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Abstract

Yangmingshan National Park is the northernmost protected area on Taiwan Island.
According to the literature review, the park is home to 24 amphibian species, including two
invasive amphibian species — the American bullfrog and the spot-legged tree frog. Recent
observations by park rangers and volunteers have indicated an increasing trend in the
population of spot-legged tree frogs, the most threatening invasive species in Taiwan. A survey
on the abundance and distribution of spot-legged tree frogs is needed to assess their current
status, and removal and control measures must be implemented. Whilg investigating the
distribution of invasive species, investigating the distribution of native spécies in the same place
is crucial for knowing the coexistence of invasive and native speciessand evaluating the potential

impacts of invasive species on native species.

The aims and the main results of this project during 2022-2023 are as follows.
(1)Amphibian Comprehensive Survey: we aiméd-to survey the distribution of both native and
invasive amphibian species within the Yangmingshan‘National Park. 142 grids (1 km x 1 km) were
surveyed two or three times during nighttime, with only 3 grids not detecting any individuals. In
identifiable species records, 21 amphibian species were found, including 20 native species and 1
invasive species (spot-legged tree frog). The species checklist from this project was almost
identical to the past two comprehensive survey projects. Most species were found in broadleaf
forests, and the farmlandwas the next. (2)Invasive Species Monitoring and Control: We used
comprehensive surveys;irfegular patrols along non-fixed routes, and regular patrols along 6
fixed routes to find and eradicate the invasive species. Only one American bullfrog was found
(volunteer reports). Spot-legged tree frog sightings included 187 juveniles or adults, 14 groups of
tadpoles, and 8 egg masses. A total of 162 juveniles or adults, 685 tadpoles, and 8 egg masses
were eradicated. The spot-legged tree frog is widely distributed throughout the park, with a
higher abundance in the southern area, which is more human activities. (3)Control or
Eradication Plan: We list all locations where invasive species have been found as candidate
locations to set fixed routes for regular patrols and eradication. Besides, we will hold 2
workshops during 2022-2023 to educate and train volunteers. After workshops, 5 volunteers

have been involved in regular patrols for spot-legged tree frog.

The species list in this project's comprehensive survey closely matches the species

composition in the literature review. It is almost identical to the species recorded in two

\



previous amphibian survey projects conducted by Lu (1987) and Mao & Jiang (2014) in the same
region. Alien species monitoring indicates that the American bullfrog has rare occurrences in
Yangmingshan National Park and is unlikely to impact native species significantly. However, the
spot-legged tree frog has established populations within the national park and has spread.
Complete eradication seems impossible. Therefore, in Chapter Five, we proposed
recommendations for long-term management strategies. The suggestions for future
management strategies in the national park on relevant issues include (1) conducting regular
patrols and eradicating spot-legged tree frogs. (2)Continuously testing the efficiency of artificial
bucket traps in removing spot-legged tree frogs. (3)Conducting a study on the competition
between spot-legged tree frogs and Brauer's tree frog (Polypedates braueri). (4)Monitor changes
in the abundance and distribution of Rhacophorus moltrechti and Rhacophorus
taipeianus.(5)conducting a comprehensive amphibian sutrvey once every ten years, with at least

one nocturnal survey during spring-summer and autumn-wintér period, respectively.

Keywords : American bullfrog, spot-legged treg frog,tinvasive species, volunteer training.
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2022) -t hfEA PeeniEz RN A FE A RREG 3RA L RS 0 T R
Ak sl » FiE = 2% 3 (establishment) » ¥ 4 § 3% 4 (Spread) (IUCN,.2000; McNeely et al.,
2001; Secretariat CBD, 2002; Secretariat CBD, 2022) - IMeepih kG A~ F
FEEFETPFRLE > FRPIGFETRAAFFE S p REFAAL L33 A P S
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RHEITE > TiRAF- Richbf S Eed pBas PR » flz 5%
8 o 11 F M 2 4k (Lithobates catesbeianus) Bf > F & # 2T E B A L30T > £ 1905
EAesl 0 FE G FRede (S 0 2 8 A A FFACE § 8% ¢ {0ahdc ! (Bury & Whelan,
1985) > * A3l » Habid 23F 4 4 jat 05 T (Kraus, 2015) 0 & G bk r 2gE o 4 2
MEFRUAE T PR AT 2 4NZEA BRT D A RS U
& ¢b %~ &8 (Globalilnvasive'Species Database, 2023) -

dkor AN HES M2 I 2E RS L6 BE 0 B i
B~ AGAL ~ AL € 2 5RE S g chdf £ (Duboscg-Carra et al., 2021; Liu et al., 2021;
Pimentel, 2011; Soto et al., 2022) » #3l » RBB F A B> 2 2T 5 ) ~ s FEFH B
L R T s R E A REREE LTS T R ¥
CEER 2 IR LR RES N Hrk AP S R & 3 (Ehrenfeld,
2010; Kumschick et al., 2015; Mollot et al., 2017; Pysek et al., 2020; Vila & Hulme, 2017) - 2
P5 IUCN #2016 ensizt » 23k 79146 k » Bf4 & > &80 915 hd P o g ¥
IR :}?5% ~wmE s RAAP S E R ES - B85 % T %k 8(IUCN, 2016; Smith,
2020) - Smith (2020) > 47 *t k » B A T P 2 F RGP TFEL P > R BB A
A2 102% 0 A2 4 R P FE L - 0 7 255%04 T R ol F

(threatened species ; & 3% 1% /& (critically endangered) ~ #¢ & (endangered)¥ % 7
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56.7%:1d 82 5§ (¢ 457 4§ (extinction) & ¥7 ¢k ;= 3 (extinction in the wild) 7 B » T ¥ & i3
X 16.7%:4 f85% 1§ 2_vii— F]% (IUCN, 2016; Smith, 2020) > 7 & #F % » ZfE 4 2 H 4+ 48

M) G B2 4o

¥ & 23penct kES 4N

7 1850 & riwn > 2 IRHH KA S R P R B Py R REF A S il
PoonEEe L R AR p FAER RS B » B 3 4o (Kraus, 2007;
Kraus, 2008) © 4r }iT & & f2 R F# 4 547 ¥ B @@ & X % 5 8 (Kraus, 2007;
Kraus, 2008; Kraus, 2009; Mohanty & Measey, 2019; Toomeés’et al., 2020) > & = &73 2 Fe
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#7 % > W 13 F8(UCN, 2016; Smith, 2020) o iz $2% INCU > Tk » &4 86 7 42 2 (Global
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fao 7 488G B m th ko~ BAEA HEAEAPE A S B W4 T 96 fA(E & P

(Anura)76 & > 7 & P (Caudata)20 #&)(Global Invasive Species Database, 2022) °

R R B Rt RS Ed b fEaE 0 BT 1900 & 028 A B s R ahke g o
e E o b RAEN ek B 2R IRARR ArAp $ < M 2% B (Capinha et al., 2017; Capinha
et al,, 2020; Moser et al., 2018) - @ 284 &2 5 fcenpE 4 4 4 e SE =LA
F0 Wi @ s RN 8§ %034 34 /T (sweepstakes route)id 2 3B 4k 0 4 P A AR B
g (Fokae 4 p4Ess ) d BN > A P PFPRICEFHEHEFL I TR FELFRF D
AUEEGRM S T e g RA PR AR ERE > R AL P aF Y
FRRFEAF L EF AR LA EgRESE T FRAEYE A (endemism

richness)z_ #t 2L 72 % (Kier et al., 2009; Whittaker & Fernandez-Palacios, 2007) - i §_* %



B AP T b FTRLA AL ch R R *Lbzldfg’lem}j\;fébt’,. b aF T FE R
A~ T HE R LR 8 ¥ B B (Capinha et al., 2020; D’Antonio & Dudley,
1995; Kraus, 2007; Lenzen et al., 2012)  § sz fe 2 F F w9635 » b Kk fd v » &4
(invasibility » 4 ** KAAE » FaE 2 EF )P L e B E 3 1135 § (Capinha et al., 2017;
D’Antonio & Dudley, 1995; Duenas et al., 2021) > ¥ F]*F &k » EfE:E ~ & 7 § upd 4 &
R fd 3B a5 s #E (D’Antonio & Dudley, 1995; Reaser et al., 2007; Russell et al.,
2017; Sax et al., 2002; Sax & Gaines, 2008; Simberloff, 2000) > &3 & = % o 7 K & P&
¥ (Eleutherodactylus coqui)(Beard et al., 2009; Choi & Beard, 2012) ~/&oas % % B § cf %
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(Duttaphrynus melanostictus)(Licata et al., 2019; Licata et al., 2022; Marshall et al., 2018) #
F=tE § i9j% 4 44 (Rhinella marina)(Harvey et al., 2021)= § 47t % f& » ¥ FRE_ 4
Fherg s hRfEER FEA PG R P EEHFE S BRI AR T L fupeE A
R Y OB RE Y end Py Rl A R 2 $ 1 1 (biotic
homogenization) 73 % (Capinha et al., 2020; Olden et al., 2004) -

RS AT RIS 5 T R S ML 0 KBS AT iR
P I 1 3% (disease transmissighy) ~J& < (competition) ~ 4= @ (predation) ~ & 2
(poisoning/toxicity) ~&2 < (hybridization) % % f& = ;X 28 » & R 4 4 fé(Kraus, 2008;

Kraus, 2015) » 1% = 2 3447 4 ik did & B 2 B E ahitr® o

P B AL P RKAES R A P SR A2 - o B RN 2 B Y
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# e %@i%@mPiﬁﬁ 2R FREORASREEF KR H IR
Fo BV O MTFRARE T I P4 B R B 6 REERE M g
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15 90 fA - 87 3) 4 5 = £ ehi & F]F 2 - (Berger et al,, 2016; Duenas et al., 2021;
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(Eleutherodactylidae)

2020 EiAH 7 ¥ ¥4 (Rhinella marinus) 2 A 2

(Bufonidae)
Lik BRE e s R
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(https://www.grb.gov.tw/) ~ 4 %5 2 # 5 F 5 1 g AFBAABE Kk HEFF R E

BPLRATROFFREOI e a8 )‘Jr;’ AL g

CRE R T EY TR EE Ty
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PR REFPRE L TR y RORABE AR GRS SEE T
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£2. B LB R Bl AR b L a(6412448) -
EEE 28 BHP.L
e PRS2 L PR TG R
5 (m) (@)
% & 3+ #L(Dicroglossidae) 7. A ¥E Hoplobatrachus rugulosus
AmiE & ER b Limnonectes fujianensis
)k o = Fejervarya kawamurai
7 3+ #4 (Ranidae) - 38% X 5%+ Hylarana latouchii
£ ek i Rana longicrus u
ERLES = Lithobates catesbeianus ®
AR A Hylarana guentheri
AL N A Rana sauteri
212 . X &4+ Odorrana swinhoana u
sl E Babina adenopleura
T AR Hylarano. ttipehensis I
J v i+ $(Microhylidae) =3 Microhylafissipes
#H+ #4 (Rhacophoridae) X AR Polypedates braueri
TR AHE Kurixalus eiffingeri
BN AHE Buergeria choui
G X AP Kurixalus idiootocus u
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Fo® HHE Zhangixalus prasinatus 11 L
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6 #1 24 46
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EARREREALF > 3375 ROBRAEDZ » v 0 I d JpARE RIT R
B r LAt - IRFAANIS P EHEEY  ZLREAALRH AT LR
PRAE R TN R AR 0 4 M- TRFRACREI S - RSO -
TR EB A o162 BB IERAE T 1 SERAUpd e Ak B B 41 FRAR
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& B e e iR AT EL T B BE GPS T T AN ER 10 0 ARG PR 6 - ik
kml#h% > M F R %3 0T 5 2 %42 G T o kml 45X F J2% ~ Google map

¥ Google earth % 4 BAZ;\ FIRAFT N > 7 B A ki FRRARSAGF A PF L@ ¥ o

ERNEEES 3

dURRRAFES AR O RRERATTRT 0 &2 A - R 2R AT
AL T B a - EN G SN2 AL B AW
Feaf i A 2RF BRR-£3 268N 4> T UA EFOL Al REH T R
Pooru 382 912" 57 A nFAE o P niaELF LA ML L maG
X
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FALERIZ 2 23 F AL REFAAEIL - BAF AL L[ AHS Bd (3
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BoDERREF AR RAEYPF > D iedr A A F R f 0 Lk © o8l i
foowLE Rl AR T ET S AR > gl R L 0 U E)
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ors

el A RFEAFFTR2FAALPERMNERZ SRR BLEFR

So¥ (m) 55 (°E) R (°N) 5 R (°E) B (°N)
1 1879 121.573464 25.119274 121.573939 25.125645
2 933 121.583798 25.116842 121.589474 25.120365
3 1526 121.589474 25.120365 121.592450 25.125558
4 1577 121.600877 25.121062 121.609300 25.124542
5 2025 121.573939 25.125645 121.575352 25.134654
6 778 121.586661 25.128630 121.586504 25.134628
7 2125 121.592450 25.125558 123.597213 25.132116
8 2106 121.604337 25.125805 121.604546 25.133924
9 913 121.615537 25.125459 1271.619206 25.129717
10 919 121.514147 25.138673 121.520166 25.142769
11 904 121.520166 25.142769 121.526709 25.143873
12 875 121.534421 25.134959 121.539983 25.139286
13 585 121.539983 25139286 121.543572 25.140898
14 1268 121.554887 25.43870% 121.554730 25.141142
15 1143 121.575352 25,134654 121.574939 25.143702
16 1773 121.586504 25.134628 121.582718 25.143668
17 660 121.596098 25.143598 121.599497 25.140082
18 534 121.599497. 25.140082 121.602765 25.137280
19 293 121.630959 25.142588 121.610472 25.143551
20 922 121.623466 25.134997 121.629208 25.134806
21 1067 121629208 25.134806 121.635274 25.138580
22 1804 121.510264 25.146481 121.505344 25.152997
23 2799 121.520046 25.150025 121.510264 25.146481
24 1252 121.526709 25.143873 121.530098 25.149321
25 904 121.530098 25.149321 121.531429 25.152869
26 989 121.548833 25.152096 121.546893 25.147181
27 1659 121.551248 25.150324 121.559876 25.151697
28 481 121.559876 25.151697 121.563287 25.152779
29 528 121.574939 25.143702 121.573810 25.147164
30 855 121.582718 25.143668 121.581787 25.149621
31 1616 121.592295 25.152673 121.596098 25.143598
32 1601 121.604889 25.143866 121.602381 25.151784
33 1410 121.610472 25.143551 121.619391 25.148994
34 1595 121.619391 25.148994 121.629302 25.149394
35 904 121.629302 25.149394 121.635787 25.150627
36 1053 121.500381 25.156463 121.498727 25.161538
37 1404 121.505344 25.152997 121.500381 25.156463
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R £ B A= BE g1
KoL (m) &R (°E) SR (°N) &R (°E) S (°N)
38 1391 121.511981 25.156094 121.516770  25.161956
39 797 121.523485 25.161923 121.519420  25.161512
40 783 121.531429 25.152869 121.530345  25.156538
41 1197 121.545063 25.161857 121.550007  25.161124
42 101 121.550007 25.161124 121.550406  25.161850
43 977 121.563287 25.152779 121.566483  25.158555
44 446 121.576277 25.161729 121574395  25.161729
45 557 121.587637 25.161705 121589657  25.159488
46 1151 121.589657 25.159488 1213592295  25.152673
47 531 121.609503 25.158774 121,605842  25.160699
48 1260 121.619414 25.156622 121.609503  25.158774
49 806 121.624476 25.157390 121.619414  25.156622
50 1126 121.488311 25.163853 121.485269  25.171121
51 823 121.492944 25.166004 121.495168  25.171056
52 1288 121.508117 25.171004 121.500131  25.171870
53 977 121.516770 25.161956 121.520264  25.163351
54 1028 121.520264 25163351 121.523485  25.161923
55 1970 121.538863 25.168171 121.534799  25.170935
56 1438 121.541013 25.170890 121.545063  25.161857
57 1549 121.550406 25.161850 121.559933  25.166177
58 695 121,559933 25.166177 121.560389  25.167751
59 2165 1219574395 25.161729 121.576277  25.161729
60 1266 121.580815 25.165479 121.587637  25.161705
61 559 121596829 25.165806 121.599651  25.169278
62 223 121.599651 25.169278 121.600827  25.170695
63 767 121.614093 25.166859 121.619469  25.169312
64 1398 121.619469 25.169312 121.627741  25.170558
65 1874 121.485269 25.171121 121.484280  25.180102
66 1177 121.495168 25.171056 121.500454  25.172008
67 1634 121.500454 25.172008 121.508117  25.171004
68 1823 121.516440 25.180026 121.520281  25.171937
69 597 121.520281 25.171937 121.522629  25.174792
70 896 121.534799 25.170935 121.533088  25.175672
71 1590 121.543960 25.179317 121.541013  25.170890
72 768 121.557290 25.177182 121.559761  25.171887
73 1414 121.569340 25.179498 121.562935  25.179855
74 393 121.579634 25.179113 121.575189  25.179816
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%% (m) 5 (F) FR (°N) SR(CE)  HA(N)
75 2004 121.583488 25.177722 121.583769 25.179773
76 987 121.593654 25.179753 121.592076 25.173991
77 1645 121.600827 25.170695 121.606353 25.176740
78 710 121.619498 25.175061 121.616004 25.171894
79 1524 121.627741 25.170558 121.619498 25.175061
80 1478 121.484280 25.180102 121.486410 25.188130
81 559 121.497094 25.189118 121.500516 25.187625
82 1092 121.500516 25.187625 121.500956 25.189096
83 376 121.516668 25.182881 121.516440 25.180026
84 1417 121.523474 25.189036 121.520527 25.189047
85 2206 121.531630 25.185427 121.539673 25.186924
86 1585 121.547374 25.180499 121.547165 25.188925
87 1612 121.560047 25.184937 121.554176 25.181466
88 2312 121.562935 25.179855 121.560047 25.184937
89 2153 121.575189 257179816 121.571220 25.188845
90 1541 121.583769 25179773 121.588541 25.188441
91 286 121.592171 25.181483 121.593654 25.179753
92 213 121.604131 25.176284 121.603442 25.181345
93 487 121.613251 25.188688 121.615903 25.188727
94 702 121.492233 25.191605 121.497094 25.189118
95 1598 121.497094 25.189118 121.505460 25.198125
96 172 121.520527 25.189047 121.520356 25.190512
97 999 121.520356 25.190512 121.523474 25.189036
98 889 121.532253 25.198019 121.537767 25.193685
99 1756 121.547165 25.188925 121.549200 25.197333
100 192 121.560049 25.190164 121.558611 25.189959
101 1434 121.569972 25.190445 121.560049 25.190164
102 855 121.571220 25.188845 121.569972 25.190445
103 353 121.589197 25.190396 121.589825 25.189029
104 1803 121.589825 25.189029 121.595178 25.197783
105 2163 121.600972 25.197368 121.609657 25.193099
106 834 121.609657 25.193099 121.613251 25.188688
107 1040 121.505460 25.198125 121.510487 25.201877
108 1659 121.510487 25.201877 121.513957 25.207131
109 238 121.526624 25.203849 121.530323 25.198754
110 826 121.530323 25.198754 121.532253 25.198019
111 581 121.543668 25.207023 121.544932 25.203927
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e ;4 A= gk 2B

KoL (m) &R (°E) SR (°N) =R (°E) R (°N)
112 1378 121.551595 25.198233 121.553801  25.206917
113 X
114 X
115 826 121.581280 25.206870 121.581032  25.206290
116 1948 121.595178 25.197783 121.590063  25.198804
117 2034 121.513957 25.207131 121.520446  25.215304
118 1233 121.520446 25.215304 121.524445  25.210807
119 1085 121.537716 25.216053 121.540302 %, 25.212810
120 1010 121.540302 25.212810 121.543668", 25.207023
121 1444 121.553801 25.206917 121.560152°  25.212331
122 397 121.560152 25.212331 121561616  25.214494
123 X
124 1446 121.589903 25.209309 121.581280  25.206870
125 498 121.593744 25.207977 121.589903  25.209309
126 658 121.539185 25.218665 121.537716  25.216053
127 2024 121.543308 25.223087 121.550282  25.223515
128 1317 121.550282 25.223515 121.558624  25.225007
129 X
130 366 121.580037 25.224430 121.577071  25.224080
131 420 121.581948 25.224417 121.580037  25.224430
132 2143 121599865 25.219690 121.598767  25.224866
133 929 121.604243 25.217200 121.599865  25.219690
134 979 121.541072 25.230419 121.547276  25.234051
135 587 121.558624 25.225007 121.555615  25.228431
136 X
137 354 121.580066 25.225507 121.577199  25.226208
138 1402 121.585970 25.233368 121.580066  25.225507
139 1573 121.598767 25.224866 121.592635  25.232377
140 620 121.547276 25.234051 121.545659  25.236796
141 1330 121.560277 25.238599 121.554406  25.243066
142 1374 121.562801 25.243035 121.560277  25.238599
143 203 121.580122 25.242120 121.579552  25.242967
144 2203 121.588850 25.241618 121.580122  25.242120
145 976 121.554406 25.243066 121.562801  25.243035
146 598 121.562801 25.243035 121.562801  25.243035
147 635 121.579552 25.242967 121.579267  25.249313
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