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AKIRER/EEE — NKIEBEE B ARARB B (International Union for Conservation
of Nature) AL f7 & % 2 B 57 {5 Z % (UCN Red List of Threatened Species ™ ) {9 2 &% 8
RIS EH TR R A KK B BETRR A KA FA EE 25T - MAFGERERERTL
262 78 » H 167 BAEA (Not Applicable) I aT (A EFEFIH - 95 BEAFTERE -
HEREEE 4IBXKBEERBME  HP 1 BENBAL Extinct) » 3 @B N HE MR AR
(Regionally Extinct) ° 25 @3 5afEEIZR %% (Nationally Threatened) 47K %H » HAERZR
11fE (Nationally Critical) 8578 4 & » EBEIZ5/E (Nationally Endangered) 855 12 7& -
BB Z Z1E (Nationally Vulnerable) 385156 97 © BE 11 BERBEIREAXZE (Nationally
Near-threatened) © IR & ML X &K K BEBREE D A SR K BBEm 26.3% K&
11.6% » LIR AR K BOM O ATB B 9.5% B 4.1% © 45 1851 7 Bl ZX 8 /S 1 (Nationally
Least Concern) ; 10 F85 A& ¥R Z (Data Deficient) - HIRNEBENERTE REITE
POKBERBEIKBEILE 618 » AP 3EBEXTE ' 2 EBRXELEE -

SEER
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EiimABLAR W SRR N EEEER

1 67 EEQ{EE{J%E W 5555 W BiRRZ 55

FAERIE
SR

EAFHE AR
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|

B B ARB B R (International Union
for Conservation of Nature, [IUCN) ¥ & &
#& & B = (Species Survival Commission) FT
17 B9 IUCN AL & F 42 #% (IUCN Red List of
Threatened Species) fFZ M2 * B 1964 F£ 7
RBEMLIR - EZY AT E2RYERBIR
BB BB REESE K (Rodrigues et
al. 2006 ; IUCN 2016) ; H&E &R IUCN A
BRERMERLKERAT HEEERER
W AFZERTHEREAZZYERZRHZDN
EF E B 1 1 X% (Townsend et al. 2007 ; IUCN
2012a) * ZIEFHHNGER - NMEBBIR Y i
@ NBERFENDEZEZ AN LBRIRAKL

1 IUCN B RIFAL R E SR

O Ea¥

O #HERFGETE

O FB#REYE

= PR E Y E E J1 #0552 (Rodrigues et al.
2006) °

2 SR — 8] B 2} 2 3 [ e L B 2R B [ g AT Y
SMNEAZMKIE IUCN &4 AER M BER
AR IUCN AL E 28 5l AR ZE (IUCN Red
List Categories and Criteria) # 17 & 1&5 (IUCN
2012b) ° M FTEE [R5 (region) FERY S HLER & E
A AT —{E AT AR R E N ZEFE &R E - A KRE
B EINESE (IUCN 2012a) ° R IRE EIZET -
HZEYBILMES - BEAGELRAETIINK
& BIESIEREYE - NMERZRKD N
BERZREBHIRIZINR (IUCN 2012a) ° A#K
HEERAOFT R EEERIERKE IUCN AL F

B EX |
BB EW

[EiEmE RE

ZER

CR
O BEEEH 2

wEEE  LC 4
HERHRZE DD
AEA  NA
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| Squalidus banarescui
E KR # Central Taiwan gudgeon
NCR B2ab(ii)
F$%3R / &

ZEERIEFRZE - 3.1 bt (IUCN 2012b) » 28T >
HRZEERENBER - BRIASERRANR A A
RERRBRNRFEEENYER - P hmiz
SELTENBERGELAEE - ALYWBEBRT
Boa%E o IJUCN ALK& & 8 (@ X Bl R AR FF 4
SR fE SRR EE R (IUCN 2012a) ©

EEE  REHEFZHHAOKEREETS
SERENAN - WHE 2012 FEBMIFR
IENHAR T ZERKRALEE § (RS 2012)
EEEEMARKREAKESHRE - ZRAHLFT
E 1S EYRE - K " FEBYT G BE
FER ) WHOKBRERRE - DI R ME
N BHAREBEIRR - BAKRE KRB
DEEMA R ERE R F A RIERE T - I
HBEFERBENRE  REHLIIES2ER
Z @B HA MG (Critical Endangered, CR)
B 3% ¥ f@ (Endangered, EN) & 3 & -

2 & (Vulnearable, VU) B 31 7& » 4T /& (Near
Threatened, NT) B 15 & - HAAIHA 10 FEH
BRI EZENRBRELEEY -

ZREHIETT R IR IUCN By ZER T FT
& BEAXREEAELRE IUCN BB
FHEENTEA - AP AR HERRBEAH
MEEN BERERES @ /REBEAKKAEZEZN
BRENETHEEERE - XRRELSIA
IUCN AL E32 % BaHEF 4t (UCN Red List of
Threatened Species™ ) AT, » BENMEH=
BB RAEKKENDMEE -~ KEFEE - &
BHEXEZRRAFENR  MKIE IUCN IR
FHE R ARKBENEHZENRE - LRGKHE
{EIVEEfE T NI S BN B A AR EIEE
2P (S.0.P) KA LFEN AN REFHER
[E - A DI BR T s E - thD=E
REETHRKBEZER NS
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2. F LRI

AR ERTRERRKABHDER B
REAVEHE MR ST AM N T ¢

2.1 REMATE 2D 1RE

BSEHEEYE R 8 (E8 2009)(TaiBNET
http://taibnet.sinica.edu.tw/home.php) A B 13
SERRERRCMEAERE  BIRKES=E
WK FOR OGS (BRELTT 1999) k2 E5E
WK R O A B i (B 2011) ~ Catalog of
fishes(Eschmeyer et al. 2017) Ml=Z=/& B A ER E
( AF 2017)(http://fishdb.sinica.edu.tw/chi/home.
php) FERATE L ER BRI - 21 AT LEE
B DA/ L IBMPTE B -

B8 BER0ERT WL
Catalog of fishes ¥ % ¥ 2 & INAR 2 IR
ITERETLE °

| Oncorhynchus masou formosanus
EEBITI)EE Formosan landlocked salmon
NEN B1acf(ii,iv) +2ac(ii,iv)[+1]
BIEH / &

KR DGR T HERIINAETER
262 1& - (BRKKBENEEE 2L
HFF ERE L RN BB S SEARKERER
PARGA 2 R R MK BRI B R 5 &
B ML RIESEAERENER (Z
& AL RS RERR ) LIRS T
o SRR ABBERE - BRAORAL
R & R B RK BIEFTRR E R B AR AP iE %K
BRSO RITANEE T - AIFHE
18 262 HOKBBE—DEHE -

BEENAKEABSEFLAR  MRLIE
EM3 MRS A= ' 252 (1) 4]
#K 7K B (primary freshwater fish) @ 84 H —
AHMERE SIERKIRIBIER © (2) RUKKA
(secondary freshwater fish) © # 5 4 5& 754
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KoK, - (BRI SZ » SRR A4 A WA K EE
IKHEEISE R © (3) AKX KA (peripheral
freshwater fish) : F E1ERKEFABKIREF
BR  BEAFELAGRIFEAKEIFLER
REANBAKIBKFIEE BB
B BEMERELRE R IB9R K
(brackish water) %8 - BEBL AL B E%
ENER  AIEKREBENFRIRUT=
#8 1 (1) BAUAEHE (anadromous) KK & 1 HE
A RN EITRIENEE - flan ¢ Rk

2 BMESBTREE (BREEES 1994) °

ARz

©

p=

B MR EEARRAL R E AR
ERARKBBE (1) AERKRIBETTREEE
ESERERE  REBROKE  RBEREZ
EURE BB EIE © (2) AR B © B
RAEKKRIBZEITRE (EN AL ) fvesE
IRENHRS AT ElRs B % K B R e (Al [ e T 4 - (3) %
RN SRS - AEHERET
JIIFREE3E » (BEATA B AL RTEHK KR

B i b

B fA o (2) &R (catadromous) KA
FOA) I NG FEETEENREE  fla -
#2 4% o (3) M AE M (amphidromous) XK & -
WIkERTYEBEEMN  ERHREELHEM)II -
R TEEEFNEE - BRELHWNIR
ERAEFNEIE - EPmANEFNAER
% AHATESLRERERERZE  INEHRKER
H A Tt B AR D R A K ME R BRDRE ($81E4
KIRIREBENER ) » BUSSRKMERANE T (15
TER/KIRIBREIAMNEA ) - HOMEARIE 2 -

AR AF GOk )

AR (B 7K EY)

[
Ao
9% 3

R BFERELATERE - LR
Rk ERERETE - HHKH 0 /K
ANRANEIEES - BRERFETNOEERE
SHEAZAKSD - HEEHKEHNFEAE AR
A BRFREREFHT ERKEREPRE -
R AR SRR - K8 KR RIR e 2R
HEfRI -



& 2R P 0]l 2 51 1 44 BE RO B R AR 1
B1E =8 & 222071 A AT LLAC 8 2 A9 Wl
ARk BE BEALBEEEBRMNARE
MRLANBR E2EZEHAEAKRE (K
Z2012) R ERMEBRER LT 6 EIRE
B8 AE R )| 72 3R B 2 E 88 o
BAAFHBEEAN BE6EEE T MEER
= & #8 T (Lentipes armatus) ~ % 7 & #& 2
(Mugilogobius myxodermus) ~ B & SRR
(Schismatogobius ampluvinculus) ~ K& 5
#8 2 (Schismatogobius roxasi) ~ 1% 75 2 BR #%
R (Sicyopus zosterophorus) ~ ¥ 2 7 B3 iR [

(Smilosicyopus leprurus) °

AN BEETRAS TRE, Bl L
HLEANRFEHE DR EHIFRA S
BlaHE - REIEEGH (BERESIE) K
AIER 2B ZMKHR IUCN B SRR s s AL B E 1R
#EfERTER (IUCN 2012a) 2 23 5 B ¥ A&
ERRAIINRELRREBKRED MR ELEHE
A - EHBREEREETIE

HpE A (Plecoglossus altivelis altivelis)

RAABEEENRERFEERAE - BETKRE

® 1. PERRIENETH A B M
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& 1984 FEAABSIERD - HREEMNE
Al REERBM  HEARXKHEM TR
HEMRNZES BLEEEEABNRBSIA
A9 50 2R i ¥ (Re-introduced population) -
It AR ¥ &5 K 88 IUCN XY AR #022 = (IUCN
Standards and Petitions Subcommittee
2016) » FUILTBMATETERZE 2R BARE
RIREREER -

RYBEBM CRFES)NEEZI
IUCN 1Eit [@ VEaPlh R BRI L AR E
HEPIE  BUEMYENEEESREBEABAEAR
RYPIERYEE » L A BE R R B AR AERVAR T
(Vagrant) » AR ERRBEREAAKKEBERH
WHEEHNEEE RN EERFERILUL
B o RIEANER E P E MU B R R -

KB E R K AR LA R AE
KERIUCN BIRK @A K EFEEERE™
(IUCN 2012a) BYEZMRIZ » HERRE SR 1 PT84
MR AESNDE 0 HASAEIRNRBEIE T REE
B N2 AR A 7K BB~ AN A K &~ Rl
BB A K B~ BRI A K B BB T
HEEFR  AFtHB IS E -

EHEMT Hfth &4

1R (BEKRBERREERT - ARABBENFRERES)

%

2~ MRGEIEERE - HATE S B AR E BRSO AR TE AR -
1~ AN KRES - BLEMANEFES  WAEERDBERKEERRE - AT

mis (Bt ) AEYE MEREFEEE -

2 BEEEREKE  BIVERSRESEANRKEIEEIMELS -
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2.2 Bl KT E

& 4% IUCN Red List Categories and
Criteria: Version 3.1 (IUCN 2012b) &2 [UCN [EZX
R INAL R EFEEATER (IUCN 2012a) @
VEHEEREK - WET DASIAFHE R EYE
MRIEER L -

R EaEREEAnTPERBREEZ
HIfE ~ J8EE  BRESEERNENEAESE 40
o~ BN AR S 0 RIS RFER P &
B o AmETERAULENER R ZE 1915
FF 2014 & -

B2 0B IKER IUCN AL =45/
26 12 MU TRHE (IUCN Standards and Petitions
Subcommittee 2016) » R B R H B E -
A, PURIEREE T & (Rapid population reduction)
B. 2 {BIR ~ B2t - RIS EREE NS
KB (Small range and fragmented, declining,

or extreme fluctuations) ~ C. /NKEERIFE N &

(Small population and declining) ~ D. FE & /\fY
W&Ef (Very small population) * MK E. 2162 #T
(Quantitative analysis) & 1 A% % (Criterion) &
¥ E R EAZXE (Sub-criterion) & 7718 (Qualifiers)
FTiE R R R (logic tree) 1T (3R 2) ©

R —DERCBENNTEE  AEER
& B R & /& (Nationally Critical, NCR) ~ B 2R
¥R 18 (Nationally Endangered, NEN) & Bl ZR 5
1& (Nationally Vulnerable, NVU) f9%8 3 > BB
RESASRKAIREERI R X B BRI - A5
AN B SR #4 % & (Nationally Near-threatened,
NNT) 28 5l - B 7 IUCN AL 2 3 58 5l S R 2
(IUCN Red List Categories and Criteria) f74&AH
BT Z (Near Threatened, NT) 22 » K
HWERBERIZLUR A2 IUCN AL E 85X
RERTEATE NNT g9IR24E (K 2)

T2 IICNARERZ (BE MG 28) MO EZHBFT HEEGERS - 8IER IUCN Standards and Petitions

Subcommittee (2016)

WIE B SRR T 5 (VU) BESE (NT)
A EEEE TR (FSRIERA 10 &85 3 AR - UBEEBE%)

A1 > 90% > 70% > 50% > 30%

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

Al BHLIFIISBEATT RS « #ifh - AR RGR TRELRE - MEN TRNREBESAENERES

M AELE

(a) EfEER - [A3KRIN

(b) BEZAEHNYELEIES -

() AHEE - SEEESELRERDI TR -
(d) BEESUEIEAIR RIS -

(

o) EEBIERINLE « MRE - RE  SRR  RBEXNTEMFE -
A2. &8 A1 FTFIBMERITIORTER SR 4 ~ ISR BIRE R EE L RE © BERRENRADAKREZLE - RHETCR

A o

A3. i&H A1 FrFIBEMGNATTAR » ISR BRI AR AN SIEE - (KERKRA 100 F)
22

Ad. &H A1 FT3
RBASU AR AT -

ERAGATERER « #h AR REFARAREAN—RERSRE  EXEENREDREL
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MBI R EZEMBIFIERE #BfE (CR) S (VU) HEZE (NT)

B. e E 2 HIEIRLE (E4 Afis B1 5 B2 Hhz—RIRH)

B1. 2mEEE (EOO) <100 FHAER <5000 FHFAE  <20000 FHAE  <20,000 FHAR
B2. 5@ (ACO) <10 FEHAR <500 FHAE <2,000 FAAE <2000 FHAR
BiBEFSEEBUTELMEISR (2L —BITERR NT £85)

() BEBRRNERBRBIERA
IRHES

(b) AEHEIER ~ HEfh  HOUSTRM - THISRER —MBUENFE TS : () 2MEE (i) SHEE (i) Eie B
BERmENME ; (v) ERMENDRHCHE  (v) BEREZ B R

(© TIBRREREPZ—MEEZHEBZESE : () 2HEE ; () SBEE ; (i) ERMIANDRFZHE © (iv) g%
B P RMEIRE RS

=1 <5 <10 <10

C. REE/NATRZHERE
B 2 PR R <250 < 2,500 < 10,000 <20,000
BEAfE C1 3% C2 Hoh Z—HI&H

Cl. KHER  EABAEYRER
REBCMERE B E TN i
(BFRIZEDRAR 100 )

C2. IS HEIER ~ MR - EREC BRVBEREFE T & - MARKBERER T Z)—EERE -
a(i) BHEREFRESIEL

3EHTF—HK GE:3-17 N 10FHT=RK 10 F =R
TR 25% TR 20% TR 10% TR 10%

s E e <50 < 250 < 1,000 < 1,000
alil) BB RE— BB . . ] .
INEE PR 5 LEB 90% 95% 100% 100%

(b) BRFVE RS2 IRBIZIEE)

D. R BEED AR hEIRZHERE
HEREEELUTIER -

D. BREMEREE: <50 <250 D1. < 1,000 D1. <2500

B/ sEaLTIER -

D2. IR EEZ R A E R R D2. D2.
BREERRETESHREE
Fr2ERERAEBERES NA NA HEERE < 20km? SEER < 50km?
R (&R R ﬁHﬁAnﬂﬁ%fL&?ﬁ A EHBE< 5 A mithE< 10
TR )

E. 21t

10 FAR=EHERA 20 FANAEELA
EFINBRE 2 R TEFFIMER X EFINERB R
B8 50% @i 20%

100 EANEEFIMBIE 2 100 FRETIMEREZ
HERIB 10% A 5%
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2.3 FERIHERE

WIEER TR AR - FE—TERX D BN ERBHERE X2 EERESIMER 2
ERHMRENFERE (UCN 20122) - HEMERENBET GREANKEFERERENRN (B%
2 1055 3N HEEINFERAB MBI - BEOMISIE  BIMERT 8 2.2 A& 8n6E
BEBRRER » AIBA (MRUEMZN) @ERBHAZ D BAMKR B FE NENIERE
(sink population) * EJREEEXTAESIEE - WX EZERIHFTEE—R

IRER DAtR9ER AT - LUR KR IUCN(2012a) @i iE @ s BAE/E A K S ARRHER R R A B MR
ERFRAIZAT ¢

1. FEERELE  BRIFEEWINR - AR TREZER - MRFT R 2.2 2 EERER -

2. EBREA (o) & AHKEEEBBIRE KRS B IMERT I MAN LA EE o LE DB S miEs

2 DRIRAELEE - DIAESBERNEEMITREF - 2AlsAIT ¢

() AE B RERLRRFANER - EREIFNESE - RAEZEMI NI
F AtRESSFRABRELEMAMER - ALK EAMET 5 2IKEE LA - &
1THRE - UNREEREE BB 5% M LR AR HERNKSIRR AR 1~5%
DA AR REHMEARE 2 <1% 0 BIFFERIRE -

(2) BR Y BAAIER SR A E SR B AR ARSI + S RKEIEE S E A
RBURAIIR - BRI R M - LR AAER - BEBROR  BIBEAME * &
RFREMBOR - SRR EEMBOR - A ERIEE—4R - BIFEBBUR (NERIENEN
A NEAIBEEAKKENEBERLNER)  NEAESERINERN  RIKIRE
BRiEw » dAE—E AR (A [+ X [+2] RR) ©

3. EREFNERET @ FEAKBEMIERARAR ENER - A& @ ERAENES

EHEFERALR - FBINER - WRBHEAIRS KAL) KT - XBERIFER 14K

FBLRL+H1] R o KB - BREYRE  REBEREAXE (NNT) Ex @ RAIBI NNT

KEREEEH (National Least Concern, LC) #853) °

24 PRBEREM

REALE 21 T 23 EENTTHERN 2016 F 12 AE 2017 F£ 6 A » AEEHEEBERFHASE
HPSEER W EREM MEFRAEN W 2017 £ 7 BRAR®E  ErERAaEEx - REE
BLBUFESFAER  BEBREEFEN  BAATHE 2.1 & 23 EERNTHBREDR -

5
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3. EEIKKAENMLER

THEEREREES 4 BRNREAKAHELRAR - HR 1 EERKAR (Extinct) * 3TEBRHDE
MR A8 (Regionally Extinct) < 25 f&san i@ R B2 %2 (Nationally Threatened) %7K 848 » HAREEIZ
M fE (Nationally Critical) #8575 4 7& - BEIZ S (Nationally Endangered) 851755 12 & » BEIZR S
& (Nationally Vulnerable) 38516 9 1& » 36 11 @ERRBIREIXE (Nationally Near-threatened) °
BRXE KIS ERKBEERE D A GG AKAERN 26.3 % [ 11.6 % » LIRS KA AHA
TEEEY 9.5 % K 4.1% © 45 T&%| 2B #E G4 (Least Concern) ;5 10 &I A E RS (Data Deficient) °

3.1 W#B (EX) Rk BiR A £

%7%E (B) EEL2R

iERE SESETE (V) RS EHRHIRELER WEESL (78)
Salanx acuticeps

(Bleeker, 1870) B — — >70

3.2 M[E AR (RE) BRIA/KAIER &%

BB  apreim; ‘ 52T

iERE SESETE (V) RGNS EHHIRELER WEESL (78)
Plecoglossus altivelis altivelis

(Temminck & Schlegel, 1846) B — — —

R

Myersina yangii

(Chen, 1960) \Y; — y =

1R ECH R ER R

Sinobdella sinensis

(Bleeker, 1870) B o = —

o HE Ttk
| Plecoglossus altivelis altivelis - ‘d‘

Ff Ayu sweetfish
RE
G VA=
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3.3 BIZXMESE (NCR) FERIK/K B zEH £%

¥EMB) . 5 EESEK
* = =i A K %FBI —
ﬂ*ﬁ# ;nga (V) n;1ﬁm—§ %H%\I&E*ﬁﬂj %Eﬁﬁtb ( E )
Anguilla japonica
Temminck & Schlegel, 1846 Vv A2ab EN <20
HA gz
Aphyocypris amnis
Liao, Kullander & Lin, 2011 B C1 — >70
SRR ARSED
Squalidus banarescui
Chen & Chang, 2007 B B2abii) — >70
EKiRE
Rhinogobius lanyuensis
Chen, Miller & Fang, 1998 B B1ab(iii)+2ab(iii) — >70
R SR

3.4 BIZRHEE (NEN) FEBIRKBIR S £%

37N () E— ; SEBLER
vap SESEHE (V) AEHIRE B RRELER HETAL (1)

Aphyocypris kikuchii
(Oshima, 1919) B B1ab(i,ii)+2ab(i,ii) — >70
FEC AR

Gobiobotia cheni
Banarescu & Nalbant, 1966 B B1ab(i,ii)+2ab(i,ii) — >70
ek X ik 6

Metzia formosae

(Oshima, 1920) B B2ab(ii) LC >70
EEIBKR

Pararasbora moltrechti

Regan, 1908 B B1ab(i,ii,v)+2ab(i,ii,v); — >70
=EE| A

Puntius semifasciolatus

(GUnther, 1868) B B1ab(i,ii)+2ab(i,ii) LC <1
FHME

Puntius snyderi

Oshima, 1919 B B1ab(i,ii)+2ab(i,ii) — <20?
HR 258/ E

Hemimyzon taitungensis

Tzeng & Shen, 1982 B A3e+de VU 100
B RECE

Liobagrus formosanus

Regan, 1908 B B1ab(ii)+2ab(ii) — >70
=EIR

Rhinogobius delicatus

Chen & Shao, 1996 B B2ab(i,ii) — >70
MM ERIE
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3.4 BIRHAfE (NEN) BRI KBHZER (48)

¥HE®B) . 5 L2

* = =i A K %FBI —
ﬂ*ﬁ# 3F§§E (V) n:F{Em—E %H%\I&E*ﬁﬂj g&gﬁﬁtt ( E )
Rhinogobius henchuenensis
Chen & Shao, 1996 B B1ab(i,ii)+2ab(i,ii) — >70
EEERR R
Rhinogobius nantaiensis
Aonuma & Chen, 1996 B B1ab(i)+2ab(i) — >70
B MIEBR
Oncorhynchus masou formosanus
(Jordan & Oshima, 1919) B B1ac(ii,iv) +2ac(ii,iv)[+1] CR >70
BB

| Metzia formosae
EE IR Taiwan lesser-bream
NEN B2ab(ii)
BoOGR /B

| Aphyocypris kikuchii

B AR Taiwan Venus fish
NEN B1ab(i,ii)+2ab(i,ii)
RRE /&
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3.5 BEXSE (NVU) $ERIA/ kB iER %

vap il

£3E (B)

JEmsg (v) FTEIRE

BRI R ELER

SBLER
HEESL (1)

Formosania lacustre
(Steindachner, 1908) B B1ab(i,ii)+2ab(i,ii)

BOEH

>70

Hemimyzon formosanus
(Boulenger, 1894) B B2ab(i,ii)

il

>70

Tachysurus adiposalis

(Oshima, 1919)
RAgHEE

B B1ab(ii)+2ab(ii)

LC

<207

Distoechodon tumirostris

Peters, 1881
Bl

B B1ab(i,ii)+2ab(i,ii)[+1]

LC

<1

Metzia mesembrinum
(Jordan & Evermann, 1902) B C1[+1]

AEEHER R

<20

Sinibrama macrops

(GUnther, 1868)
PNE3

B B1ab(ii)+2ab(ii)[+1]

LC

<1

Opsariichthys kaopingensis
Chen & Wu, 2009 B D2

SREOHE

>70

Oryzias latipes

(Temminck & Schlegel, 1846) B B1ab(ii)+2ab(ii)[+1]

Eiiff

LC

<1

Channa asiatica
(Linnaeus, 1758)
t248

B B2ab(i,i)[+1]

LC

<1

| Channa asiatica

+2# Small snakehead
NVU B2ab(i,ii)[+1]
[A%Z /&
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% (B) = . EEL2H
* £ (L iEE %3 = HER =
ﬂ*ﬁg¥ 3F§§E (V) n*‘E*ﬂ" iﬁ%\I&E*EEJ ;&EEﬁtt ( *E )
Microphysogobio brevirostris
(Glnther, 1868) B B1b(i,ii)+2b(i,ii) — >70
bl AN o)
Onychostoma alticorpus
(Oshima, 1920) B Bla+2a EN >70
SSEFA
((;nl);cho.stogg;arbatulum . Abe: B y
Eegeaggﬁ B1b(i,iiv)+2b(i,ii,v)
Gobiobotia kolleri
Banarescu & Nalbant, 1966 B Bla+2a — <5
Tl Eh EC il &
Rhodeus ocellatus ocellatus
(Kner, 1867) B B1b(i,ii)+2b(i,ii) DD <1
= EEHEN
Sinogastromyzon nantaiensis
Chen, Han & Fang, 2002 B Bla+2a — >70

Lk 2=

| Sinogastromyzon nantaiensis
F=HZEECEH Southern Taiwan Chinese stream loach
NNT Bla+2a
BRIE /B
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3.6 BIRBHIZE (NNT) FBIAKBEZER (18)

B B)  pirims ; L2
vap il SESEHE (V) AEHIREE BRI R ELER WES AL (1)

Sinogastromyzon puliensis
Liang, 1974 B Bla+2a VU >70
B EeEH

Silurus asotus
Linnaeus, 1758 B B2b(i,ii) LC <1

Lentipes armatus

Sakai & Nakamura, 1979 B B2a — <207
b3 =N

Rhinogobius formosanus

Oshima, 1919 B Bla+ 2a DD >70
EEMERR

Macropodus opercularis

(Linnaeus, 1758) B B2ab(i,ii)[+2] LC <1
E3i )

| Sinogastromyzon puliensis

18 BB PEEJCAHH Pulin river loach
NNT B1a+2a

B / &
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3.7 BIXESRE (NLC) FHRIKBFER &

THEGB)  pm; . LR
JEmgE (v) FGERAE ERMEENR  wems (@)

vap il

Mugilogobius myxodermus

(Herre, 1935) B B2a[+1] — <5?
BRI EEERIR

Schismatogobius ampluvinculus

Chen, Shao & Fang, 1995 \Y Bla+2a[+1] — <57?
HEREHER

Schismatogobius roxasi
Herre, 1936 V Bla+2a[+1] — <57
BRAEGHE

Sicyopus zosterophorus

(Bleeker, 1856) B Bla+2a[+1] — <1
IRHTIAR SR

Sicyopterus japonicus

(Tanaka, 1909) B B1b(i,ii)+2b(i,i)[+1] — <1
BATIEE SRR

Stenogobius sp.
FEBTHRERE

Channa maculata
(Lacepede, 1801) B B2b(ii) [+1] LC <1
bitg

Anguilla marmorata
Quoy & Gaimard, 1824 Vv — LC <1
feistE

Acrossocheilus paradoxus
(GUnther, 1868) B — — >70
=EOIE

B B1a+2a[+1] — <1

| Anguilla marmorata
TEEEHE Giant mottled eel
NLC
sz / &
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3.7 BIRESE (NLC) 2RIk BER R (1&)

£3E (B)
JESETE (V)

L2

A METAL (78)

R PIAT BRI

Candidia barbata

(Regan, 1908) B — — >70
=EEE

Carassius auratus auratus

(Linnaeus, 1758) B — LC —
il

Chanodichthys erythropterus
(Basilewsky 1855) B — LC <1
HIEE SR

Cyprinus carpio carpio
Linnaeus, 1758 B — VU —
L

Hemibarbus labeo
(Pallas, 1776) B — — <1
V=3

Hemiculter leucisculus

(Basilewsky, 1855) B — LC <1
=

Microphysogobio alticorpus

Banarescu & Nalbant, 1968 B — — >70
= &R

Opsariichthys evolans

(Jordan & Evermann, 1902) B — — <1
RESO®E

Opsariichthys pachycephalus
Gunther, 1868 B — — >70
HEEOH

Pseudorasbora parva

(Temminck & Schlegel, 1846) B — LC <1
Spinibarbus hollandi

Oshima, 1919 B — DD <5
fr] ERRREE

Tanakia himantegus
(Ginther, 1868) B — — <1
B R P EEE

Cobitis sinensis

Sauvage & Dabry de Thiersant,
1874

REEMH

Misgurnus anguillicaudatus
(Cantor, 1842) B — LC <1
ek
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3.7 BEIRESR (NLC) 2RIk BIEEER (1)

55 (B)
JERETE (V)

L T SHMEME oLk

s HEEAL (1)

Paramisgurnus dabryanus

Dabry de Thiersant, 1872 B — — <1
KEEETe

Tachysurus brevianalis

Regan, 1908 B — — >70
kgt

Monopterus albus

(Zuiew, 1793) B — LC <1
=i

Rhyacichthys aspro

(Valenciennes, 1837) B — DD <1
S

Awaous melanocephalus

(bleeker, 1849) B — — <1
FESAPTAASRR

Eleotris acanthopoma

Bleeker, 1853 B — LC <1
RIE LRSS

Eleotris fusca

(Forster, 1801) B — LC <1
1eyEie

Glossogobius celebius
(Valenciennes, 1837) B — DD <1
REEFEWRE

| Gobiobotia cheni

BR FCERAE Taiwan eight-barbel gudgeon
NEN B1ab(i,ii)+2ab(i,ii)

Atz /B
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3.7 BIRESE (NLC) 2RIk BER R (1&)

L2
HEFILL (1)

F5E (B)

R SE®ETE (V)

R PIAT BRI

Mugilogobius abei
(Jordan &amp; Snyder, 1901) B — — —
Fa] B EC B SR AT

Oligolepis acutipennis
(Valenciennes, 1837) B — DD <1
KEES SRR

Redigobius bikolanus
(Herre, 1927) B — LC <1
FEEBR

Rhinogobius candidianus

(Regan, 1908) B — — >70
EREMERIR

Rhinogobius gigas

Aonuma & Chen, 1996 B — — >70
KWIERER

Rhinogobius giurinus

(Rutter, 1897) B — LC <1
EERE

Rhinogobius maculafasciatus

Chen & Shao, 1996 B — — >70
BrmvssR

Rhinogobius rubromaculatus

Lee & Chang, 1996 B — — >70
FEMAIEE R

Sicyopterus lagocephalus
(Pallas, 1770) B — LC <1
S ERTNEEERT

Sicyopterus macrostetholepis
(Bleeker, 1853) B — — <1
TR AR

Stiphodon atropurpureus
(Herre, 1927) B — — <1
ERERTHR

Stiphodon elegans
(Steindachner, 1879) B — — <1
EERTHE

Stiphodon percnopterygionus

Watson & Chen, 1998 B — DD <1
ERERT R

Culter alburnus

Basilewsky, 1855 B B1b(i,ii)+2b(i,i)[+1] — <1
L
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3.8 BUBERZ (DD) $85

£3E (B)
JESETE (V)

SBLER

s METAL (78)

R I EER

Anguilla bicolor pacifica

Schmidt, 1928 \Y — — _
KFFEBIESE

Anguilla celebesensis

Kaup, 1856 \ — NT <1
AERHSE

Anguilla luzonensis

Watanabe, Aoyama & Tsukamoto,
2009

B RIS

Candidia pingtungensis

Chen, Wu & Hsu, 2008 B — — >70
R A

Squalidus argentatus

(Sauvage & Dabry de Thiersant,
1874)

i)

Squalidus iijimae

(Oshima, 1919) B — — >70
RS iR

Tanakia chii
(Miao, 1934) B — — <1?
75 EC H R EhR

Hemimyzon sheni
Chen & Fang, 2009 B — — >70
kBRI ik

Smilosicyopus leprurus

(Sakai &amp Nakamura, 1979) B? — — <207
RERSER T BRIT

Anabas testudineus

(Bloch, 1792) B — — <1
248

| Stiphodon percnopterygionus
EER IR Goby
NLC
FOCHR [ 1

sy,

* o -
. & - ._-.p_'- il g
—— ﬁﬁhh e

p P e s “

e
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4. EBERRTEBRKAEE

R ERMAGTHEIREZ 262 BHKKBPE 6 EBRE2IZEBSERVENEIEEZIKETRE 3
BERZXXE 2BBREREOEE -

%% (B) —_— EESFX

*i L i § ==%..i 1 i ==%..i | —
Anguilla japonica
Temminck & Schlegel, 1846 \ CR EN <20
HAgE
Oncorhynchus masou formosanus
(Jordan & Oshima, 1919) B EN CR >70
BB
Onychostoma alticorpus
(Oshima, 1920) B NT EN >70
SEERA
Cyprinus carpio carpio
Linnaeus, 1758 B LC VU <1
Hemimyzon taitungensis
Tzeng & Shen, 1982 B EN NT 100
= RECE
Sinogastromyzon puliensis
Liang, 1974 B NT VU >70
HE R EREH

o o e M,
B

| Puntius semifasciolatus
H40/)VE Chinese barb
NEN B1ab(i,ii)+2ab(i,ii)
[AtesR / &
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. Abstract

This report is the first national Red List evaluation of all native freshwater fish species in Taiwan
according to the categories and criteria recommended by the International Union for Conservation
of Nature Red List of Threatened Species™. Among all 262 candidate species, 167 were identified
as not applicable for the regional-Category Red List assessments, with only 95 remaining species
eligible for the evaluation process. According to the results, among four extinct species, one
was identified as Extinct and the other three were identified as Regionally Extinct. In addition,
among 25 Nationally Threatened freshwater fish species (or subspecies), four Nationally Critical
species, 12 Nationally Endangered species, nine Nationally Vulnerable species, and 11 Nationally
Near-Threatened (NNT) species were identified. A further examination indicated that Nationally
Threatened and NNT species accounted for 26.3% and 11.6% of the total freshwater fish species
and 9.5% and 4.1% of the total freshwater and estuarine fish species, respectively. In addition, 45
were categorized as National Least Concern species, and ten were listed as data deficient. Six
species were categorized as globally threatened and Near-threatened freshwater fish species by
IUCN, among which three were Nationally Threatened and two were Nationally Near-threatened in
Taiwan.

Threatened categories

Extinct Critically Endangered | [ Near Threatened
Regionally Extinct B Endangered B Least Concern
1 67 Not Applicable M Vulnerable M Data Deficient
1

Candidate
Species

Subsequent
Evaluation

95

Taxa

S ey I 26.3 -, R gy I 11.6,

EXSRER BESREN
gy (I 9.5 oy I 4.1
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1. Introduction

The risk of extinction faced by a species
or taxon is an essential topic of conservation
management. Concise listings of taxa by threat
categories provide a basis for prioritizing recovery
programs and research, monitoring the adequacy
of conservation measures, gaining support for
habitat protection, and facilitating resource

allocation (Townsend et al. 2007).

The Species Survival Commission of the
International Union for Conservation of Nature
(IUCN) is responsible for compiling the IUCN
Red List of Threatened Species. Since its first
publication in 1964, the list has gradually become
a key reference for assessing the conditions and
trends of threatened species on a global scale
(Rodrigues et al. 2006; IUCN 2016). Moreover, the
categories (Fig.1), assessment criteria and the
regional guidelines published by the IUCN have
been adopted by many countries as the primary

Fig.1 The regional IUCN Red List categories.

O Adequate data

O Evaluated

O Eligible for Regional
Assessment

O All Species

basis for listing threatened species in their own
territories (Townsend et al. 2007; IUCN 2012a). The
standardized assessment method of the IUCN Red
List not only facilitates formulating and executing
conservation policies worldwide, but also improves
the comprehensiveness of the assessment of the
global conservation status of plant and animal
species (Rodrigues et al. 2006).

When a country or region claims that its red
list is compiled in accordance with the IUCN
system, the classification process of the list must
completely follow the IUCN Red List Categories
and Criteria (IUCN 2012b). A regional-Category
assessment pertains to any region on Earth with
a clearly defined boundary, such as a continent,
country, or state (IUCN 2012a). When the status
assessment is redirected from the global scale
to a local category, issues such as native or alien

species, breeding or nonbreeding populations,

Extinct EX ?

Extinct in the Wild EW

Regionally Extinct RE

Threatened categories

g

Critically Endangered CR 5
(e}
2
S
3
z

Vulnerable VU

Near Threatened NT

Least Concern LC L

Data Deficient DD

Not Applicable NA

Not Evaluated NE
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| Squalidus banarescui
E KR # Central Taiwan gudgeon
NCR B2ab(ii)
iR /&

and locally extinct species naturally emerge. (IUCN
2012a). The present report is compiled using the
IUCN Red List Categories and Criteria: Version 3.1
(IUCN 2012b).

However, the assessment process and thresholds
of the criteria might be inadequate for evaluating
species whose distribution ranges extend beyond the
defined spatial area; thus, adjustments were made
using the Guidelines for Application of IUCN Red List
Criteria at Regional and National Categories (IUCN
2012a).

Chen et al.(2012) investigated the conservation
status of freshwater fish species and published
the first official Red List of freshwater fish in
Taiwan through the Forestry Bureau of Taiwan. In
that report, a total of 115 freshwater fish species
were evaluated according to the five criteria
of the Operation Regulation for assessment
and classification of wild freshwater fish (i.e.,
distribution pattern, degree of dominance in
habitat, population trends, taxonomic status,
and risk of extinction) and assessed through

consultation with experts in Taiwan. Among the

52 threatened freshwater fishes specified in that
report, three critically endangered (CR) species,
three endangered (EN) species, 31 vulnerable
(VU) species, and 15 near-threatened (NT) species
were identified. In addition, ten were classified as
nationally protected.

The results of Chen et al.'s (2012) report did
not fully follow the IUCN Red Book guidelines.
However, their five selected indicators were
based on the concepts and assessment criteria
of IUCN and were accomplished through expert
assessment. Therefore, Chen et al.’s (2012) report
underlies our assessment. In the present report,
data table and standard operation procedure
(S.O.P.) of assessment are created based on
the IUCN Red List of Threatened Species™
that collects and updates information on the
distribution, population trends, numbers and
causes of threat of all native freshwater fish species
in Taiwan, enabling the development of a system of
conservation status assessment incorporating both
international and local perspectives.
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2. Assessment process

The process and method employed for
assessing the conservation status of freshwater fish

species or subspecies in Taiwan were as follows:

2.1 Defining the taxa to be included in the
evaluation

A list of all fish species in Taiwan was first
retrieved through a previously published catalog
TaiBNET (Shao 2009)(http://taibnet.sinica.edu.
tw/home.php). All current or past freshwater fish
species were subsequently selected using related
data and life history descriptions from Freshwater
and Estuarine Fishes of Taiwan (Chen and Fang
1999), Freshwater and Estuarine Fish of Taiwan
(Chou and Kao 2011), Catalog of Fishes (Eschmeyer
et al. 2017) and the Fish Database of Taiwan (Shao
2017)(http://fishdb.sinica.edu.tw/chi/home.php).

All scientific names in this report were mainly
inferred from the Fish Database of Taiwan and
Catalog of Fishes.

| Oncorhynchus masou formosanus
SEBRIESIMAE Formosan landlocked salmon
NCR B1ac(ii,iv) +2acfii,iv)[+1]
WSIELE / &

A total of 262 fish species were established
based on the aforementioned databases and
books including all freshwater and brackish water
fishes, regarding different migratory habits (i.e.,
catadromous, anadromous, and amphidromous).
The retrieved species list was further screened
because this report was intended to evaluate the
patterns of freshwater fishes only within freshwater

environments.

Salinity tolerance in life history patterns among
freshwater fish can be categorized into three types
as follows: (1) primary freshwater fish: species
that inhabit only freshwater environments in their
life history; (2) secondary freshwater fish: species
that inhabit mostly in freshwater, but are saline-
tolerant and occasionally inhabit or are active in
saltwater; (3) peripheral freshwater fish: species
that mainly inhabit saltwater and brackish water,

but may also exist in freshwater or enter brackish

water in their life history, among which most
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are considered saltwater fishes, and some are
anadromous and catadromous species. Moreover,
species that migrate between fresh and salt waters
can be further classified into three subtypes
based on their migratory patterns, including: (1)
anadromous freshwater fish: species that migrate
upstream from the sea to rivers for reproduction
(e.g., migratory salmon); (2)catadromous freshwater
fish: species that migrate downstream to the

sea for reproduction (e.g., Japanese eel) (3)

amphidromous freshwater fish: species that
also migrate upstream or downstream between
the sea and freshwater, but their migration is
irrelevant to the purpose of reproduction.(e.g.,
most amphidromous gobies listed in this report.)
Amphidromous migration can be further divided
into potamodromy and oceanodromy according to
location of reproduction. Graphic classifications of
catadromous, anadromous, and amphidromous are

shown in Fig. 2.

Fig.2. Classification of fish migration (modified from Goto et al. 1994)

Growth
Spawn

Sea

The target species of this report are primary
freshwater fish and anadromous, catadromous
or amphidromous species that spawn in
freshwater. Despite not reproducing in freshwater,
catadromous fishes were included in the
assessment because catadromous fish undergoes
a considerably long life history. For instance,
Japanese eels may inhabit in freshwater for years.
By contrast, oceanodromous fishes do not often
appear in freshwaters for a long period, and were
therefore excluded from this report.

Potamodromy

In addition to migratory patterns, population

size was also considered in the IUCN Red List
criteria for regional-category assessment. Migratory
species may be considered vagrants if the
population size is lower than a certain threshold.
However, in our report, setting population-
size thresholds is not considered due to lack of
corresponding data.



Although criteria for inclusion of
amphidromous fish in the assessment were defined
in the previous section, the criteria are actually
not applicable to most amphidromous species in
the Taiwanese waters due to their life history traits
remaining unknown. However, inferred from the
Red List of Freshwater Fish of Taiwan (Chen et al.
2012), mature adults of six gobies are commonly
found in freshwaters and, therefore, included
in the assessment. They are Lentipes armatus,
Mugilogobius myxodermus, Schismatogobius
ampluvinculus, Schismatogobius roxasi, Sicyopus
zosterophorus, and Silosicyopus leprurus.

“Species” was the unit for IUCN evaluation.
However, when there are subspecies, each of them
was evaluated respectively. When breeding and
visiting (migration without breeding) populations
were distinguishable, they were evaluated
separately according to the Guidelines for
Application of IUCN Red List Criteria at Regional
and National Categories (IUCN 2012a). When both
alien and native conspecific populations were
found to appear within the defined region, only the

native population was evaluated.

Table 1. Exclusion criteria for the formal assessment

The Red Lists of Freshwater Fishes of Taiwan, 2017

Plecoglossus altivelis altivelis, a native species
once extinct from Taiwan, has been successfully
reintroduced from Japan since 1984. It was
categorized as a reintroduced exotic population
because its characteristics are unspecified and
it shares the same scientific name with other
groups of the species in Japan and other regions.
Plecoglossus a. altivelis was thus included in this
report according to the recommended standards
of the IUCN Standards and Petitions Subcommittee
2016, but do not use the existed population data.

According to these life history classifications
and the process recommended in the Guidelines for
Application of the IUCN Red List Criteria at Regional
and National Categories (IUCN 2012a), species or
subspecies that exhibit the listed characteristics in
Table 1 were excluded from subsequent assessment.
Other remaining primary freshwater fish within the
national territory of Taiwan including anadromous,
amphidromous, and catadromous species were
considered, and eventually, amounting to a total of
95 freshwater fish taxa.

Migration Characteristics  Other Criteria

1. Non-native species, including invasive ornamental and aquacultural fishes, and artificial

released species.

Reproduction

2. Amphidromous species, due to lack of knowledge of life history traits to determine

whether they are oceanodromous or potamodromous.

1. Oceanodromous species without record of reproductive behavior in freshwater

environments are temporarily excluded from this evaluation.

Migration (excluding
reproduction)

2. Species that are often considered as marine fishes, but occasionally enter freshwaters are

temporarily excluded from this evaluation.
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2.2 Data collection and preliminary evaluation

A species list was prepared based on the [UCN
Red List Categories and Criteria: Version 3.1 (IUCN
2012b) and the Guidelines for Application of the
IUCN Red List Criteria at Regional and National
Categories (IUCN 2012a). Each species on the list
was evaluated according to the process described
below.

The geographical area of this report covers
the land and sea under the jurisdiction of the
government of the Republic of China (widely
known as ‘Taiwan’), including Taiwan Island and
its adjacent islands (Penghu, Lanyu, and Ludao),
and two groups of outlying islands near mainland
China: Matsu islands and Kinmen islands. And the
data collect duration covers since 1915 to 2014.

Every targeted species was assigned a
preliminary threat category in accordance with the
Guidelines for Using the IUCN Red List Categories

and Criteria, Version 12 (IUCN Standards and
Petitions Subcommittee 2016). The evaluation
process involved using a logic tree constituted
of the following criteria: A. Rapid population
reduction; B. Small range and fragmented,
declining, or extreme fluctuations; C. Small
population and declining; D. Very small population;
and E. Quantitative analysis. Each criterion also
contained several subcriteria and qualifiers.
When a species currently cannot be assigned to
Nationally Critical (NCR), Nationally Endangered
(NEN), or Nationally Vulnerable (NVU), but is likely
to reach the NVU Category in the near future, it
can be classified as Nationally Near-threatened
(NNT). Because the IUCN Red List Categories
and Criteria does not provide a clear standard for
Near Threatened, the present report applies the
aforementioned criteria and refers to the [IUCN Red
List Categories and Criteria to define NNT (Table 2).

Table 2. A simplified overview of Red List criteria adopted in this study. Modified from I[UCN Standards and Petitions

Subcommittee (2016)

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)

A1 > 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.

(

(b)

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

(

d) actual or potential Categories of exploitation.
)

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

(@) 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 subpopulations; (v) number of mature individuals

(c) Extreme fluctuations in any of: (i) extent of occurrence; (i) area of occupancy; (i) number of locations or subpopulations; (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 20% in 5 years 10% in 10 years 10% in 10 years
of at least (up to a max. of or 1 generation or 2 generations or 3 generations or 3 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 < 1000 < 1000
in each subpopulation

a(ii) % of mature individuals in

) 90% 95% 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. < 1000 D1. < 2500
AND/OR

D2. Only applies to the VU and D2. D2.
NT category

Restricted area of occupancy

or number of locations with NA NA AOO < 20 km? or AOO < 50 km? or

a plausible futrue threat that number of locations <5  number of locations < 10
could drive the taxon to CR

or EX in a very short time.

E. Quantitative Analysis

= 50% in 10 years = 20% in 20 years

Indicating th bability of
e or 3 generations or 5 generations = 10% in 100 years = 5% in 100 years

extinction in the wild to be:
(100 year max.) (100 year max.)
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2.3 Categories adjusting

After the initial evaluation, further assessment was required to consider the effects of other populations

outside the assessed range of a given taxon on the regionally extinct risk of evaluated populations (IUCN

2012a). The purpose was to understand whether a population of a given taxon within an assessed range and

specified time (usually within 10 years or 3 generations) interacts with other populations beyond the range.

When no interaction is observed, the analysis results of Process 2.2 are maintained; if an interaction can be

identified, the number of recruited (or in any other form) individuals and likewise the population size are not

expected to decline, and the risk of extinction and the threat category should consequently decrease.

From this explanation and the recommended process of the [IUCN (2012a), the modified process and

criteria adopted for the assessment of freshwater fish in Taiwan was as follows:

Categories of endemic species and subspecies remained as assessed in Process 2.2, except for
special conditions.

Categories of non-endemic species or subspecies were modified regarding mobility and interaction
with other populations beyond their assessed ranges. In addition, life history traits and stock
enhancement are two additional concerns. First, due to spawning in the sea, the amount of juvenile
recruitment for catadromous species may vary each year and, therefore, their threat category will
be adjusted according to the regional-global proportion of the assessed species. If a taxon in
Taiwan represents over 5% of the global population, the assessment category increases; if it is within
1-5%, the category remains unchanged; and if it is below 1%, the category decreases. Second,
in addition to natural expansion or recruitment of migratory species, some freshwater fishes may
have experienced stock enhancement, and this should also be considered in regional-category
evaluation. When stock enhancement occurs in an original or historical habitat, the category will be
lowered by one;; in the cases not aimed at stock enhancement (e.g., artificial breeding, religious
release, or species released from domestication) or potential crossings, the category will be lowered
by one or two (indicated as [+1] or [+2]) according to the actual circumstances.

In the final listing, the categories recorded for each freshwater fish species were the results of
modification. Additional notes were taken in the assessment columns for species that were adjusted
for regional assessment. An enhanced threat category was denoted as [-1] and a lowered threat
category was [+1]. Species with lowered categories were categorized as NNT or National Least
Concern.

2.4 Soliciting expert opinions

The categorization results obtained through
the aforementioned procedures were examined
by experts from December 2016 to June 2017,
ensuring the adequacy of data collection and
adding missing information. Knowledgeable
individuals from the wider ichthyological
community were invited to a workshop held in

Taipei in late July 2017 to discuss the status of all
candidate taxa. At the same time, the draft list and
data for assessment were disseminated among
the fish-hobbyist community to solicit comments.
Finally, the updated data were used to repeat
Process 2.1 — 2.3 to revise the categorization results
and create this report.
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3. Assessment results of freshwater fish
species of Taiwan

The results revealed four extinct species of freshwater fish, one was identified as Extinct and three were

identified as Regionally Extinct. Twenty five Nationally Threatened and 11 Nationally Near-threatened species
or subspecies, corresponding to 26.3% and 11.6% of the evaluated taxa,or 9.5% and 4.1% of the total number
of freshwater fish species in Taiwan. The conservation statuses of the evaluated species were grouped in
accordance with the IUCN Red List Categories. There are four, 12 and 9 taxa ranked in Nationally Critical,
Nationally Endangered and Nationally Vulneable, respectively. Fourty five were categorized as National Least
Concern species, and ten were listed as data deficient. The classification system of the present report was
based on the TaiBNET (Shao 2009), The complete evaluation results and the data table are available from the
corresponding author.

3.1 List of Extinct freshwater fish taxa in Taiwan

Taxon name Breeder/ Criteria Global Red List Proportion (%) of
Visitor [Category adjusting] Category Global Population

Salanx acuticeps

Regan, 1908 B — _ ~70

Icefish

3.2 List of Regionally Extinct in the wild freshwater fish taxa in Taiwan

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Plecoglossus altivelis altivelis
(Temminck & Schlegel, 1846) B — — —
Ayu sweetfish

Myersina yangii

(Chen, 1960) \Y — — —
Goby

Sinobdella sinensis

(Bleeker, 1870) B — — —

Lesser spiny eel

3.3 List of Nationally Critically Endangered freshwater fish taxa in Taiwan

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Anguilla japonica

Temminck & Schlegel, 1846 \Y A2ab EN <20
Japanese eel

Aphyocypris amnis

Liao, Kullander & Lin, 2011 B C1 — >70
Stream minnow

Squalidus banarescui

Chen & Chang, 2007 B B2abii) — >70
Central Taiwan gudgeon

Rhinogobius lanyuensis

Chen, Miller & Fang, 1998 B B1ab(iii)+2ab(iii) — >70
Goby
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3.4 List of Nationally Endangered freshwater fish taxa in Taiwan

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Aphyocypris kikuchii
(Oshima, 1919) B B1ab(i,ii)+2ab(i,ii) — >70
Taiwan Venus fish

Gobiobotia cheni
Banarescu & Nalbant, 1966 B B1ab(i,ii)+2ab(i,ii) — >70
Taiwan eight-barbel gudgeon

Metzia formosae
(Oshima, 1920) B B2abii) LC >70
Taiwan lesser-bream

Pararasbora moltrechti
Regan, 1908 B B1ab(i,ii,v)+2ab(i,ii,v); — >70
Taiwan white minnow

Puntius semifasciolatus
(GUnther, 1868) B B1ab(i,ii)+2ab(i,ii) LC <1
Chinese barb

Puntius snyderi
Oshima, 1919 B B1ab(i,ii)+2ab(i,ii) — <207
Snyder's barb

| Metzia formosae
=7E15 KR Taiwan lesser-bream
NCR B2ab(ii)
[AttZ /&
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3.4 List of Nationally Endangered freshwater fish taxa in Taiwan (cont.)

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Hemimyzon taitungensis
Tzeng & Shen, 1982 B A3e+ide VU 100
Taitung river loach

Liobagrus formosanus
Regan, 1908 B B1ab(ii)+2ab(ii) — >70
Formosan trooent catfish

Rhinogobius delicatus
Chen & Shao, 1996 B B2ab(i,ii) — >70
Goby

Rhinogobius henchuenensis
Chen & Shao, 1996 B B1ab(i,ii)+2ab(i,ii) — >70
Goby

Rhinogobius nantaiensis
Aonuma & Chen, 1996 B B1ab(i)+2ab(i) — >70
Goby

Oncorhynchus masou formosanus
(Jordan & Oshima, 1919) B B1ac(ii,iv) +2ac(ii,iv)[+1] CR >70
Formosan landlocked salmon

| Rhinogobius delicatus | Aphyocypris kikuchii
HMBEMERE Goby Z5 ECAR A Taiwan Venus fish
NEN B2ab(i,ii) NEN B1ab(i,ii)+2ab(i,ii)

PO / 1% TS IEHE / 1
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3.5 List of Nationally Vulnerable freshwater fish taxa in Taiwan

Taxon name Breeder/ Criteria Global Red List Proportion (%) of
Visitor [Category adjusting] Category Global Population

Formosania lacustre

(Steindachner, 1908) B B1ab(i,ii)+2ab(i,ii) — >70

River loach

Hemimyzon formosanus
(Boulenger, 1894) B B2ab(i,ii) — >70
Formosan river loach

Tachysurus adiposalis
(Oshima, 1919) B B1ab(ii)+2ab(ii) LC <207
Bagrid catfish

Distoechodon tumirostris
Peters, 1881 B B1ab(,ii)+2ab(,ii)[+1] LC <1
Round-snout nose

Metzia mesembrinum
(Jordan & Evermann, 1902) B C1[+1] — <20
Large-scale lesser-bream

Sinibrama macrops
(GUnther, 1868) B B1ab(ii)+2ab(i)[+1] LC <1
Large-eye Chinese bream

Opsariichthys kaopingensis
Chen & Wu, 2009 B D2 — >70
Kao-ping freshwater minnow

Oryzias latipes
(Temminck & Schlegel, 1846) B B1ab(ii)+2ab(ii)[+1] LC <1
Japanese rice fish

Channa asiatica
(Linnaeus, 1758) B B2ab(i,ii)[+1] LC <1
Small snakehead

| Metzia mesembrinum
KRG AR Large-scale lesser-bream
NVU C1[+1]
%85 / 1%
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3.6 List of Nationally Near-threatened freshwater fish taxa in Taiwan

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Microphysogobio brevirostris
(Gunther, 1868) B B1b(i, ii)+2b(i,ii) — >70
Short-nose gudgeon

Onychostoma alticorpus
(Oshima, 1920) B Bla+2a EN >70
Taiwan ku fish

host: barbatul
((_;nl);c o.s oggs)ar atulum . Adbe §
rin —
eregnn, 17 BA1b(i,ji,v)+2b(,ii,v)
Taiwan shoveljaw carp
Gobiobotia kolleri
Banarescu & Nalbant, 1966 B Bla+2a — <5

Hainan eight-barbel gudgeon

Rhodeus ocellatus ocellatus
(Kner, 1867) B B1b(i,ii)+2b(i,ii) DD <1
Rosy bitterling

| Aphyocypris amnis
SZ AR Stream minnow
NCR C1
HE /B
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3.6 List of Nationally Near-threatened freshwater fish taxa in Taiwan (cont.)

Breeder/ Criteria
Taxon name

Global Red List

Visitor [Category adjusting] Category

Proportion (%) of
Global Population

Sinogastromyzon nantaiensis

Chen, Han & Fang, 2002
Bla+2

Southern Taiwan Chinese stream area

loach

>70

Sinogastromyzon puliensis
Liang, 1974 B Bla+2a
Pulin river loach

VU

>70

Silurus asotus
Linnaeus, 1758 B B2b(i,ii)
Amur catfish

LC

<1

Lentipes armatus
Sakai & Nakamura, 1979 B B2a
Spiny scale notch-lip goby

<207

Rhinogobius formosanus
Oshima, 1919 B Bla+ 2a
Goby

DD

>70

Macropodus opercularis
(Linnaeus, 1758) B B2ab(i,ii)[+2]
Paradisefish

<1

e o
- i ¥ o = 0

Y

| Hemimyzon taitungensis
ZHENEEH| Taitung river loach
NEN A3e+4e
#8358

| Rhinogobius henchuenensis

EWEE Goby
NEN B1ab(i,ii)+2ab(i,ii)
Fork /1
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3.7 The freshwater fish in category of Least Concern in Taiwan

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Mugilogobius myxodermus
(Herre, 1935) B B2a[+1] — <57
Mucus mugilogoby

Schismatogobius ampluvinculus
Chen, Shao & Fang, 1995 Vv Bla+2a[+1] — <57
Goby

Schismatogobius roxasi
Herre, 1936 V Bla+2a[+1] — <57
Goby

Sicyopus zosterophorus
(Bleeker, 1856) B? Bla+2a[+1] — <1
Ornate goby

Sicyopterus japonicus
(Tanaka, 1909) B B1b(i,ii)+2b(i,i)[+1] — <1
Goby

Stenogobius sp.

B Bla+2a[+1 — 1
Goby a+2al+] <

Channa maculata
(Lacepede, 1801) B B2b(ii) [+1] LC <1
Blotched snakehead

Anguilla marmorata
Quoy & Gaimard, 1824 V — LC <1
Giant mottled eel

Acrossocheilus paradoxus
(GUnther, 1868) B — — >70
Taiwan torrent carp

Candidia barbata
(Regan, 1908) B — — >70
Formosan stripe dace

Carassius auratus auratus
(Linnaeus, 1758) B — LC —
Golden carp

Chanodichthys erythropterus
(Basilewsky 1855) B — LC <1
Predatory carp

Cyprinus carpio carpio
Linnaeus, 1758 B — VU —
Common carp

Hemibarbus labeo
(Pallas, 1776) B — — <1
Barbel steed
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3.7 The freshwater fish in category of Least Concern in Taiwan (cont.)

Taxon name Breeder/ Criteria Global Red List Proportion (%) of
Visitor [Category adjusting] Category Global Population

Hemiculter leucisculus

(Basilewsky, 1855) B — LC <1

Sharpbelly

Microphysogobio alticorpus
Banarescu & Nalbant, 1968 B — — >70
Deep-body gudgeon

Opsariichthys evolans
(Jordan & Evermann, 1902) B — — <1
Formosan pale chub

Opsariichthys pachycephalus
GuUnther, 1868 B — — >70
Taiwan freshwater minnow

Pseudorasbora parva
(Temminck & Schlegel, 1846) B — LC <1
Stone moroko

Spinibarbus hollandi
Oshima, 1919 B — DD <5
Holland's crap

Tanakia himantegus
(Glnther, 1868) B — — <1
Taiwan bitterling

Cobitis sinensis
Sauvage & Dabry de Thiersant,

1874 B — LC <1
Siberian spiny loach

Misgurnus anguillicaudatus

(Cantor, 1842) B — LC <1
Pond loach

Paramisgurnus dabryanus

Dabry de Thiersant, 1872 B — — <1

Weatherfish

Tachysurus brevianalis
Regan, 1908 B — — >70
Bagrid catfish

Monopterus albus
(Zuiew, 1793) B — LC <1
Asian swamp eel

Rhyacichthys aspro
(Valenciennes, 1837) B — DD <1
Loach goby
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3.7 The freshwater fish in category of Least Concern in Taiwan (cont.)

Taxon name Breeder/ Criteria Global Red List Proportion (%) of
Visitor [Category adjusting] Category Global Population

Awaous melanocephalus

(bleeker, 1849) B — — <1

Largesnout goby

Eleotris acanthopoma

Bleeker, 1853 B — LC <1

Spinecheek gudgeon

Eleotris fusca

(Forster, 1801) B — LC <1

Dusky sleeper

Glossogobius celebius

(Valenciennes, 1837) B — DD <1

Celebes goby

Mugilogobius abei
(Jordan &amp; Snyder, 1901) B = =
Goby

| Stiphodon percnopterygionus

FREERUCTBBER Goby
NLC

G IR
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3.7 The freshwater fish in category of Least Concern in Taiwan (cont.)

Breeder/ Criteria Global Red List Proportion (%) of

Taxon name Visitor [Category adjusting] Category Global Population

Oligolepis acutipennis
(Valenciennes, 1837) B — DD <1
Sharptail goby

Redigobius bikolanus
(Herre, 1927) B — LC <1
Speckled goby

Rhinogobius candidianus
(Regan, 1908) B — — >70
Goby

Rhinogobius gigas
Aonuma & Chen, 1996 B — — >70
Goby

Rhinogobius giurinus
(Rutter, 1897) B — LC <1
Goby

Rhinogobius maculafasciatus
Chen & Shao, 1996 B — — >70
Goby

Rhinogobius rubromaculatus
Lee & Chang, 1996 B — — >70
Goby

Sicyopterus lagocephalus
(Pallas, 1770) B — LC <1
Red-tailed goby

Sicyopterus macrostetholepis
(Bleeker, 1853) B — — <1
Goby

Stiphodon atropurpureus
(Herre, 1927) B — — <1
Goby

Stiphodon elegans
(Steindachner, 1879) B — — <1
Goby

Stiphodon percnopterygionus
Watson & Chen, 1998 B — DD <1
Goby

Culter alburnus
Basilewsky, 1855 B B1b(i,ii)+2b(i,i)[+1] — <1
Lookup
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3.8 The freshwater fish in category of Data Deficient in Taiwan

Taxon name

Breeder/
Visitor

Criteria
[Category adjusting]

Global Red List
Category

Proportion (%) of
Global Population

Anguilla bicolor pacifica
Schmidt, 1928
Indian short-finned eel

Anguilla celebesensis
Kaup, 1856
Celebes longfin eel

Anguilla luzonensis

Watanabe, Aoyama & Tsukamoto,

2009
Luzon mottled eel

Candidia pingtungensis
Chen, Wu & Hsu, 2008
Pingtung stripe dace

Squalidus argentatus

(Sauvage & Dabry de Thiersant,
1874)

Silver gudgeon

Squalidus iijimae
(Oshima, 1919)
Taiwan gudgeon

Tanakia chii
(Miao, 1934)
Chi's bitterling

Hemimyzon sheni

Chen & Fang, 2009
Shen's river loach

Smilosicyopus leprurus
(Sakai &amp Nakamura, 1979)
Caudal-scale smile goby

Anabas testudineus
(Bloch, 1792)
Climbing perch

\Y

NT

NT

DD

<1

<1

>70

<5

>70

<1?

>70

<207

<1
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4. Globally Threatened freshwater fish species of Taiwan

Of the 262 candidate species, six taxa were listed as Globally Threatened and Near-threatened by
IUCN in 2016 (IUCN 2016), among which three were Nationally Threatened and two were Nationally Near-
threatened in Taiwan.

Taxon name Breeder/ National Red List Global Red List Proportion (%) of
Visitor Category Category Global Population

Anguilla japonica

Temminck & Schlegel, 1846 V CR EN <20

Japanese eel

Oncorhynchus masou formosanus
(Jordan & Oshima, 1919) B EN CR >70
Formosan landlocked salmon

Onychostoma alticorpus
(Oshima, 1920) B NT EN >70
Taiwan ku fish

Cyprinus carpio carpio
Linnaeus, 1758 B LC VU <1
Common carp

Hemimyzon taitungensis
Tzeng & Shen, 1982 B EN NT 100
Taitung river loach

Sinogastromyzon puliensis
Liang, 1974 B NT VU >70
Pulin river loach
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HERF/

1 | Oncorhynchus masou formosanus
EEIBTESVDEE Formosan landlocked salmon
NEN B1acf(ii,iv) +2ac(ii,iv)[+1]

THIERE /

2 | Hemimyzon taitungensis
SHECEH Taitung river loach
NEN A3e+4e
F#tzR / &

3 | Metzia mesembrinum
NI KHR Large-scale lesser-bream
NVU C1[+1]
Bt/ 1B

4 | Aphyocypris amnis
SEmARED Stream minnow
NCR C1
HEE /1
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