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A ERTEYBERERRHNFIERBITBHZEHEER - LEENEZE - BBIBE
MARNFEERENE T EREF T ENVEN - ARERIESE 2 MKEBEIFREARE
B89 (International Union for Conservation of Nature, IUCN) #2328 5l BdiZE W FT B =&
BEBYETEEMBEEA R SR c DRBEPAATHRENMEELE 438 &
i 6 BT EANER (Not Applicable) R &igiE G & 518 37 EMIEEEAREN HRE °

TEEBZRXE (Nationally Threatened) MZAEF » 2 BB R EIZM@SE (Nationally Critically
Endangered) 287l - 6 BB B R ¥ E (Nationally Endangered) 85! ' 3SEEBREXRZE
(Nationally Vulnerable) 87! J//U: 11 EE Y& AR T R iE RS 29.7% ° HER
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WTESR D FEEE (taxon) HEEBIR KR 2R
BREEENBERE - KIEXEBEREEM
HHEEREBE - i BRAREREREK
PR EBEIEFNE2ELE  RNUEFIE
XFHEMRENEDERDPEARNEEZTR
(Townsend et al. 2007; Pimm et al. 2014)

H IUCN i@ FEZE S (Species Survival
Commission) B &M IUCN 4L fFZ & 8% (IUCN
Red List of Threatened Species) * B 1964 &
FRIARMLUR » ERL AT EEHRYERE
R E LB REENREMIE (Rodrigues
et al. 2006; IUCN Standards and Petitions
Committee 2024) » BEFER (& 1) KFHHIEZE
(criteria) (IUCN 2012b) » T4 ??E?EE’] IUCN
AREERMERBRRETHEEERAER
(IUCN 2012a) » IREA A aT 2 B R E A
BB AENE ESEKIE (Townsend et al.
2007) ° LB ETE - NMEBBINS
Eihva /féﬁi%tt/f B RALE EEEEND
TEFEIN5EEE (Rodrigues et al. 2006) °

7f EE)J#@%TE Fiﬁﬁ’ﬁaiﬁ%%i&ﬂi

//\TDEZT%EXE@%’;@E@J%%IRi%% AL 7R
X EBEEVYBRERNNTERN 257
2006 £2 2008 FF#E1T Y M/ NRIBIAL R E &
FEEH - 2015 F IUCN BXARE Y 2 - X9
2IRWIEETE 0 7 2012 F 2014 FEEEHF
HER L ZREH T E—RBIRFTEFH
6,260 ¥)FE - AILANY 2,000 ZREHHE A TERY

BRFHE - ZE5EHFMI 1,000 MEREBEEE
SRR R2RFIEEREE TR ER
BITHLREHETERNERER - 2023 4F
IUCN EEMMEBRANELHPER - 2
SR 2 — (41%) NMEEDEE RS &
XEYE (B3mE  ASHESEER ) mE
R AR LB 4 N Ay 3= R B¢ 1980-2004 A A S
HIZR (SEESRAE ) B\ 2004-2022 FFHARRMSR,
1REBATREE (Luedtke et al. 2023) °

EREZEEMERYETBNARETE
B3 > B 2004 FHF B = EFEE A (FERR
I EEMEAE) BAXEMITE (BB
AR EYER ) 282 IUCN Z SSC MIEHER
A BRENERBEUSRORENEY

| Rana longicrus
EMIRE Long-legged Frog
NVU B1b(i,iii)c(i,iii)
EYNEIE
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N BEAMNEENMER  ZH&7E 2008
2009 ~ 2016 £4 2023 FHIBEE BRI EREH
P2 ERBENGH Y HEEFENTEM
BEYE - 12 2015 F/A - BRBERERMERK
BARARE BREEIBED LM TR
BT RIZERRENSHESMARETEIEE
TARE » WA 2017 EERBA Y UIEEARERN
F—IREEMBRALEERE - ATIIER
HREEERRBENIRESE - Bl EHEN
RROEVBELNES  REBLUEENER
R T ME AN RERR - £1TE

VIR AR RS | Nidirana okinavana
B2 Harpist Brown Frog
NCR B1abiii)
WER /&

1. IUCN BIZRSK @I AL R EZHE R ©

EFINEAE EW
[RiE#E RE

SEER
s CR %
BEER
O aEEEH e EN %
B VU
O eah  pEs® N 1
O HEBEHE
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O FiEsarEmE
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2. LRI

ARECEEMBEAZERENTHRBERITEBALT

21 FEMAFTEZAFEET

AREFENEERZEAENMESR
WE EoRREtnEagTERBEFFT
R S 18 ) £8 (American Museum of Natural
History) FA A9t 5} W3 12 28 %) 7& (Amphibian
Species of the World, ASW) % & # (Frost
2024) - FT B AR EN MEHR KL 43
7@ - H gt (Fejervarya cancrivora) ~ 32
4F #f (Aquarana catesbeianus) ~ 1 & O #f
bE MR B ¥ (Polypedates
megacephalus) ~ & Y& &} (Rhinella marina) £4

(Kaloula pulchra) ~

M= Y& (Eleutherodactylus planirostris) 5 6 &
HBERASZEARSNIRE - BAER (Not
Applicable) [@IHFF AR EETT » AItLEtAE
37 M EREAEMNE °

2.2 B EEANT T

ST RERER  AIMRER IUCN sHHR
AEFTEE (IUCN 2012b; IUCN Standards and
Petitions Committee 2024) » 2 RERDHEE
T BMRE ~ MRERE - ERNEHEEER
BREFEM  RUFERSE - REEEERF
HEAERREE - MR 5| AERMRIREAA o

B0 HEEIIMER IUCN AL & & Bk
R B IR E(E TSR ¢ 16 METTREME (IUCN
Standards and Petitions Committee 2024) °
FEAEERBABE A RERKEH TR (Rapid
population reduction) ~ B. #b I 3 5 £
(Geographicrange) ~ C. /NRE HFH B T B
(Small population size and decline) ~ D. JF &
INEDIRIRZHEREE (Very small or restricted

| Hynobius arisanensis
BT 22 1| LA #R Arisan Salamander
NVU B1abfiii)
wE= /&
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population) * L X E. & 1t 2 #T (Quantitative
analysis) & 1 KAZ % [ ¥ & 2 IR AR AZ % (Sub-
criterion) K EK R (Qualifiers) FT#E gk R K
it (logic tree) 1T (K 1) - ERAREFER
AEVRBRHEEE A £ E EA—(ER%ER -
Z R HERMSE (Nationally Critically
Endangered, NCR) » 75 B 7£ B 4 [ B i8R = A9
WABRERE - EREEBBREATREVERS A
F E A A—ERGCIRER - ZYEER
% B ZX 8 f& (Nationally Endangered, NEN) °
RENEESMNARIEE SRR o E&ER
AFEETREYERESE A £ ENEA—E
RN L EBERARARREZR ZE (Nationally
Vulnerable, NVU) » 7R B 7£ 7 SN FR AR = B
wRkE - MERZEZYEENRLEESER

e~ EZRBERERXZENYE - EXYRE
EREREETHG - BRIHAFEME - M
B - BREFSNAIEEAANRR
ERNEXEERINERR  ZMEREER
K #& 1 % & (Nationally Near-Threatened,
NNT) - EX Y EERBFFEETH(E - B
ARFEERBE « BZES - BXZAHER
BIXBERE  ZYERERRERE RS
# (Nationally Least Concern, NLC) - 1 & X
Vil 2B BRAN DM EEERN AT EESE
BETREBRRAGE  ZYERBERR
=~ (Data Deficient, DD) 28 5l - & 1@ 2 f8 & JT
WEKPTEEIETTE  RE/FEE K
ZRE - BIFIAZBZYENER - W E XX
WE RS A BRI ER K E R ZER

F£1.IUCNAKESE (RGBT Z2E) MEOSZERTHEEMENRNSA - B1IER IUCN Standards and Petitions

Committee (2024).

ZEEBIFIEESE A-E ¥Bf& (CR) & (VU) BRESZE (NT)
A RS T (IEFRIERA 10 £5§ 3 At - UIRRERE)

Al > 90% > 70% > 50% > 30%

A2, A3 & Ad > 80% > 50% > 30% > 20%

Al BB FIRERTT TS  #h IR ERS TRESRLE - MEK TRNRERPBEEIENERRD

A B LE

(a) E#EIE - (A3FRIMN)

(b) BEZDEHNYEEEIES -

(o) DMEE - SEHENERERINTRE -
(d) EFRSBIERIRI MR

(

e) EEBIRIINLE  MRXE R SRR BEENTEYHE -
A2. & A1 FTIBEA T INRTERER « #ifh - AR ERFREERRE - BEKRENRENAREL « REAZA

A -

A3. f&H A1 FTFIBERSATHES © HERISURBEMERA AT N ERE - (RERAZE1004F) -
A4. 18 A1 FTFISMEMIITOPTEIER ~ #Efh ISRV RIRERREMN—REBSRE - ERRENRENRELE -

OSSR AT o

B. 7B HITEIEE (EL Bfg B1 2 B2 Hh 2 —RIEH)

B1. A7h&EEE (EOO) < 100 km?
B2. 5BMTE (AOO)

BREEUT IBERTHED 218 EFS 1 BIEREF  WTHERBNT -

< 5,000 km? < 20,000 km? < 20,000 km?

< 10 km? < 500 km? < 2,000 km? < 2,000 km?



ZEHRFIERE A-E HEf& (CR)
(a) BERR(RBERERSE »
BHEE -
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SE (VU) HBRERE (NT)

<5 <10 <10

(o) RREBERER MG~ AETER - TIIRRER —NBENFE TS
() DFREEE S (i) SAEE ; (i) Btz R - BREESGE ; (v) ERBHNEEREZHE ;5 () BEEIEZ RRMERRE

(© TIBEBREFZ—NBEZ2REIZIESE

() DREEE 5 () SBEEE ; (i) ERMFNEREZHE 5 (v) BEEIEZ RRVE RS

C. BB/ A TH 2 HTiEE

HREF A BB BE Bl <250 < 2,500 < 10,000 < 20,000

B Af# C1 5 C2 Hbz—HI1EH

Cl. RHEE « HANTEEYER IER—R 5E% K 10 Ex =1 10 E=R
B ERBBTE TR - (B TH& 25% TB& 20% T 10% TF& 10%
EZEAEARIR 100 4F) (URERE) (URERAE) (UEER®E) (URERE)

C2. MBI ~ HEfhITEL - BEETERMERBUSTE TR - MEHKEERER T EL—EBRE

a() S{EREHRAFREETE A EREER <50 < 250 < 1,000 < 1,000

i ﬁiﬁgfﬁiﬁg_ﬁﬁﬁw 90%-100% 95%-100% 100% 100%

(b) BB EEZIREIZIES)

D. iRt B2 hRIRZEITIRE

REEBLUTIER

D. BFEREEL <50 < 250 D1. < 1,000 D1. < 2,500

B /&R TIER :

D2. B EER REANEE R
R ERKRAUESEREE
EeXBRERITEBEHIML
5 (HER IBERHEZ B RIE
MZERER]) °

D2. HE@E&E <20 D2 SE@EE <50
km? km?

HDTUFR <5  NOMMBH < 10

10 FAR=@HAK 20 FANAEEK

E. E1LoHh
B 4 > =
EFIMERE R B 50%
(LIRE R BRBE 1004F)
2.3 AR REE

T EFEENTHERECHEMEERER
MBS ETE  EERATREEIRI TR M 6
TIBRMERE » N 2024 F 9 B 24 HERBRA

NEFIMERZE NEFIMERZEER 100 EREEFINEE
EBiE 20%
(UEE R BB 100£)

R 10%

FAHEREE LA R EHEERTE
B AR RBE BHET T - KB
B ENRAEERATSE 21 522
O TR A AR -
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| Hylarana taipehensis
Z4b7REE Taipei Grass Frog

WEE /&

. EEMBRARER BT (LE

MRETRNEZEMEESYTH B2E
J& B =M/ (Nationally Critically Endangered)
BA B6E B B X HE B (Nationally
Endangered) # 5> B3 B E X 5 &
(Nationally Vulnerable) 87 M E 11 @x%Z&
MR S ARRFTE T MmE RN 29.7% -
5 61BN B K AT X % (Nationally Near-
threatened) 285l * HtR 20 EBMNEREGHEE
# (Nationally Least Concern) #8731 °

TELUFHREH tﬂﬁlﬁ*ﬁm_ﬁiﬁﬂfﬁ
— 2017 EEEALEEER " LINW
uﬂﬁm%a’n RELLEH - RIR IUCN 21)3'23%
FRAE B - IR [E A ER (IUCN Red List
Index - Guidance for National and Regional

Use) (Bubb et al. 2009) MYziHR » B RFFRD

AHERRZAREEARNNE - BrIERER
HXBENEBEERENEEZL  HERR
BRARFHMTEEERETRENIVEE N
HRBBEENREBATSIE - At > AREZH
WA Y BE2 METHRREHERGER © *LTEA
NEFHNBEER BT RENIRET
AL =R DU BS RN - HR BRI A8 HIKAim
MDMETT  EALREERIRILI TN EIERTS
B ERAKERBRIFEERENS
B8 AIRNSEEMERINEDR - 15 &
WEMRE Y 2024 FRIRAEEREIER » L
MRARZEBREAREHEER L2
E o AR EMEMERNEEN KGR GRE
AEEREL -
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31 EEIEWMEHEYIE (B SERMEE NCR - BIZRBERE NEN EIEIR 518 NvU $831 ) &%

AR Y& 2024 2024% 2017
SEIRERER EBAIEELHR SEIREER

Hynobius glacialis WL NCR B2ab(iii) CR B1abl(iii) NCR B1abii)
Lai and Lue, 2008 [/ X RR ao( ao( ao(
Nidirana okinavana R

2= NCR B1 EN B1 NCR B1
(Boettger, 1895) B C ab(iii) ab(iii) C ab(iii)
Hynobius fucus EBLMA  NEN B2ablii) NT B1abiii) NEN B1abf(i,ii)
|_ai and Lue’ 2008 F5E X B2 aolll, il ao( aolll, i
Hynobius formosanus = NEN B2abli) EN B1abiiii) NEN B1abliii)
Maki, 1922 ** =/= up aolll aolll ablin
Hynobius sonani . @
(Maki, 1922) ** WA NEN B2ablii) EN B1ab(iii) NEN B1abiii)
Hylarana taipehensis =i NEN B2ab(ii iii,v)clii)  LC NEN B2ab(i, it iv)c(ii i)
(Van Denburgh, 1909) SI7RE ab(ii, i, iv)c(ii, i ab(ii, i, iv)c(ii, i
Zhangixalus arvalis R NEN Biab(iii,v)c(iii)  EN Blabii) NEN Bab(i,ii,iv)c(iii
(Lue, Lai, and Chen, 1995) 7R &R Bt I, i, v)c(ii i i, iv)c(i
Zhangixalus aurantiventris R NEN B2abiiii) EN C2a() NEN B2abliii)
(Lue, Lai, and Chen, 1994) == apu al anu
iy n.Ob'us arisanensts FIELLILAE NVU Blabii) EN B1abiii) NVU B2abiii)
Maki, 1922
Ran.a longicrus RIN7RE NVU B1b(i,iii)c(i, i) VU B1abljii,v) NNT B1biiii)
Stejneger, 1898 — —
zhangixalus taipeianus - gy oy NVU B1ab(ii) VU B1abli) NVU B1ab()

(Liang and Wang, 1978)

* AALAPRY 2024 RIERBZ BTN - WIFR D EE TR AR E R HHANREEER -

** AFEERAA ¢ Nishikawa A (2021) RIBERENXEMEAEFEER » R 2021 FRIEALER
TEM H. sonani B4 H. formosanus * RZINA o RALR =28k 75 mie L B 242 2K B R SRR
BIE » EEEE PRI —HER -
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32 = EBFBEAESE

AR 2 PR IEZ £7

SEET & 2024 2024 2017
EERESN 2HUKRELHEE SEIREHN
Kurixalus wangi
Wu, Huang, Tsai, Li, Tt NNT B1a DD DD
Jhang, and Wu, 2016
Polypedates braueri .
(Vogt, 1911) hECHE YT NNT B2biii) LC LC
Zhangixalus prasinatus Rl NNT B1b(iii NT B1abii) NNT B1bfi)
(Mou, Risch, and Lue, 1983) R " apu "
Microhyla butleri BN NNT B1b(iii) LC DD
Boulenger, 1900
Micryletta steinegeri W . S
FHREE/NRE NNT B1bfiii) VU B1ab(iii) NVU B1b(i,iii)c(ii)
(Boulenger, 1909)
Pelophylax fuki i _
elophyfax Tkenensis ERemE NNT B2biii) LC NNT B cfiii)
(Pope, 1929)
3.3 EEBRTECHRERN zMIEEYERER
SEET & 2024 2024 2017
EERESN 2BURELHER SEIREHR
Bufo bankorensis
pE e
Barbour, 1908 BB NLC LC NLC
Duttaphrynus melanostictus B EE iR NLC LC NLC
(Schneider, 1799) e
Fejervarya limnocharis g NLC LC NLC
(Gravenhorst, 1829) R
Hoplobatrachus chinensis .
i NL L NL
(Osbeck, 1765) R < < <
Limnonectes fujianensis — _
= % =
Ye and Fei, 1994 B NLC LC NLC
Hyla chinensis
Gl
Giinther, 1858 oh B 4 NLC LC NLC
Microhyla fissipes .
JNER NL L NL
Boulenger, 1884 % ¢ ¢ ¢
Microhyla heymonsi B/ RE NLC LC NLC
Vogt, 1911
Nidi I
idirana adenopleura P NLC LC NLC

(Boulenger, 1909)
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SHEER hyr & 2024 2024 2017
EERESN 2HUREHEH SEIREHR
Hylarana guentheri e N
BV NL L NL

(Boulenger, 1882) HREAE c c C
Hylarana latouchii - N
(Boulenger, 1899) HIER# R NLC LC NLC
Odorrana swinhoana

HE 2 o g
(Boulenger, 1903) MR E NLC LC NLC
Rana sauteri

fo 185 T S it
Boulenger, 1909 BB NLC VU B1ab(iii) NLC
Buergeria choui s

B EC s 4 NLC LC _

Matsui and Tominaga, 2020

Buergeria otai
Wang, Hsiao, Lee, Tseng, Lin,  XH&E NLC LC -
Komaki, and Lin, 2020

Buergeria robusta

1o fathE NLC LC NLC
(Boulenger, 1909) B

Kurixalus berylliniris
Wu, Huang, Tsai, Li, iRt NLC DD DD
Jhang, and Wu, 2016

Kurixalus eiffingeri

—++ t‘ 1+ NL L DD
(Boettger, 1895) SRR ¢ ¢
Kurixalus idiootocus "
[l NLC LC NLC
(Kuramoto and Wang, 1987) BB
Zhangixalus moltrechti O, NLC Te NLC

(Boulenger, 1908)

| Hynobius sonani

BEKILMA Sonan's Salamander
NEN B2ab(iii)

WRE B

N i 4 n‘\j
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L ENZRREEWES

xiﬁmmmﬂﬁﬂl 2z 37 Eﬁm BB 11 BAEDIRZEZEMIESR (IUCN 2024) - It 11 EHH
9?@%%/% iE/DJJ ( NCR NEN A NVU) - 1 Tiﬁé/%.%_\j{ﬁ iE%J ] Tiﬁg/%
%%ﬁﬁ%iﬁ% o

SHEE T =oh &4 2024 EBYIEELER 2024 ZE¥IEZELER
LHayi”;kZ“LsuZla;;gs RIS NCR B2abiii) CR B1abii)
g’iﬁgzro’;g';;”a =g NCR B1abf(iii) EN B1abfiii)
:’Aya ”;i’;;zformosa”“s =] A NEN B2abiii) EN B1abfiii)
Hynobius sonani
(Maki, 1922) EEELMmE NEN B2abiii) EN B1abliii)
(ZLZ‘ZHQL:I&'ES;ZE; 1995) FREETRI I NEN B1abd(,iii,iv)c(ii) EN B1abfiii)
Zhangixalus aurantiventris Rttt .
(Lo, Lai, and Chen, 1994 el Ll NEN B2ab(iii) EN B1ab(v)+2ab(v); C2ali)
mobive ari ‘
Mya ’;‘:i’;;;”sa”e”s’s EEIE NVU B1abii) EN B1ab(i)
é\gglyit;iftf;g;ge” SFREE/NRE NNT B1b(iii) VU B1abliii)
i?::j’:ﬁ;”f/\f::; e'?;’;’; Il NVU B1abiii) VU B1abiiii)
5?;::;’;?'?2;58 ERReE NVU B1b(,iii)c(i, i) VU B1abfiiiv)
5 )

ana sauter B NLC VU B1abiii)

Boulenger, 1909

5. #i 55

R RAFE2EF EREN R 2B EER  RES - MOUF - BERRESHESWED
AHMEEMAEEREE - DIREMBERESRN R PPTRHARIEREMEEE -
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. Abstract

Systematic assessments of species extinction risk at regular intervals are useful because the
results can inform conservation action. Ongoing developments in taxonomy and related research
and threats to species underscore the need for periodic reassessments. This report describes the
second Red List of Amphibians of Taiwan, 2024. In accordance with the suggested guidelines and
criteria of the International Union for Conservation of Nature, a list of amphibians in Taiwan was
compiled. A total of 43 amphibian species were selected, 6 of which did not fulfill the inclusion
criteria and were categorized as not applicable. The remaining 37 taxa were then assessed.
Specifically, eleven taxa were categorized as Nationally Threatened, two taxa were classified as
Nationally Critically, six taxa were categorized as Nationally Endangered, and three taxa were
categorized as Nationally Vulnerable. These threatened species comprised 29.7% of all the species
evaluated in this study. Among the remaining 26 species, 6 taxa were categorized as Nationally
Near-Threatened, and 20 taxa were categorized as Nationally Least Concern. Compared with the
Red List of Amphibians of Taiwan, 2017, Buergeria choui and B. otai were added to the second Red
List of Amphibians as per the current assessment. Additionally, four species previously classified as
Data Deficient were reassigned to other Red List categories. Notably, two species were elevated to
higher categories due to their increased extinction risk, whereas one species was downgraded due
to its decreased extinction risk. Ongoing evaluations are needed to clarify whether these changes in
categories are due to variations in ecological background information collected at different times or

whether they are genuine changes in conservation status.
Threatened categories

Critically Endangered M Near Threatened
M Endangered M Least Concern

Not Applicable 6 —\ B Vulnerable

Subsequent
Evaluation

Candidate Species

43

Taxa

37

Percent of (D
the Threatened species 2 g . 7 %
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1. Introduction

In the field of conservation management,
assessments of the risk of extinction for species
or taxa are critical. The succinct categorization of
taxa according to their threat levels forms the basis
for prioritizing recovery initiatives and scientific
research, assessing the effectiveness of existing
conservation strategies, securing funding support
for habitat preservation, and rationalizing the
allocation of resources (Townsend et al. 2007; Pimm
et al. 2014).

The Species Survival Commission under the
International Union for Conservation of Nature
(IUCN) is responsible for compiling the Red
List of Threatened Species (i.e., the Red List).
Since its inception in 1964, the Red List has
evolved into a pivotal reference for assessing
the status and trends of globally threatened
species (Rodrigues et al. 2006; IUCN Standards
and Petitions Committee 2024). Additionally, the
categorization framework, assessment criteria,
and regional guidelines established by the IUCN
have been widely adopted by countries as the
bases for designating threatened species within
their jurisdictions (Townsend et al. 2007; IUCN

| Micryletta steinegeri
SRS KR
Steineger's Narrow-mouthed Frog
NNT B1b(iii)
WEE /&

2012a; IUCN 2012b). The standardized assessment
methodology employed by the IUCN for compiling
the Red List enhances not only the development
and implementation of conservation policies
around the world but also the thoroughness of
assessments of the worldwide conservation status
of both plant and animal species (Rodrigues et al.
2006).

Amphibians are sensitive to ecosystem
disturbances and can serve as indicators of
environmental changes. In 2004, the IUCN
completed the first evaluation of amphibians on the
Red List. The Red List is continually revised. In 2006
and 2008, the IUCN conducted two minor updates
of the Red List due to exponential increases in
the amount of amphibian data collected. In 2015,
the IUCN initiated the second Global Amphibian
Assessment. Building on reassessment efforts
during 2012-2014, it updated the 6,260 species
from the first evaluation and added 2,000+ first-
time assessments for newly described species.
At present, approximately 1,000 expert scholars
have conducted evaluations to systematically
determine the decline in the amphibian population
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globally and consequently implement appropriate
conservation actions. Among the amphibians listed
in the 2023 Red List, 41% of global amphibian
species are threatened (critically endangered,
endangered, and vulnerable). The leading cause of
increases in extinction risk in amphibians shifts from
disease (chytridiomycosis) during the 1980-2004
period to climate change effects during 2004-2022
(Luedtke et al. 2023).

Dr. Kuang-Yang Lue (former professor at
National Taiwan Normal University) and Dr. Wen-
Hao Chou (researcher at National Taiwan Museum
of Natural Science) are the first experts from
Taiwan to be a part of the [IUCN Species Survival
Commission amphibian expert team (they joined

they evaluated 31 native amphibian species of
Taiwan. International experts evaluated many
amphibian species of Taiwan in 2008, 2009,
2016, and 2023. In 2015, the Forestry and Nature
Conservation Agency of the Ministry of Agriculture
and the Taiwan Biodiversity Research Institute of
the Ministry of Agriculture jointly promoted the
assessment process of the vertebrates of Taiwan
at the national scale for compiling the Red List.
Moreover, in 2017, the first edition of the Red List
of Amphibians of Taiwan was published. However,
recent rapid changes in Taiwan’'s ecosystems,
ongoing publications of new species, and
taxonomic revisions have greatly increased the
urgency for a national-level re-evaluation and
review of the risk of extinction to the amphibians of

in 2004). Together with other international experts, Taiwan.
Figure 1. Regional Red List categories. Extinct EX ]
Extinct in the Wild EW
Regionally Extinct RE
Threatened categories
g
Q
O Adequate data g
a Endangered EN z
2
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O Eligible for Regional _ 1
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2. Assessment process

The assessment process and methodology for evaluating the threatened status of amphibians in Taiwan

are summarized as follows:

2.1 Defining the Taxa Included in the Evaluation

The scope of the evaluation was all amphibian
species in Taiwan. The categorization criteria and
scientific names of the species were based on
Amphibian Species of the World published by the
American Museum of Natural History (Frost 2024).
In this study, 43 amphibian species were considered
as candidates for evaluation. Among these species,

Fejervarya cancrivora, Aquarana catesbeianus,
Kaloula pulchra, Polypedates megacephalus,
Rhinella marina, and Eleutherodactylus planirostris
are invasive species; thus, they were listed as not
applicable for region-based evaluations. Therefore,

37 species were selected for evaluation.

| Zhangixalus arvalis
FEZEMSIE Farmland Treefrog
NEN B1ab(i,iii,iv)c(iii)
MWEE /&



2024 EEMEEALELH

| Hylarana taipehensis
=1b7REE Taipei Grass Frog
NEN B2ab(ii, iii, iv)c(ii,iii)
WEE /&

2.2 Data Collection and Preliminary Evaluation

After species were selected for assessment,
ecological information was collected from
academic reports, research papers, databases, and
relevant expert opinions on each taxonomic unit
following the IUCN assessment standards (IUCN
2012b; IUCN Standards and Petitions Committee
2024). Ecological data were obtained, and citations
and explanations of sources used were provided.

Every targeted species was assigned a
preliminary threat category in accordance with
the guidelines in the Red List Categories and
Criteria Version 16 (IUCN Standards and Petitions
Committee 2024). The assessment process

involved constructing a logic tree in accordance
with the following criteria: A. Rapid population
reduction; B. Geographic range; C. Small
population size and decline; D. Very small or
restricted population; and E. Quantitative analysis.
Each criterion also comprised several subcriteria
and qualifiers (Table 1). A taxon was Nationally
Critically Endangered when the best available
evidence indicated that it met any of the criteria A
to E for Critically Endangered, and it was therefore
considered to be facing an extremely high risk
of extinction in the wild. A taxon was Nationally
Endangered when the best available evidence



indicated that it met any of the criteria A to E for
Endangered, and it was therefore considered to
be facing a very high risk of extinction in the wild.
A taxon was Nationally Vulnerable when the best
available evidence indicated that it met any of the
criteria A to E for Vulnerable, and it was therefore
considered to be facing a high risk of extinction
in the wild. Nationally threatened species were
those in categories NCR, NEN and NVU. A taxon
was Nationally Near-Threatened when it had
been evaluated against the criteria but does not
qualify for Critically Endangered, Endangered
or Vulnerable now, but is closed to qualifying for
or was likely to qualify for a threatened category

The Red List of Amphibians of Taiwan, 2024

in the near future. A taxon was Nationally Least
Concern when it had been evaluated against
the criteria and does not qualify for Critically
Endangered, Endangered, Vulnerable or Near
Threatened. A taxon was Data Deficient when
there was inadequate information to make a direct,
or indirect, assessment of its risk of extinction
based on its distribution or population status.
Each taxon was analyzed against each criterion
and was considered to be threatened if they
satisfied one or more of the criteria. The taxa were
then listed under the appropriate categories, and
corresponding criteria and subcriteria were listed

under each taxon.

Table 2. Overview of Red List criteria adopted in this study. Modified from IUCN Standards and Petitions Committee (2024).

Use any of the criteria A-E Critically Endangered Vulnerable Near Threatened
A. Population size reduction (declines measured over the longer of 10 years or 3 generations)

A1l > 90% > 70% > 50% > 30%

A2, A3 & A4 > 80% > 50% > 30% > 20%

A1. Population reduction observed, estimated, inferred, or suspected in the past where the causes of the reduction are clearly
reversible AND understood AND have ceased, based on and specifying any of the following:

a) direct observation. [except A3]

b) an index of abundance appropriate to the taxon.

d) actual or potential levels of exploitation.

(
(
(c) a decline in area of occupancy (AOO), extent of occurrence (EOO) and/or habitat quality.
(
(

e) effects of introduced taxa, hybridization, pathogens, pollutants, competitors or parasites.

A2. Population reduction observed, estimated, inferred, or suspected in the past where the causes of the reduction may not have

ceased OR may not be understood OR may not be reversible.

A3. Population reduction projected, inferred or suspected to be met in the future (up to a maximum of 100 years) [(a) cannot be used

for A3]

A4. An observed, estimated, inferred, projected or suspected population reduction where the time period must include both the past
and the future (up to a max. of 100 years in the future), and where the causes of reduction may not have ceased OR may not be

understood OR may not be reversible.
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Use any of the criteria A-E Critically Endangered Vulnerable Near Threatened

B. Geographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)

B1. Extent of occurrence (EOQO) < 100 km?2 < 5,000 km?2 < 20,000 km?2 < 20,000 km?
B2. Area of occupancy (AOO) < 10 km?2 < 500 km?2 < 2,000 km?2 < 2,000 km?
AND at least 2 of the following 3 conditions (one for Near-threatened category):

(a) Severely fragmented OR #

. =1 <5 <10 <10
locations

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) area,
extent and/or quality of habitat; (iv) number of locations or sunpopulations; (v) number of mature individuals

(c) Extreme fluctuations in any of: (i) extent of occurrence; (i) area of occupancy; (iii) number of locations or sunpopulations; (iv)
number of mature individuals

C. Small population size and decline
Number of mature individuals < 250 < 2,500 < 10,000 < 20,000
AND at least one of C1 or C2

C1. An observed, estimated or
projected continuing decline 25% in 3 years or 1 20% in 5 years or 2 10% in 10 years or 3 10% in 10 years or 3
of at least (up to a max. of generation generations generations generations
100 years in future):

C2. An observed, estimated, projected or inferred continuing decline AND at least one of the following 3 conditions:

a(i) Number of mature individuals

. . <50 <250 < 1,000 < 1000
in each subpopulation

a(ii) % of mature individuals in

. 90-100% 95-100% 100% 100%
one subpopulation =

(b) Extreme fluctuations in the number of mature individuals

D. Very small or restricted population Either:
D. Number of mature individuals <50 < 250 D1. < 1,000 D1. < 2,500
AND/OR

D2. Only applies to the VU and
NT category. Restricted area
of occupancy or number of

locations with a plausible AOO < 20 km2 or AOO < 50 km2 or
future threat that could drive B - number of locations <5  number of locations
the taxon to CR or EX in a <10

very short time

E. Quantitative analysis

>50%in 10yearsor3 = 20% in 20 years or 5

Indicating th ility of
ndicating the probability o generations generations = 10% in 100 years -

extinction in the wild to be:
(100 years max.) (100 years max.)
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2.3 Expert opinions

The categorization outcomes derived from the Concurrently, the draft list and data pertinent
abovementioned procedures underwent rigorous to the assessment were circulated among the
evaluation by amphibian experts. This process frogwatching community for public comment. In
was aimed at ensuring the comprehensiveness the final stage, the categorizations were scrutinized
of the data collected and supplementing any again by reapplying Steps 2.1-2.3 of the process,
missing information. Subsequently, a special culminating in the completion of this report.

workshop was convened on September 24, 2024.

| Zhangixalus aurantiventris
PEIERIE Orange Belly Treefrog
NEN B2ab(iii)
WEE /&
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3. Red List of Amphibians of Taiwan

Among the amphibian species in Taiwan,
two were classified as Nationally Critical, six were
classified as Nationally Endangered, and three
were classified as Nationally Vulnerable. These
11 threatened species comprised 29.7% of all
the species evaluated in this report. In addition,
six species were classified as Nationally Near-
Threatened, and 20 were classified as Nationally

Least Concern.

In Table 3.1, 3.2 and 3.3, an additional column
titled “Taiwanese Red List Category in 2017" has
been added for each taxon to facilitate the review
and comparison of the assessment results from
the two different years. According to the “Red
List Index-Guidance for National and Regional
Use” (Bubb et al. 2009), changes in the Red List
categories across different years may result from

genuine changes in the threat status over time.
Alternatively, they may arise from discrepancies in
the ecological background information collected at
different time points or from the reinterpretation of
the data. Thus, in this report, the threat information
of each taxon from both assessments was
reviewed. The Red List categories of taxa showing
genuine improvement are highlighted in bold,
whereas those with increased extinction risk are
underlined. No additional markings were made for
taxa with nongenuine changes in their categories.
Additionally, this report included the 2024 Global
Red List categories to facilitate the comparison and
reference of the Red List assessment results across
different spatial scales. The evaluation data and
results summarized in this report are available from
the corresponding author.

| Hynobius formosanus

=78 ||| Formosan Salamander
NEN B2ab(iii)
WEE /&
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3.1 List of Threatened Amphibian Taxa in Taiwan (Incl.: Nationally Critically Endangered,
Nationally Endangered, and Nationally Vulnerable)

Taiwanese Red List Global Red List Taiwanese Red List

Taxon Common Name Category in 2024 Category in 2024*  Category in 2017

Hynobius glacialis

Lai and Lue, 2008 Nanhu Salamander  NCR B2abjii) CR B1ab(iii) NCR B1abfiii)
Nidi ki
(B'C);rtig:rf’1g”935‘;a”a Harpist Frog NCR B1abiiii) EN B1abiiii) NCR B1ab(iii)
Hynobius fucus Taiwan Lesser
NEN B2ab(ii,jii NT B1labfiii NEN B1abii,iii
Lai and Lue, 2008 Salamander ab i i ab(iii) bt i)
Hynobius formosanus Formosan
Maki, 1922 ** Salamander NEN B2ab(iii) EN B1abfiii) NEN B1ab(iii)
Hynobius sonani Sonan's Salamander NEN B1abiiii) EN B1abiiii) NEN B1ab(iii)
onan's Salamander ab(iii ab(iii ab(iii
(Maki, 1922) **
Hylarana taipehensis Taivei G £ NEN B2ab(ii,iii, iv) LC NEN B2ab(ii,iii,iv)
(Van Denburgh, 1909) alpel Lrass trog - i) it i)
Zhangixalus arvalis C S
Farmland Treefrog NEN B1ab(i,iii,iv)c(ii)  EN Blabfiii) NEN B1ab(i,iii,iv)c(iii)

(Lue, Lai, and Chen, 1995)

Zhangixalus aurantiventris Orange Belly

NEN B2ab(iii EN C2a(i NEN B2ab(jii
(Lue, Lai, and Chen, 1994) Treefrog ab(iii) a0 abii
Hynobius arisanensis )
. Arisan Salamander NVU B1ab(iii) EN B1abfiii) NVU B2ab(iii)
Maki, 1922
Rana longi
Sfe?ie‘;g'?;“;g Long-legged Frog ~ NVU B1b(i,iiijc(i,ii) VU Blabiii,v) NNT B1b(i)
Zhangixalus taipeianus o .
Taipei Treefrog NVU B1ab(iii) VU B1ab(iii) NVU B1ab(i)

(Liang and Wang, 1978)

* In this section, "2024" refers to the year in which the literature was reviewed, rather than the final

assessment date of each taxon's global Red List evaluation.

** Taxonomic notes: Based on the earliest literature descriptions and measurement data, Nishikawa et al.
(2021) confirmed that what was commonly identified as Hynobius sonani prior to 2021 should actually be H.
formosanus, and vice versa. The scientific names of these two salamander species in the Red List have been
corrected accordingly, along with their corresponding Chinese names.




2024 BTG E L

| Pelophylax fukienensis
fRESAREE Fukien Gold-striped Pond Frog
NNT B2b(iii)
wEE /&

3.2 List of Near-Threatened Amphibian Taxa in Taiwan

Taiwanese Red List Global Red List Taiwanese Red List

Taxon Common Name Category in 2024 Category in 2024 Category in 2017

Kurixalus wangi
Wu, Huang, Tsai, Lin, Wang's treefrog NNT B1a DD DD
Jhang, and Wu, 2016

Polypedates braueri

Vogt, 1911) Brauer's Treefrog NNT B2b(iii) LC NLC
Zhangixalus prasinatus
(Mou, Risch, and Lue, Emerald Treefrog NNT B1b(iii) NT B1abliii) NNT B1b(iii)
1983)
Microhyla butleri Butler's Narrow-

NNT B1b(iii L DD
Boulenger,1900 mouthed Frog i) c
Micryletta steinegeri Steineger's Narrow- e

B1b VU B1ab B1b

(Boulenger, 1909) mouthed Frog NNT B1b(iii) ab(iii) NVU B1b(i,iii)c(iii)

Pelophylax fukienensis ~ Fukien Gold-striped

NNT B2b(iii L NNT B1cfiii
(Pope, 1929) Pond Frog (i) c clii
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Taiwanese Global Taiwanese
Taxon Common Name Red List Red List Red List
Category in 2024  Category in 2024  Category in 2017
Bufo bankorensis
Bankor Toad NLC LC NLC
Barbour, 1908 anoros
Duttaphrynus melanostictus Black tacled Toad  NLC LC NLC
ack-spectacled Toa
(Schneider, 1799) P
Fejervarya limnocharis Rice Field F NLC LC NLC
ice Field Fro
(Gravenhorst, 1829) &
Hoplobatrachus chinensis
hi Bullf NL L NL
(Osbeck, 1765) Chinese Bullfrog C C c
Limnonectes fujianensis Fujian Large-headed
NL L NL
Ye and Fei, 1994 Frog ¢ c <
Hyla chinensis
hi Tree Toad NL L NL
Giinther. 1858 Chinese Tree Toa C Cc C
Microhyla fissipes Ornate Narrow- NLC LC NLC
Boulenger, 1884 mouthed Frog
Microhyla heymonsi Heymon's Narrow- NLC LC NLC
Vogt, 1911 mouthed Frog
Nidirana adenopleura
Olive F NLC LC NLC
(Boulenger, 1909) Ve rres
Hylarana guentheri
ther's F NL L NL
(Boulenger, 1882) Guenther's Frog C C C
Hylarana latouchii Latouche's F NLC LC NLC
atouche's Fro
(Boulenger, 1899) 9
Odorrana swinhoana
inhoe's B F NL L NL
(Boulenger, 1903) Swinhoe's Brown Frog C C C
Rana sauteri ,
Boulenger. 1909 Sauter's Brown Frog NLC VU B1abfiii) NLC
Buergeria choui v Kaitka F NLC LC
m r -
Matsui and Tominaga, 2020 acyama Rajika frog
Buergeria otai
Wi Hsiao, L
ang, risiac, Lee, Ota's Stream Treefrog ~ NLC LC -

Tseng, Lin, Komaki,
and Lin, 2020
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| Hyla chinensis

FREYEYE Chinese Tree Frog

NLC
EVICEVE -

Taiwanese Global Taiwanese
Taxon Common Name Red List Red List Red List
Category in 2024  Category in 2024  Category in 2017
Buergeria robusta
t t Treef NL L NLC
(Boulenger, 1909) Strong Stream Treefrog c c
Kurixalus eiffingeri
Eiffi 's Treef NLC LC DD
(Boettger, 1895) iffinger's Treefrog
Kurixalus berylliniris
W, Huang, Emerald-eyed treefrog  NLC DD DD
merald-eyed treefro
Tsai, Lin, Jhang, y 9
and Wu, 2016
Kurixalus idiootocus
Mientien Treef NLC LC NLC
(Kuramoto and Wang, 1987) ientien freetrog
Zhangixalus moltrechti Moltrecht's Green NLC Te NLC

(Boulenger, 1908)

Treefrog
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4. Globally Threatened Amphibian Species of Taiwan

Of the 37 candidate species, 11 were classified as Globally Threatened by the IUCN in 2024 (IUCN 2024).
Of these, 9 were classified as Nationally Threatened, 1 was classified as Nationally Near-Threatened, and 1

was classified as Nationally Least Concern.

Taiwanese Red List

Global Red List

Taxon Common Name Category in 2024 Category in 2024
Hynobius glacialis
Lai & Lue, 2008 Nanhu Salamander NCR B2abfiii) CR B1abl(iii)
Nidi ki
(B'O;:;Z: 1'55”935‘;‘3’”‘3 Harpist Frog NCR B1abiiii) EN B1abiiii)
Hynobius formosanus
Maki, 1922 Formosan Salamander NEN B2ab(iii) EN B1abliii)
Hynobius sonani Sonan's Salamand NEN B2abiii) EN B1ab(iii)
nan mander
(Maki, 1922) onan's Salamande ab(iii ab(iii
Zhangixalus arvalis o
Farmland Treefrog NEN B1ab(i,iii,iv)c(iii) EN B1ab(iii)

(Lue, Lai, and Chen, 1995)

Zhangixalus aurantiventris

Belly Treef NEN B2abfiii EN B1 +2 ; C2ali
(Lue, Lai and Chen, 1994) Orange Belly Treefrog ab(iii) ab(v)+2ab(v); C2a(i)
Hynobius arisanensis Ari Sal d NVU B1abl(iii) EN B1ab(i)
risan Salamander ab(iii ab(iii
Maki, 1922
Micryletta steinegeri Steineger's Narrow-
NNT B1 VU B1
(Boulenger, 1909) mouthed Frog o) U BTabi)
Zhangixalus taipeianus o
T Treef NVU B1ab VU Blab
(Liang and Wang, 1978) aipei Treefrog U B1abliii) U B1abliii)
Rana longi
Sta;:e;r;f’i;ss Long-legged Frog NVU B1b(,iii)ci,iil) VU B1ab(iii,v)
Rana sauteri
Sauter's Brown Frog NLC VU B1ab(iii)

Boulenger, 1909
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HERA/

1 | Hynobius glacialis
m#A L& Nanhu Salamander
NCR B2ab(iii)
WRE /B

2 | Nidirana okinavana
EXZ ¢ Harpist Brown Frog
NCR B1abdiii)

WES /&

3 | Polypedates braueri
R KEE Brauer's Treefrog
NNT B2b(iii)
WEE /&

4 | Rana longicrus
RMIREE Long-legged Frog
NVU B1b(i,iii)c(i,iii)
EvCEVE
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