | *F kfd

16 Adkft AR AR Hylarana latouchii NLC

17 Ranidae SR St Hylarana taipehensis I NEN

18 g R e Nidirana adenopleura NLC

170




(1). & 5 B ¥+ Nidirana okinavana > 2025 &% # 3 7

e
(2. 705 #F 46 -

19 A4 ik Nidirana shyhhuangi Fif I NCR (3). 2201010 85 4 fo e 2 | 22 (Rt agees
B e 2 BT RAR-fA DL F LG
kg Babina okinavana. (Synonym : Rana okinavana) -
20 Ranidae BT FoA Ak iE Odorrana swinhoana Fi NLC
y . : (1). A F 82 ¢ 2 L 5AmE £5UE -
21 > ALY Pelophylax fukienensis Il NNT
£HUE P (2. £%2 b F 2 i L5 ARE RUTYE
22 £ e od Rana longicrus 5 fh NVU
23 KAL S At Rana sauteri Fif NLC
24 TN A Hylarana guentheri NLC J % Sylvirana guentheri > 2025#% £ & -
25 %X EHE Buergeria choui NLC
26 <9 HHE Buergeria otai Fi 4 NLC
27 #aftid Buergeria robusta S NLC
28 F P HHE Kurixalus berylliniris FiHa NLC
29 A A Kurixalus eiffingeri NLC ¢ 7 Kurixalus eiffingeri complex #p ©
(1). 5 #7 82025 B & -
30 o X K Kurixalus idiootocus NLC (2). &>+ Kurixalus idiootocus complex » T =% ¢ 3k £ 3¢
WA LA
31 " 3 S RHE Kurixalus wangi Fi NNT
+ B )
EEW
32 Rhacophoridae R Polypedates braueri NNT
33 B A Polypedates megacephalus NA kA
. . . 2019.19 "TH A H iRy E | 02 TRTHET A Fd 2
¥ B g = v
34 7 Rephid Zhangixalus arvalis F3 A I NEN &, 2 % 2% Rhacophorus arvalis -
L . . . 2019.19 T4 b iny i | o2 TERTHEHS 4 2
5 v Hi i - I
35 A Zhangixalus aurantiventris Fim | NEN & 2 # 2% Rhacophorus aurantiventris -
36 3 A AR Zhangixalus moltrechti Fia NLC
. . 201919 THWA By 2 | 224 TERTHFS 5 2
FTHRE Fr A - . -
37 FE b+ Zhangixalus prasinatus Fra | N NNT & 2 % % Rhacophorus prasmatus )
T4ty 02 TRTHEF4 5 2
38 R Zhangixalus taipeianus Fra | NVU 201919 T8 L #ep vk, 2% T Sl

4 2.8 ¢ 5 Rhacophorus taipeianus -
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114 & B *F e fhoa e 2 5 450 2 575 Rk AT 4R T Rl

Z ~F kB
T FRAE| £8 ;
sl 2 g > 2 & pra >
ﬁ}’%u ﬁ v ¥ P ¢ #)’ ﬁ- 8 g () )I-I'(F\ﬁ) s} &ﬁi— 'f %
1 P2 i 4 Hynobius arisanensis i I NVU
(1). Nishikawa % + (2021) {24585 2 /*Jc#.; kg p| B
AL FEEL 2021 E W R A Y iR Lm Hynobius
2 it ) Hynobius formosanus i I NEN sonani & 5 Hynobius formosanus -
(2).2019.19 T4 e inviE | 24 TRTHT S o4
4% | 2. & % % Hynobius sonani e
Loz g At . 201919 THWA b inyiE | o2 TETHH 4 #4 &
! 2y =] Y H
3 Hynobiidae BB Lt Hynobius fucus Fii I NEN 4, 2.8 ¢ % Hynobius fuca -
4 ERGETE S92 Hynobius glacialis i I NCR
(1). Nishikawa % + (2021) 134584 ch2 gty it 23Rl £
TR FEin 2021 & W R A 4 ik 2 s Hynobius
5 FaXdlirid Hynobius sonani i34 I NEN formosanus & % Hynobius sonani °
(2).2019.19 "W 4 ffr 73 | o2 THRTHH S 5
4k 2.8 ¢ 5 Hynobius formosanus °

GLl):FT S5l o b £ B €20 2019 & 01 * 09 p 241
| AT ABF 4 6 4

uvgﬁy ER
HH B RS BT84 ®
2R ‘i"ﬁ*ﬁ&?j"? AT R EIHRE 2 p RIET R F

R 4% (EX, Extinct)
77 ¢k g (EW, Extinct in the Wild )

Zwf BWRIEBE (NCR, Nationally Critically Endangered )
B 7 5 (NEN, Nationally Endangered )
B 72 & (NVU, Nationally Vulnerable )
B 73%i7 % ¥ (NNT, Nationally Near-Threatened )
R 7d7 & % 1% (NLC, Nationally Least Concern )

H ¥y 4= 2 (DD, Data Deficient )

% i * (NA, Not Applicable )
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o 80t & fd A e A (Rhinella marina) i)

Control of Invasive Cane Toad (Rhinella marina) in Taiwan

1 #84- Yi-Ju Yang

Wz LEXFp AT HEHRR ST 4 Department of Natural Resources and
Environmental Studies, National Dong Hwa University

974 S BhE 2R L B - £ 1 3L Nol., Sec.2, Da Hsueh Rd., Shoufeng, Hualien
974, Taiwan, R.O.C.

E-mail: treefrog@gms.ndhu.edu.tw

2021 # 11 # o B HEXHFRF X » BRABIBEIRT I EE S B30~ &4
HopwAF U EEHZ S0 FHEEF o L0 FRRBERGEEE 2 W
AE-E BT PR TR ERTE S RERTIL 4 S RT B
.?#«i G @/— KR Ca @g:m%xﬁ; oo AVREE 4 2 B B R
PHLY A 0 B % 0 KB ATE A A - 2021 # 117
‘2@536”m1%2%6’MI%@F%E’BS%ﬁﬁRNﬁ%%’%ﬁ
A H A 4,173 A= 22021 & 11 % 2 127 %ﬁ’a"f 368 & > 2022 & F &
3,532 12023 & #6304 & > 2024 & FF & 38374 & ﬁ 0 #% ",f@til_iﬁﬁj
= I’Erﬁv‘?ﬁﬁﬁ%%ﬁzfé_%?ﬁ'”i% » 2021 & ~ 2022 & ~2023 & % 2024 & & W] &
356 ~1,603~857-~629 & 2025 # 1" 3 6 * f%“{fz“%%}ZZO g3 gRs
e F1R 1 Bl E AR md B3 12 2 S FRALRBHIHE > §ox
B MERE G LR 0 S EEKET Eﬂomﬁ%%ﬁm%m’»%vﬂﬁﬁ
Bei i~ BB “f%’i“‘ P rLpEeiR R MOEFEE o

E:H-

i
M&- (]

»

(p’

(%f:m

In November 2021, Rhinella marina, a species listed on the 100 of the World's Worst
Invasive Alien Species list, was discovered in Caotun, Taiwan. The invasion was at an
early stage, with the population distribution limited to Caotun in Nantou and Wufeng
in Taichung. To reduce the population size and prevent rapid spread, immediate
collaborative efforts were launched involving the Forestry and Nature Conservation
Agency, amphibian conservation volunteers, the Taiwan Biodiversity Research
Institute, conservation organizations, and local communities. The main strategy relied

on volunteers to conduct systematic and intensive removal operations. Outreach
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activities targeting residents in Caotun and Wufeng were also implemented to promote
reporting and participation in removal efforts, and a holding station was established
for collected individuals. From November 2021 to June 2025, during a period of
1,332 days, surveys were conducted on 911 days, with Rhinella marina observed on
738 of those days, involving a total of 4,173 person-times in the field. A total of 368
individuals were removed in November and December 2021, 3,532 in 2022, 6,304 in
2023, and 38,374 in 2024. While the total number of removed individuals increased
annually, the number of adults removed declined year by year—356 in 2021, 1,603 in
2022, 857 in 2023, and 629 in 2024. From January to June 2025, 220 adults were
removed, and no juveniles were detected. As volunteers gradually gained an
understanding of the ecological habits of Rhinella marina, they were able to detect
and remove juveniles at an early stage, effectively reducing population recruitment
and resulting in a decline in the adult population. The cane toad case demonstrates
that during the early stages of invasion, systematic and intensive removal strategies

should be adopted to rapidly reduce population size.

MAET 0 Ron BABETF g 2R

Key words: control of invasive species ~ Rhinella marina ~ Citizen Science
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https://news.tvbs.com.tw/life/2817500
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