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ZAe| =

IUCNE #4455 wFe] ot =ofsa wesh] Sl & e 932k
3l A2 N He 2] I8 (CRWG)S dAlx} eato) zlo] ZHAKsit). 25
= W AR 2y 359 749 Resit Akgakaya, Jonathan Baillie, William Bond,
Nigel Collar, Ulf Gérdenfors, Kevin Gaston, Craig Hilton-Taylor, Elodie Hudson,
Bob Irvin, David Keith, Russell Lande, Charlotte Lusty, Nigel Leader-Williams,
Georgina Mace, Michael Maunder, Larry Master, E.J. Milner-Gulland, Sanjay Molur,
Howard Powles, André Punt, Jon Paul Rodriguez, Mary Seddon, Alison Stattersfield,
Simon Stuart, John Wang, and Tetsukazu Yahara So|c}. nj-¢- B33t dal= A4
] ARo = ojfo] & AMEE BT HE &Y IF o4 Dr Georgina Maceol| 7] 4]
Ask e =t AE e dE RS Bl gl 7]Eo] IUCN ej3eilx
FRAF S ZA np =ik

AaEs WE A 29 a5 3wyt 7AE Y3iF JfH¥E= Canadian Wildlife
Service; Federal Ministry for Economic Co-operation and Development, Germany
(BMZ); Global Guardian Trust; New South Wales National Parks and Wildlife
Service, Australia; New South Wales Scientific Committee, Australia; Ministry of the
Environment, Finland; Ministry of the Environment, Sweden; Swedish Species
Information Centre; and WWF Sweden?] HAZZ<] AR LS 53l o] Folxtt. AE
#42 UK Department for the Environment, Food and Rural Affairs (DEFRA); the
Center for Applied Biodiversity Science at Conservation International; and WWF UK
o EfoR ANES e a9 dejaprl 27gskelt)

IUCNE 712 AR 924k Ee % 7ol oj72s) aeke Al Sk s
of =32 itk olefdt Uhgo] FFEe] vhe EESL, A5 Helsi, Ul A
8% % Qs AA Bl

AE o) Aok, B 7 Az Ak Sllel A A o wae] xgow
wesith 0] PEx 27 olele Aol nek Betsil sjauely] ukiol, ol
e A5 AR A2e] LA bl Zolrk. 1 BAe o] HAus WF 5l
7N AAE AA A1 2500 olsl WakE 1sk] ojwiAl 8] mrk, % el
AR WshE 24T 5 YES PHoE FAA1Y] S Aol

(]

HPEE B= gl 7]= Version 3.1 TR dlole] Adala o]go] 7Fs3lth: 9o,
Eol g 27|Qlo], TUCN &3 Au]x (9384 vlo] F4 a1

I
L
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1. IJUCN #ME2 W=zl 7|5 (The IUCN Red List Categories and Criteria)S A|7-
z2He] EE A e F (R AdE ff8l zhaska de] o]8d 4 3l
= I} AAE oxstar gt o] BRAAL] 7|8 AL Ao nE BRitd tiate]
BE A3zl whe Erekal AWARl Wrke] &5 viesd Qv g HaES
(Red List)}> 2% $18A0] 2 E7S T893 il AR 2 1835 o
g HoEAo B Wkt (HE 5 FHIK 988 AUes Fd8 5344 =7 &
gl AL ot

o] Yt AAE JNEsFAA o] FoZ]l W ARt HAEL o] AAV} it e
< ohvEx AEE =dE oloprlsta vt vk 7%’93.&% H7RAPE vE 3
A A BERTES HE WS (categories)ol| Wl ERF3FANE 1 7|F (criteria) S-S

2E 3] W 2Pl 252 6k b ol A%, B A sk

O_uO

°|

2. 19943 o]AH¢] IUCN #H2zl53 (Red Data Book)¥} &= (Red List)ol o]-&
H, FHE Frlol oJgt WF 9IF WS (threatened species categories)= 2F7He]
43} 371 oF 304 o) G vE: QeARE olele el A s )
st "o A7) =A% (Fitter and Fitter 1987), %7} AA] 7idke] SA) BA= B
o AEARl Jrh A2 Jhdebr] 918 1989 IUCN & BE$|913] (Species
Survival Commission, SSC) +-%33]¢] (Steering Committee)2] Q- oJ&l A|ZF=SL
t}. 1994 TUCN 23] (IUCN Council)= A2 A5 F7HAIAIS A3

IUCN #A5= W5} 7|5 ofefle] B 7hA] F2518k 5385 yehlal glvt
c AR TE ol8AkEe] AW Ml o8 & s AAE Zﬂ%‘i}r’}-
* o] gAtellA] EF S0 FFES T S AES ke Rl gk EHE
RS Xﬂlo}oi s ThAg
s TR ERel 23l Hlus S0 e FHAE Aled
« BE2]7|% B2 (threatened species list)2] o]-8Afol|7)] 7 EFto] oJLA| H71=EY
<Al i3l o A ol & U=E it

3. 1994 IUCN ezl JrHaiAE At of %, AHEs Wa= dAaAez



g deidlar, A ookt A g v Ro)g ek ojue} IUCNeIX Arkekal Sl
TE2 2HEY 550 AE=aL ). oluist Al BRSIe A& & th
oFst 7N AleFEo] Yeh A Hdal, SSCE= 19961 AAIAFAR AE3] (the 1996
World Conservation Congress)Z5E] H7A|AIS AHAES= 2S99 (WCC Res.
1.4) WIT} (IUCN 1996).

o] Az} ekt A9t (proposaly 5 zo A% elm 2ol 2k AL A
A golc), Wrjek ko) 29t A oRbel e AT Sgie, 58 7 2
e BAL 915 F Frhol 0183 Ao 1 ePlck B/ el e g o
5, 9 BARo] A7] B 1, SHIE WA Aol ool 4 4 S, ofelo} 2o
A dANES Holshs Zlo] FEEL.

&

Version 1.0 : Mace and Lande (1991)
T} ol e AR 7128 =eld A =Roln, 53] Ujg A58l 8
3 ohpat 717 Méeska gk

Version 2.0 : Mace et al. (1992)
Version 1.08] 7fAEot}. tjiiie] Bers ¥38lsl 2= 9l tjoksl 7|58 ¥8t

st Qo H]-9J3 W= (non-threatened categories)S A7lska lch

Version 2.1: IUCN (1993)

SSC Wjio] A=gls AR daE AR &, 759 AN e tigh B2 774

o] o] FojHaL, 7|E AXE ek AT s de] EJEA U Mg 7t
£ eha lo) w9 Wl ojulg Wl sl

Version 2.2 : Mace and Stuart (1994)
F7F oA AA w7t whet, 71EEe] oRE AT B3 Version 2.0 2
2.19] Susceptible WF+= F 2= (Vulnerable) HF2 EHEACE 293 27

AA L] AP 752 oﬁﬂ&’i@-

Version 2.3 : TUCN (1994)
1994 129, ITUCN T4¥E9] oAg FH3te] 748 7%l %, IUCN %<|3]
7} A3k Versiono|t}. o] #A41¢] %27] version =847} ISBN HE 9} -2 =}

4



A AAAET glo] FEglont, oleldh ARSE 199843} 1999de] AT
ZgEo= ¥&EQIck Version 2.3-& TUCN Red List of Threatened Animals
(Baillie and Groombridge 1996), The World List of Threatened Trees (Oldfield
et al. 1998) 12]x2 the 2000 TUCN Red List of Threatened Species
(Hilton-Taylor 200)°] =-8&-=3Jc}.

Version 3.0 : [IUCN/SSC Ciriteria Review Working Group (1999)

85 oo uel, IUCN MBS 7|50 tigh d#le] Yaikse] MA ==
tl, 22 Fa 7] Ao % B 247 e Vel JFE T HskE
o] ARt

Version 3.1 : IUCN (2001)

2000 29, TUCN HeJ3)= TUCN ¢ SSCo| TAYE, aela 7E A& 7Y
1% (Criteria Review Working Group)e] = 3]o]9] 9|75 %3}l Version
313 Adsts

2001 1€ o] %, AjEAl AEtEe e Hrtels HE A9 Version 3.18 283

A} ZHAE 2 version HE o] ¢8-S Avska Q).

4. o] Ao} ez Fgolr AkeaL s /A thell B el AA 2]
Mes st ok el sfdehs I el FriAlel et 7= aela
71EE AT ERTel 48T & e A VIS mEs Al Ui 71E Jrvt 2
ghelo] gl I g2 ARgshe 8 golol theh golg Aednh IV 32 WFE 4
et Vg A3 W WellM o] TS 9% ) VIEe Al dddt 15
£ 7IFEE A8 v EEE thee il dig ARE ARt B e
AAES WFs} 7)ES l8shs B P42 AL Sitk; 75 1M1 IUCNS] Al
o AAES] 23d FRo] T30k & vi8ol thell Avadtt. o] B 913
5 GAsHl 8] ffell e wehs ¢l olsfshs Ao] HrHAAS) avb &g
Q3 (&% B2 1 11 2 e F7)zos Balgd)

it




Il o] ARE= M (Critically Endangered, Endangered %), 715 (A9A E), 28]
3971 (1, 2, 55 a, b, 55 1, ii, B)oll thet sidz}t FriaAle) o) 8- A=t £31
Sh= Aol

1. 3t a1yl ERsHN ZF1 HeY
WHAE & 45 B 2 olste] ofudk EFeH welele H-8o] 7Fsditt. olF
o] Ar, Aol &l y|FoM, §o] "EFT (taxon)"-e Holo| wiz} AMgsh, 2Hg
2og AR o= FHE Tl F B I ofst R TelE vEd &
o F7HAARE rAES ALt BE B8 W9 (taxonomic spectrum)ollr] F&
HA3) 223} = Ho] /Fs3lEE 7|5 (criteria) Alo]ol] 3t 7FALS T Q)
7152 wgk ok 54 Ao = FX| el Hol ThsekAt, 12igk Aol
= 14 (point 14)l] Yebd 27} o] 543 Fol5 FAS|oF gtk W7t 7S
%0}04 AE vehd v, Bax] ARl wet (75 3 A gk ERek o9
2)edS vleA] Yehfolol st M3t 3o vkea] 2ol o] ok Al
2 2k 1] el =9 Al A-8sfoF gt $Ake] 739+ IUCN Guidelines
for Re-introductions (IUCN 1998)el|x4] "HA Exo g 7|ZH HEA| Y o]ele] A
gk AR 9 AR 2)A] g el T& Eske A"e® Aofstar ok o] A &
Fol Ak 3 e Hell s HolglA] 2 Aol f-83F B 7ol
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2. A
W% (Extinetion) $-15] o ok, by e WE 984S Uehie
WFe] BRI we BT /P e ehli, S48 ARE Aol wek e 913
ol 5l viajel, 50 €8 AU Wl S5 Fo) e tol W Ao
syt (Eabdel A Aol gloke). Tet e BE ABTI S5k RRTe
A o) W) Agsl WE AR B Eeleke AS Sl et

H9]7]% (Critically Endangered)dl] 3= & 72 FHo (Vulnerable) o 9]
7]% (Endangered) 2] A4S 71A|H, 91715 (Endangered) ®5ol 3= 28

[ FokE (Vulnerable) M) A4S 7FAA] ©t}. o|2st IFE BT 2o "dx
¥ (Threatened)" o 2 YePAT). B3] HFELS AA| Hr} 29 dHES

r—lu:

»



T4t gk ol 4

= el Fhsat (19

Extlnct (EX)

Eoo

Extinct in the Wild (EW)
OfNHEZS

____ Critically Endangered (CR)

HEHIIB
(Adequate data) |(Threatened)
MRZ HEOST Endangered (EN)
A715
|l Vulnerable (VU)

O FuE
(Evaluated) Near Threatened (NT)
HIIE =715

Least Concern (LC)
tHME

Data Deficient (DD)
I=22E3

Not Evaluated (NE)

a8 1. BEY wRo 7z

3. 7|& (Criteria)el ¥t

HEI1E, ST Ee Foks RR) B8 442 98 4 JE Welt ek

N 71F F oW B 7PE FHSA Y LREE T3] Sk ] 47 B
of A4 5 oIk 2 BREE BE J1z0l vl hstelelet Fth 54 Bl
AR o]

e ol FlEge AdelA Shriehe (ofH BREe W g
ot FER WA £ 5 Qoh, oldl B 98 7S Z4T 5 Y 710l
ghEa) EAR Fa3 AL ofma she] FEd wEsls Ao, BE 7)%]
BRI felehs o] ohck $4, olufel sl 4

A A 7] Wl 2 BHEE BE S)zel el BRI, e L
8 WFE MRS RE J)Fe vEA] B} du,

‘
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71 (A-B)E2 W2 ArAEe] Heleh a50] yehlis vefeh At 2 A4
A Aol BAE oL HEe AREAYS Soto] el Aeolrh BT WF
=3 BE g 7 Sl Yehe ] A FHS ARES Fske] /iEEde
M, 1 5L EAEks BHy AA (formal justification)o] F-=3ltiehs, 23t
o] vk dtho] 7hssles RtEoixltt. MFE Wl M= e Z 7Iel gt
T JEH oA, F53 VIS Fol whEolxth. 2Egh /i8] FEE Alo]elA
Zyle ddds Fsld

5. 223} 1AM e E= ot (conservation action)

S 5 BE UM 59 AdAglol, EEHET BFEY Ve 4 R
AT Tl 55EA| OLKiE‘r‘: ERTe HEdks deg
o= As 7&5“5‘}t Aol o7|dM FQ3ltt. BRwol o] He BE ‘%}"L‘é—%
A3} @71 (documentation requirements) -] JUPEM It (H= 3

=
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Mook 2

et FEloh e aAlE0] ‘%E]qu 2 TAEE ‘:’]Eﬁoﬂ EH?‘HH @?HQ] L=
AR Y, WA F = et dd 8215S S (94, extrapolation)dh=
2L

7122 gt} 2, A = 77k mlEell tidliA, = (suspect) H= FE]E
e ofwsh dHe ?——l%-"/] IS 7IERE el F gloH, ol e
s

o WA e WA Ak 2% (R ASE Aol el L
ARAS ol SIR1omRE 3o Aal e BRTES W7} A1zl ols) TEsil
o) (o B0, e 2% ool 5 HE A1), ol S ALl et} 24
247} o|olAolslt, it wgke] Jake HEY & At Ae) 2is] wE
otk (2 EW, WeE, A A%, FEH).

Helol 2XS
el B efel 2] iz A AR AR 120 0 e 30 el

A Wl dafsict. Awslshe Fhe] BE e AN Pt 4255, Aashe
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I oE

Eo] Fol s,
2 Zlofok. Mgk o] Awshe
A Het. olek WilR, AR 7o) Awshs t] 2 HlRE g
o|Z EEATT Tl e Ve A doEle v FEEAE TS 2
of webd 4 wele] ot e A AP AAaESE 7t Al ddE vE
T qlom, Aite] njddAT sf=e] Alo] & 4 Slv}. BRTE He AR Alws)
S Sl 33 i ] A2e Al Aehe A Bl BEEel o
A a7t atie S Wil He R 2 AR

o] AT AFsalh V3 A

o] Zx¢}e] Z3Hd (comprehensiveness)ol] w27 Fr}.

T A B4
o) ofafiA

8. 34y
7} Aol Wl BRESS W] A8 Anse
= ZAgr. 2298 BeARe the A A QA F old sh me w
S S gk 1) A9l wol, 2) LS Bolsl Aele] maA Jelm 3) 54 ok
2RSS e Wk Astel viS 2 Qe AT BN 2
AR AR g $5 1o EFue] gov], BEe 252 du AN 9
20 v,

BE, Edo] 7 Akl 2 Wolg 7S ull, 7hssk gk A HelE gAlslof
Sick. shfel WFke Aok bl Aol ol el EAlol Ueolol ek
2 W88 ARde QIAA|ASE 31 (precautionary), AlZ[EF 4= glojof it}

“AgH =% (Data Deficient, DD)’ 2.2 Z|As||ok

Az BHEgel s 2 Hols
AR 2 Aol WA Fesof gk A
Ak golswt Bl

=
Btk Teh ofelat A9, WA WEAET MR Busld 228 Aw) 919
e
re BRPSE B AAA HE DPwEs ge
9 % glek; web e

7] whgel s 2 e
o YA ¢
& 71z Asel ofFol oA BEIBT WFE A4

79| 382 ApAEto} gt
2 2}gRZE2% (Data Deficient) HFo] 22 7}7] t& o]

9| gt
F7PE oA skt A ofvidt. ARk WPt

9. 28

|

H])H7}= (Not Evaluated)
froll lald 9% 197
9



oltold w 71, ofelat We] &k BRFES $I%ol gi o= ehiu <
k. ZThe om0 RRese] Aol 2 uNe % BRE g
el WAER AFSE o] 43 el (53] ARTEE 43).

10. Mt

RE Wrhs Ao gtk @] SRe $53hs 71 o TIEs whes
Azsfor gtk Hagt shte] 71 534 K3 W7hs IUCN 4559 e
F flek st o] VI B ek VIes SEEk Wt SR SAE < Qe Al
g7} (re-evaluation) ¥, 712 S5 7|58 WS XS 79, AeH o &)
9 9 s A He 2 ok B, 3 EREe B VIl thelir A%
o thgk A=g717F Al Elofor det. 53] F2loh Fgo] o]

Wt 71Ee R ERTE Wk AEE Sl e wEA] TlEstolol dict

(75 20k 3 Fa1). vh& WFe] £43F a1 75 300 EAIE0] Sl

T

r

A

12. Y7t

7ol gk BFate] AE7Rs vkeA] A 2HHo g S Eojof skt o]zfgh A
7}= $£9]71% (Near Threatened), A58 (Data Deficient) 2 2|E|gFAY Z12]3k
Aol shishe AL ke Fo) TeEs Bawol e 59 Fesk)

13. 8% Atolo] ol

obelel TFHE W Aole] LRE ofFe] Heurk

A 53 EE T ol 9l MRS /1ES F29 RS A A wREe 39
HEIIT MR B9 R olEF & ek

B. WO 2 $F7} O.F0l ol Zolehd, S ERTe AU W olFaAt
AAge] BE BEAT WM AL 5 ok (2et BF 1

C. 391 WFEAN 39) WFRS] OB A §lo] o] FolHlok T,

10



14. X|¥ =Z&9| 0|8

IUCN #A55 5e} 7|52 A 2] 7 J7HE 52 o= AAHIH. e
U e AlgtEo] £3), A9 (regional), =7} (national) == X4 (local) 53 2o
AT 7] o9l el A8skarat st of2fdk o] HrFE ffal I[UCN/SSR
Regional Applications Working Group (¢l& £9, Girdenfors et al. 2001)0] 2Hdgh
ARME Fad oy 7t e A el A8 wl, 54 ERaol tig =
7h B A Wl AT Y] Mo FYsHA 35 e 1Astelof gt
& =9, AT FEelr FRHF (Least Concern)ol] k= &-F=wo] 7HAl7F vih¢-
AAG HEstaL e 54 A9 Helxe EE$)71% (Critically Endangered)ol] <&
T =, ok aE0] AT R jIY] Al fRIskaL 7] wied el
W=, At 2belx o] JRAlF e EE Y] el o5 HoRE (Vulverable) 0=
TEEHE EFre] ZiAle] A oR fAEE 54 A9 WolMe oFiilE (Least
Conern)ol] &8 Fi2 Qlr}. Hogh 71&e] A9 = =7 ©@helol] thigh 37he] 2-8-0)lA,
AY E= 7 AfFEE AT FEolM Y] P S8sts 2SS Q1AElok sk, o]
25k A9 W7t oln] HMES 91913] (Red List Authority, RLA)olA] o] Fo]51=A],
i AEE ANES 93] Fof o= GRIshks Aol AlAgE Fo7t Slojokst
t} (ell, SSC Specialist Groupe] i Rws FEshs Ao= defd Qloh).

11



. 801 H9

1. M2 ¥ J4&M=Z 37| (Population and Population Size)
(7]= A, C & D)

MAEe AaEs 7z dukae) AR elje} the S o)z AlgEd.
AEE WFe} Eo AT of= BFwe] F AR geldeh. vt 4
A Alole] oo R Qltel, FFsHoR AT Tk 4 A wos ek,
BIAL] AR e ARE TR BBA) ofEsie Bhwe 29, AR Y
& 7% BRE FAE olgslor g

2. OpJHA|2 (Subpopulations) (7|Z B ¥ C)

OPIAITEL, ZNAlolA BEAF (demograph) B= F7dA) wdko] A9 glE (BE,
W 7 R B 12 o3k o]F A Al B XA, AElHoR B thE V1l
w2 558k ko w Aolsi)

3. M£ J4# (Mature individuals) (7|& A, B, C ¥ D)

84 7l SR eI, b e S ks i) £ Ao

A A% WA FE IS ul, olele] ARrEe fdelol de.
1) 75 Aol A st (o 9 el 159 A 2

+ 3% = A o vlgol 0t ol RS A%, A% IS T B 4
o] 2.

A ZA SEAR] A, e FHAE 2 iR A9, e 2R 3
FkRe B e Aol

F AR o] RAT TS SAHoR AR S gt A olsldls A
ol TRHEolo} B} (g B

- AEAYe] Aol AR A% S A Ee BEE A BREe 4
$, A AHo] s o] B, VA AU Ao Salor A,

F 2R ZHE] ool AR AATE ] AEFedt FAUE s 5
slofo} e,

FEL
™
2o

NS i

12



4. Mti (Generation) (7|& A, C & E)

At 429 (generation length)-S &4 5 24 Alth (cohort) FH.o] Hi o= i)
wihA] M} 82 ZHARE W) A2 A1) aheS yeRdick. o $F 1 AEhE R
= AloJehd, Al 2 ZRAIS] A B2 ARES o a1, HS A2 dAgET vt
Al Frgo] fgell o8l WEshs A9, BEoh dubdl At 78S o] gsljof gt

5. ZtA (Reduction) (7|& A)

e 54 7R () B3t Holw W7k 715l whe 4 A A 2
2 wateu, olefat A Agu AY Wat girk gt B S} gt

WAl wge] # Ho e shalA ok Ek Al WEGe) 2 Al B
=48 g

6. X|&x A|E| (Continuing decline) (7]Z B ¥ C
Az e 9Re] mgo] §irhH A&E £ Qi 2, AA| T odEE Hee
25 (FAARL, A2 e 2 HE 55 ¥FHE etk WEe e AE5H
2Eol] E3HEA] AL BRE s tﬁ%ola—: 7k gepd Ao s sy
= ¢ Hok

—

r1r

& HE2 VAR Z27] T 23 A1) 108 ol (%—7} = A9 520

WA, F430 2gla Wws] HWEd u), Rlart wEshs 2e Wikt

8. Alztst mm3} (Severly fragmented) (7| B)

Azket ghsh= o) JjAIEoe] 2ta vl nE oA el gl ols
4% o] molxl AelE wakt} (oH A, Ak s sk M2lA JRA 5
3% s, o]#dt 2k oHAIEE-S AAZ (recolonization) 7FsAe] 7HAaE <ls}
o 2gg Zloluh

9. £5 HQ| (Extent of occurrence) (7| A ¥ B)

EH
(=]

A 9 HYRkE B2 EHstel, BREe) R/ Qe QA Felsie, 2o
BE Aoe mPete] Bst & 5 gl Aol A% A el elow

13



Aeolgitt (27l 2 Fan). o] FFoMe B JA X 1Y We BAS e e
(disjunction)& A J3fiok ghet (ollE 9, WH3] oA &= A2A) (2, 35
10¢] B W7 Za) B H9= A2 22 43 (convex polygon, 2E Wjzto]
180° mlvtoln, RE &3 A|9S X3sh= HA ohzhd)ol o8 4T 4= Sk

ook

.

°

e ¢ * W . :
S S o0
% % * %o ool
oo *,° * %

1| 22 2. 28 w9 9 89 ox o=

o T3t 5 7HX| OIAL (A= K

QLL, X2 T ESst Bix) &3

XAo| Bzt 2HOIC} (B)= &3

olofl th3t 7 JKs3t ZAoln, o]

| . A2 77 Wsold ZHE Sixo|ch,

e . ; (C)= =o3t 2Hx} oix g0| of3t &

10. MSQ ™A (Area of occupancy) (7|Z A, B 2 D)

AR fAShe S T BRT] AR i EW B ($1e) B 10



Q3 A, A A2 ERo] SAEkAL Sl JHAR: AEe) BE dlol 2
a8 7pg 2o o] Hrh e WAL Av)E= ZAH 55 (scale)e] BA7L Hn,
= el 54 4 0% Fodh Apze] gl of&eiof
2 o2 rRelxe] diE gl o3k g ¢
28 sl 98, e -E’J* (scale-correction) {UAME Z-gste] FHHS ET33)
= Zo] B3t Aoltk. Az v §3o] BRISe| A= thE 37 Aaae 2t
7] ool st Wl tie AU ARE AlEehs A defeitt

off
O
JH
&
v
_n_,

11. I|_+_ [Location] [7|—’.-_‘— B 2 D)

O:]fs o =
do = = s
w31 2 9) %'.—Er_ol fs}»} ovm -orlfaa AR e e AT At K

12. M2 2A (Quantitative analysis) (7|Z E)
cIokel P e el 4, 4 8, 91U 9 2 59 ) 2% el
P\zste] Brape] WE JFsAe Wk RE 2 Woz Aot AT 29
29 (Population viability analysis, PVA)2 Z12]$} v‘.ﬂJ\q HhHol shupyt "o Ak 72
M FeF R o8ttt BE ARE ol8stelof dtt. AFHA] ue) ejEsfo}
She Zd8elM, ol87kFsdt AlEe BF A Bkl o8 5 o (dlE =1, A4
Aol Y B9 Aol &l thetk B7h). A A Ake] AAeM, 7M. (e
Zo|v] whalgh 5= glojo o), AR AbR, ZPjal AR e A B 2de] B

] 52 whea] UeRljolof Fit.
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W= Alole] A= 28 14 VR

HEZ (Extinct, EX)
R vixg A} Evks geldos e oAt §le gl EEolk
R A A7) (Y, A 9 W)ell 27le] 715 i Slell ZA diAAY dPdE

= A g APE 2ol A BRI 4 e W, WEow Fguch 24}
£ wheA] Sig BREe] ARE 439 43e A AA oo Sl
.

OfMHEZEZ (Extinct in the wild, EW)

2] Al = 8 E] QA B A EE 6l =9 A (B
THAREE) 2N dEA Qe 7B oREFolth R AEE AP (Y, A B
Wyell 2Ae] 715 ®floll 2A A ALY oPdEls A2 e tigh Ardgh ZAbelA
THAE 1T T s wl, BFoR Fgsitt AR whEA] Sd o] Age
Aol Agt AT AA ol doz S Eofof St

d

MZ2|7|Z (Critically Endangered, CR)
wREe 1 HE8 2P BE1E B (V3 )9l 71E A Ee] ol 8
ks w53 w) 29710, wEhA opleln F3] e A $1del AslrkaL

27|12 (Endangered, EN)

BRTe 7P £E8@ S 971% WF (VA )] 71E Adl E9f of= shtet
PSS w) 9)71Fo|n, wEha] ool wihg- o A el Mtk &
ATt

Fﬂ

% o]l IUCN e} o), 2 W (232e] o the <ol Weld uj ool wol
A wec
16



o

|°f= (Vulnerable, VU)

o

o
ERTE PR3 S Ak W (V3 330l 712 Al Eel of= shiehs

d

) ) Fekgoln), mEh opdlel e A 1% A ok & 4 ok

Z2/7|% (Near Threatened, NT)

R Wil wet WiEglort A BENE, 71 me Aoks Wl 2

S

S e ) Z971goleka SR, Zpke vidl BENRE WEe VAL HE
BT W £ 5 9k

ok A= (Least Concern, LC)
=)

ERTE W weh Whsglon BEIE, 1%, He sA71gel WF
of &34 ke ) SRAIFoITh REJo] Wi FHE BFTol o/l Sah

o

T
=

R\

r 4
N

XEEZ=Z (Data Deficient, DD)

ARREFL 279 BE 8| AR Aol 71xdk 2w 2P
% ¥x Yt b ARV SRSk 5 W) AsHEFolekal gt o] T 3)
She TS B2 AL ol FolA AEEE 4o & dElA S % o,
A TR At ol g A 2ksrt B3 S vt wEpba
HEF2 AT HF7) ot o] WMFo| gl el EEshs o] &
Ar7} st AR do o] ATFE File] EFIT HFE ERFshks Ao
Aath= 7Feds UElE Aot o] 87Fsst BE A ARE o]83=S ke
Ao] T3kt B A, AEES W HWEET HTFE Aol oA F=e
FoE 7ok gt} vk Hfat ) vl Algtdolelal oj4lEa, ERte]

S|
F 8 71% o F PG AR 1h2o] ZAVLHA 917 WFE T 5 9L Aol

1
>

Moo B o2 ofl 1R

&‘U

J

—

H|Z7}% (Not Evaluated, NE)

M7 VIl weh F7EEA| edske WE diith
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2E9715, 217

Ol

EET

4
HA

al
=

=Z97|% (CR)
HEA71%E 71 fElR S} obl 71% Ao Ee) ol shels Ed ng

s, wEbA ool =3] 2 dE Sl Aaideka & 5 Slrk

1. ofgf) o= &t 5ol 7|% (2] EA)ste, WEs] HeEd 4 i, S &
glom, =gty gelog HT 10d = A, & = ¢ 70 7|zkol AA] B

4, 7o == FEE= A 271 90 % Ay

(b) FFEol AP FE A
(© W wWH, 29 W9 Telwms A4A e 5
(@) B84 olge] WAl w= WA 55

(0 =9 2R 453, 93, 2d9d AR w= e 9%

2. Al @A (2] o= s} (Tl SA)el ofah, i e 1 99l0] FREA
QUL olsfEt ¢ gl T HEY 4 ghs, A 10d E= 34, E 5 U

7R 2A B, 4, F8 B FEEE AT 3271 80 % ol A

3. AL (b)ollA ()9 o= st (el SA)ell o7k, &5 109 B== 340, = &
21 7R (H 1009 74A)ell DA FYEAY F5E= WA =271 80%

o] 7

o

e

4. AL @9 9] of= 3t (22l 5ol ofak, BAsk vele] AR ek
e, 72 9 2 g9lo] FAEAY, o 4 gAY, EE HEY 4 gl
olwgh 104 = 341, = 5 o 71 71z (vl He 1004 7)ol B2,

A, Fe] e FFEE VIR 7] 80 % o] A

B. BI (2 ) e B2 (R4 W) wE okl 1 2 2 53] Held sl

1

1. 100 ki oJ3l2 ZQE 23 el D Hadt ac F HolE T FHL ST



a. A7l shastE A & Fievt EAEHE Aos Yzl
b. ofzff oW FEorle] #, FE] B FIEE AEH AH
(i) =4 W9
(i) A |4
(i) AM2A HA, e Jejaes A
(iv) Fx B= oPRAEES] F
(v) A= 7HAle]
c. offf o FHere] STA HE
(i) =4 W19
(i) =+ w4
(i) Fa B=E oplATES] 4

(iv) 3= 7HA1e

2. 10 kr oJ3}2 A== AHHz, agx o} ac % ol F gHES
a. Al shastE A & et Ak Zom d#zl
b. ofel of®l FEore] B, Fol ¥ Fsks A%H 2y

() =4 9]
(if) 5 W
(i) 444 W, W9l 2eEs
(iv) B4 5= opfAEEe]
V) A% AL
c. ol oW =] ek WE
() =4 9]
(i) F4 A4
(i) F2 = opiAIEES]
(iv) 4% 7Rle] 2

250 7} olste] A% A FAsRe AdE 271 o ol %

? 4, Te FElEe s WA o] AEHA ZHA 9 ol a-b
oMOﬂ sl
a. o} F shtel sk AT 7= 73
(1) 5070 oe] A% AR FAE opfAlTe] A,
19

A, & & d 21 7IRE Wollx, 2ol 25 % A&2Q] Ha =



focs
o
2

(i) Hol= 90 %ol 434 A7 shte] ophAlES PAsE
b. 4% el 2v wE

D. 507} oJste] A< 7hAIER Z4E AT =7

E. A #49] 2}, opd Fd 7FsAde] 109 T= 34, &
100, 74A]) Wol] A= 50 % 4 )

of
kn}
)
N
o
™
=

#1712 (EN)
A7 7P g S77F ofell 71 (Al E)9l of= s nkgt wjon, u}

2 obielA] TS e A SIlel Asheleka & % ok
A ofe] ol @ o] W2 e 7))

1. o} of= gk &=l 71 (22|aL EA)ste], B3] HE: s}
o, Fehd dolog H 10d = 34U, & F o 7 7Igtel 24 #3
F4, Fo e F=EE AT 2] 70 % o] Ty

(@ 257 23
(b) BRo AP FHe A%

(d) 7 o]g9] A == AAH =
=0

(0) =9 i, A53h AW, o, A == 78R %

2. Al (@A (e)9] of= st (ZE]aL SA)oll 23, Ha B= 11 jlo] S
7, ofelid = QL = e T Qs A 10d == 34, € F Y

7100l AR B3, 24, FEl e FEEE AR 2] 50 % olde] e

3. AL 09 (@ o= sht (g SA)el ol FF 109 = 34, & &
B 21 7Rk () 1009 7)ol BA FsAL F2 s AR 271 50 % of
RDJEES

4. Al (@A (e)9] of= st (ZelaL SA)oll 2Jgt, gt mefe] AT WHe7h 2
T, e g 3 jlo] FAE L, ol ¢ gk B EEE gl
ojmgh 10 == 34, & & T X1 7R (el Hj 100 7Ex)el B,
g, 78, 7Y B FFEE WA 271 50 % ol A
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B. Bl (23 W5)) = B2 (44 WA) = ol 1 %2 439 Aei=l 9]

1. 5,000 kit oJ3}2 SGu= A WY 2 HAS ac T Hojr F PES wEsh=
a. A7 SFEstEAY 57 A olstllut EAfsle Aes gzl
b. ofgl] o oAl H, FE| B FIEE A& A=

(i) =4 W9l
(i) A |4
(i) AM2A \A, b9 aelass A
(iv) Fx = oPIAEES]
v) s A
c. ofgf oj® FEojre] IFtH wiE
(i) =4 W9l
(i) A |4
(i) Ha T oPIAEES]

(iv) = 7WAe]

2. 500 kit ofsk= SR A WA, 22]al ofef ac T Holw F S WSSk
[eR=¢

b. ofel] oJH oAl HH, F| T FAIEE A&5F HE
(i) =49 w9l
(i) A |4
(i) A2A \A, He 2ejases A
(iv) Fx = oPIAEES]
v) 35 7HAle] F

c. o} ofH F&oAe] A WF
(i) =49 w9l
(i) Af |4
(iil) A T opiAlTEES] 4
(iv) 4= WA

C. 2,500 7} olstel 44 AAE S5k AT 2] D ofe) Y=

i

1. 59 &= 241d), & < ©f 21 7IRF (=) Hdi 1001 7E4]) Wellx], Aol 20 %
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2. 3, B == %ﬂﬂ—t— < TR o] A&AR1 A E ol a-be] Hojw 3}
Lol dgsl=
a. o} & shell sfidshke JHAE 7= 173
(i) 2507 o)<l A& VA= TdE 0}7Hxﬂ—?01 A7t
(ii) Hol= 95 %] A< JHA7F shuke] opfAlS sk S wl
b. A% JiAle] SE WE

D. 507} olste] A< /MAER ZHH /AT 27

E. A% #29] Aapr} o A 7Fs2do] 20 5= SAY, & 5 o 1 7RE (3
10063 742]) el #oji= 20 % o )
& (V)
FHekge 7P 5383 A7 715 Aol E9l of: shiel: wEd wo]H, wlEhy
Zd

oo Ee A S8l As) Ak & 5 ik,

A. off of= g ol whE AR F7]¢]

L. o} o= gk ol 72 (ZElaL 5A)ste], BEs] HEH 4 L AXE
olom, Zthd gelom H 109 == 34, & &t 71 7|7kl Ax &3,
27 2] = 22= AT 327) 50 % olde] A,

(a) 212

(b) TFwol et FHE A5

(c) A 7, =3 W9 Le|avss AR Zo HF

(d) B34 olg<f AA BE—‘E A

(e) &% R, sl 2, od, BAA == 78] JF

2. Al (@°IA (e)9] of= st (2E]aL SA)oll 23, Ha B 1 jle] S
B, olald 4 gl e HEE 4 gle, 2 10d B 34, & 5 U

A 7Rl AA B, 34, o] == F5EE WA 271 30 % o] A

3. Al (b)olA (e)9] o= st (ZElaL 5)ol olgh, &% 10d &= 34, & F
o 71 7IZE (F9 100 7Rl A FJ=AY FEEE AT =271 30 % ]
el 2
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4. Al ()9 (e)9] oft= sht (ZL2laL S)ell of3h, FpA<} vlie] A)RF We7t 2
S, a8l 2 delo] SAEAY, ofslld ¢ g B HEE T Rl

ot 10\ == 34, & 5 ¢f 70 71z (vl i 10003 74A)ol B, =
A, Fe, 59 = F2Ee AT 27] 30 % o] HA

B. BI (3 s)) i B2 (34 W) me okl 1 % 2 §32) A2in 39l

1. 20,000 k' oJs}2 S7g== Y 2 HAg ac T Hole F FES ek
a. Az spEskE Y 107] 4 ofstelt EAfsh=s Ao dexl
b. of2ff oW FEore] &, Fi] e FAEE AE5H HE

i) =¥ W
(i) - w4
(i) A2A WA, W9 aelaves 4
(iv) Fa B= oPRAEEY &
(v) A= 7HAle] =
c. ofgf ojwl FHEoxe] Feka HE
i) =¥ W9
(i) = w4
(i) A E=E oPiAEESY

(iv) g 7HAe 5

2. 2,000 ki ol5kE S uh AAwA, T2 o2 ac F HolE T PR WS
a. A48 SHRSEAG 107) A olstelt EAsH o ekl
b. ol ol®l Eoe] B, Fel i Fue 454 29

() 28 9]
(i) A% @2
(i) M214 @, 89 Dl 2
(V) B2 EE obhAiEEe &
) A% e
. o2l o REaNe] FeE wWE
(i) 289
(i) A2
(i) 2= = obhAlTES) 5
(V) 4% e 2
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C. 10,000 7} ofse] 4% AMA Zge= AntE =7 % obd) 3=

L 59 55 241, & & ©f 7 7IRE (71 A 1000 7RA]) WlellA], Hol= 20 %

Py L
A&2Q) s e

2. B3, 794 == FEe A5 HA o] AEAR] 4 9 ol abe] Aol 3}
el sk
a. obef & Shel Fsl= AT 7= FE
(i) 1,0007 o)’de] Zds: MAZ T/34€ ool gAY,
(i) == A= 7HAE she] oAl S AL Sl
b. A< TiAlY] ST ¥

D. 7ol wl$- A ofel F shte] fol &k A
1. 1,000712] A& 7NA otz =AE AT =Z7)

2. Aol WS- AEARl BATA (AFHOE 20 kr ofsh) = A G2 U
Ejuo], S5 b mlele] wh$ AL ARE el Szt BE m B AR
So] ofgpo] wBuol, wlS- gHe Aol WES)E EE v)Eew 2 A5

o] 3ot

)

E. A=k Bao] Aay) op A 7FsAdo] 100 o] Holx 10 % o .
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X5 Aefd o]l 87Fsdk S0l 71xstke

B3tofof gt olE E0, v‘i«?mﬂ gzl & shte] A2A] o gk rgekeh $go]

= % 2 Foll tigk A=A Aol tigh A=Al AR Ao glujete 2

o S =+ ok Olﬂif‘& BE oox, ol87Fset R B FH5 iy} B

Aol St olgigh B AR HEA, ofnle] oA Telar 34 oAk

Al 7HXE Jekd 5= 9tk (Akgakaya et al. 2000). o] ©EtoME 37} 715S olged
u ol2fgt BFAAE YA ek thFeAlel tigk ARS Alwstaat g

£ oam 3o

J&,OL J}m

A WEde Fo| AL g AR 33t we} o] dople $7d0] wight=
Aol osir vehdtt. 37t 7ol theh ol2igh HEAde] ek 7 5ol 54T Al
Fb = 3R H9E vERlaL Q7] wiell AlgHHol). onlide] R e gof Ao
ofulgt == RS o8k MR e W7Ee] dedo] B wiiel Ay
gt} Bt 71zl o8 golol tig FLet HFole e} s, 2 A
dude] =4 glole Erkssitt. S4 exke 5 584 7P 2 dlelnk; o]
ARgBhE Sl tigh Mg AR FellA TAgitt. o]Zle 4

SAgellx o] FASd == A FAll sl veba = ok S8 oAl FHES) A
= Aok 3}, AAIE 8-S Akgakaya et al. (2000) 2

o
2
o
of
oh
£
o
B
H
rlr
i

43S Uehlis 71 e W o] shis, Aol 74 3 foId gtel 19
£ 93] Yel= Zloltt. 4 }xﬂﬂ shtel med 7401741‘3, Be 4s, HA +
Ao RE Folat gro] Wols Taslal itk AEr) vl Balalst A4S, HH =49
o Frolgh whel wept 2 Zeltk o] Sl WelE T éf‘é‘ T S ek
=o] A TRt Wl AlE 77 (FAl0Mel), vl Jwvte] o, s A
B7F 25 4AE o7 ol k. ofwet o8 WRiolE W7t Aol 7153kl Al
sfolof gtk

B AR AL 04 W, A % B e Bt Bak ol
2 @ Zolh. olej B T /b T4 488 J3 ek R A, BR Bt
A Fele el BE WSS H AU, Ee AL @ o, Feel 4EE A
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ST Aol ohe) aefske
PP RE e TPt

e S gk Alslste] 2E4

i)

O

Aol Bashct (o AR deld). e =of o)
BHUYS S/ Ha, vk e =] e %
ZES

o

3}
A Aok & A, FriAE 180l B
A
q

Y mio

slRAel sl AFdeld T 2211 AN DS YRS Teshs o) Wa

Sfeh (9194 B Geld). AR AHlel W R Q) ghrfehe

FEe WEEEOR TRY Ao, v, 244 Axe] WA dRses

@ 5 Qe 4R T e 9ol BEaEEoR TRY ol Wit B
o

O‘r‘

S o
ol v 717 B AR e ol ARt Al =g 7k Aol T2
d, dE = 2

o, 53] AT V7 WS 9L wls} gol, AT 18 AT
o, M FAnr HuG ke e olgl dFt 1S A8 wolh

A5k (point estimate, k] 544 7S ol 83K WAL shtel B WE
& o189 Jolek. Teict 2 Gl felh Welke Tl Wl olg Wl Aol ¥
S04el elal o] el Slolal Zlelek. Bahel vhak S4% He] 7)25te)
T FEI WA TR BEalalof b, v, e We] Mek 1w
o W] Ao} ek (45 3 )
WE WFV WS BrbE SR Aol M BHA ), ARTEE
72 alo} dek. aeh o W el A el A A, A2 412
o =wls] 914 krke olnlurhe, Asigke SRS W Iok Amse] 1A
St Ao Qsie Zlo] Fasith 1% ARREFe] WP WFE ohiA
B, Age BESE S8 BRwel e AR ST Baye Alske Zoltk o
WFE EAR ol87Fsd 4k Folole BaAel Abeks 2e da
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ol

[ B

£E 2. IUCN HUEE HE I J|E2

2
o

AaEs W7 5 J1E gl v BE Pl ol ZA5 8, ofd g
o

Az 2 W olele] WA E okolz Mo} St} (o] olele] Qlojz weld 7
Pl Wbl o] WEE ojn]g Akelo} slthy

Extinct, EX E=

Extinct in the Wild, EW opydzxx
Critically Endangered, CR ‘2&<]|71%
Endangered, EN $J7]=

Vulnerable, VU ok

Near Threatened, NT =¢]7]%

Least Concern, LC oFAlE

Data Deficient, DD A}25&%

Not Evaluated, NE H]|Z7}=

2.V 3 (FF571%, 2715 9 FAREel ik 7)ol w71 sherlee] Al
shel bl Ak B Sk AAVE ok 71E I (R Al S A s
kel AAE s, BT W] A At He 1 B 54 W
o VrERHolok gttt 71w AclA C, Z1ejar kg WMol Dol wizt, Alge] 3 wiA
T SAF ()2 JERlaL, shy oldel 7IEE vISs + 7|5 sk
A P2 LBl A (a-e) 2 HERCE o]52 F2712 (punctuation) §1o] ER
Witk 71 B 8L Coll whE Alse] Al WA 2 A} 2vp 52t (-v) 2 vehdck
o2 BE ]hell TIsHH (S Aokl A} Ato] Bl EE Aol H91227] glel),
3ht o3 71d% whs Frk BAIR R shy olde] Ves WSk, AlnlEE

om PHsjol k. oleld olge] ol ofge} Rk

EX CR Alcd VU A2c¢+3¢c
EN Blac(i,ii,iii) EN A2c; D VU DI+2
CR A2c+3c; Blab(iii) CR D VU D2

EN B2ab(i,ii,iii) VU C2a(ii)

EN Alc; Blab(iii); C2a(i) EN B2b(iii)c(ii)

EN Blab(i,ii,v)c(iiiiv)*2b()e(ii,y) VU Blab(ii)+2ab(iii)
EN A2abe+3be+dabe; Blb(iii,iv,v)e(ii,iii, iv)+2bii, iv,v)e(i, iii,iv)
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£E 3. IUCN HMEE0| Z8tE ZRI0 st Mz 27A

ofgfe] &L TUCN EE971E HAMEZE (the TUCN Red List of Threatened
Species™)o EZAI717] 98] AlESh= E H7Pe} @7 ol Folxok T Hidte] 4
Hold}.

 gAE X3 g

-k g e AR ol (7 olBe) dote Sl )

* Z:l]/}—lﬁ = H-ﬂ% ‘;z_l 7]'1[

« U3k T (AE S0, PIEY] Fof 2ol vt 2 Ul 9 2R de] "o
R - CERE L)

. k

ok BEo B¥3ph= o|dT< (Fisheries Areas)S ¥3F (UN9] 25F547]7 FAO
of| A Zpdet o]PdTde 3L, hitp:/www.iucn.org/themes/ssc/sis/faomap.htm)
HE A2 T2 BRo] Fi e A H 359 o 55 23
A B A= (2 1)
A oA A¥ (A 7IeH 1A A BHE APt A, 4 B
4
@1_;4]9] 7]]24]:‘3 7:1601: (Z_ ],’ 71/\ o}xq r= o]— oi__)
M2 M3A (QJEYl hitp://www.iucn/themes/ssc/sis/authority. htm© 2 o]-&7}53}
Global Land Cover Characterization, GLCC /o] HAl vBjd o]lg &=
redlist@ssc-uk.org®. +2J)
8 91 (SSC Aol E B 9f&el] Y e-mail £2)E F3l o8& + U=
TR olggh A, dAl 9 v S EFD
2 (SSC APl E B= 915l YR e-mail 05 53l o8& & =
RS o83k Al W E AN Hkke] & BT 23D
o] LS 21Ze] ojd wistel] thgh AHH B 1 wHste] 9l
Am 24 (s 2 A o BFE I3k BE Ql8R)
H7EAe] olF ¢ <IEtA

JUCN HaE20) ¥3w7] 7, RE Hrl= 4 29e] Hamg gzl (Red List
Authority)®] 75 W7 Hr}. ANES A= IUCN &E;q-% °J§] ool A8
shH, dybH o HErt aF9 skelaEelt Hrate] oE o] 7tell FA

ok

<)

[e)
ot L

1=

de AN f
1=
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#2500 RA3h TARIO) dieted, ofefe] rio] a8 EAlsfol Tk

« ol AURAE o83 (V1 Es} o)), A, 7ML B PR (oS
Se, AT B2 o] A9 Fol #Ale] Ane] Eguolof sk

WEE e opEEEel delis, AT BE AV, Psd 9% 92 2 BR
ZAlol] e AFARRE LBl S8 ARiSe] Zytsolol de,

F9171% (Near Threatened) 0.2 5418 H-Fol T, $A4) Abs Bfte] v
She 9= w W offol thek ol Egsolol St (o BW, 1 FFHTe
A %) A Werel o)Esa gekel o).

AmREFo R AR BRTl i, ojus At $EAAS Egkshof Fik

ZI71= RAMAS Red List 213 2,08 o|g3to] F3=ojok & Aot} (Akgakaya
and Ferson 2001). o] 27312 JUCN HAE= 7)Fo] 2o we} RS e
ANEE TR AeiH, Aol BEde 8 F o e e 2L ivk
o] TR2IL A AFT XSS el g el ARE FFslal YA,
P Aox, FEI7} th2A vERd = Qi ofEle] ARRES frefstelor gtk

+ B2 517hol4] RAMAS Red List 2219 o[ §315Ichel, wh=a] A&stolof gk,
L RBUT ghe Zeagde] wEa) A8 243 9 feld ¥sl, = 714 (interval)
o

s Fel= dstolop ot (AAIZE A2 RAMAS Red List RhiA = =5
=+

=}
« A8 H B (=2 A, A8 B E Sl thE Biee] A B F
b A= (mid-point)ell vl2] AFg=o] ek 53] oFg ARdelte] Beg AdEshs
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I. INTRODUCTION

1. The IUCN Red List Categories and Criteria are intended to be an easily and
widely understood system for classifying species at high risk of global extinction.
The general aim of the system is to provide an explicit, objective framework for
the classification of the broadest range of species according to their extinction
risk. However, while the Red List may focus attention on those taxa at the highest
risk, it is not the sole means of setting priorities for conservation measures for
their protection.

Extensive consultation and testing in the development of the system strongly
suggest that it is robust across most organisms. However, it should be noted that
although the system places species into the threatened categories with a high
degree of consistency, the criteria do not take into account the life histories of
every species. Hence, in certain individual cases, the risk of extinction may be
under- or over-estimated.

2. Before 1994 the more subjective threatened species categories used in [UCN
Red Data Books and Red Lists had been in place, with some modification, for
almost 30 years. Although the need to revise the categories had long been
recognized (Fitter and Fitter 1987), the current phase of development only began
in 1989 following a request from the I[UCN Species Survival Commission (SSC)
Steering Committee to develop a more objective approach. The IUCN Council
adopted the new Red List system in 1994.

The IUCN Red List Categories and Criteria have several specific aims:

* to provide a system that can be applied consistently by different people;

* to improve objectivity by providing users with clear guidance on how to
evaluate different factors which affect the risk of extinction;

* to provide a system which will facilitate comparisons across widely different
taxa;

* to give people using threatened species lists a better understanding of how
individual species were classified.

3. Sincetheiradoption by [UCN Councilin 1994, the IUCN Red List Categories
have become widely recognized internationally, and they are now used in a range
of publications and listings produced by IUCN, as well as by numerous
governmental and non-governmental organizations. Such broad and extensive
use revealed the need for a number of improvements, and SSC was mandated by
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the 1996 World Conservation Congress (WCC Res. 1.4) to conduct a review of
the system (IUCN 1996). This document presents the revisions accepted by the
IUCN Council.

The proposals presented in this document result from a continuing process of
drafting, consultation and validation. The production of a large number of draft
proposals has led to some confusion, especially as each draft has been used for
classifying some set of species for conservation purposes. To clarify matters, and
to open the way for modifications as and when they become necessary, a system
for version numbering has been adopted as follows:

Version 1.0: Mace and Lande (1991)
The first paper discussing a new basis for the categories, and presenting
numerical criteria especially relevant for large vertebrates.

Version 2.0: Mace et al. (1992)
A major revision of Version 1.0, including numerical criteria appropriate to
all organisms and introducing the non-threatened categories.

Version 2.1: [TUCN (1993)

Following an extensive consultation process within SSC, a number of changes
were made to the details of the criteria, and fuller explanation of basic
principles was included. A more explicit structure clarified the significance of
the non-threatened categories.

Version 2.2: Mace and Stuart (1994)

Following further comments received and additional validation exercises,
some minor changes to the criteria were made. In addition, the Susceptible
category present in Versions 2.0 and 2.1 was subsumed into the Vulnerable
category. A precautionary application of the system was emphasised.

Version 2.3: [TUCN (1994)

TUCN Council adopted this version, which incorporated changes as a result
of comments from IUCN members, in December 1994. The initial version of
this document was published without the necessary bibliographic details,
such as date of publication and ISBN number, but these were included in the
subsequent reprints in 1998 and 1999. This version was used for the /996
TUCN Red List of Threatened Animals (Baillie and Groombridge 1996), The
World List of Threatened Trees (Oldfield et al. 1998) and the 2000 IUCN Red
List of Threatened Species (Hilton-Taylor 2000).
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Version 3.0: IUCN/SSC Criteria Review Working Group (1999)

Following comments received, a series of workshops were convened to look
at the JUCN Red List Criteria following which, changes were proposed
affecting the criteria, the definitions of some key terms and the handling of
uncertainty.

Version 3.1: TUCN (2001)

The IUCN Council adopted this latest version, which incorporated changes
as a result of comments from the [UCN and SSC memberships and from a
final meeting of the Criteria Review Working Group, in February 2000.

Allnew assessments from January 2001 should use the latest adopted version and
cite the year of publication and version number.

4. 1In the rest of this document, the proposed system is outlined in several
sections. Section 11, the Preamble, presents basic information about the context
and structure of the system, and the procedures that are to be followed in
applying the criteria to species. Section I1I provides definitions of key terms used.
Section IV presents the categories, while Section V details the quantitative
criteria used for classification within the threatened categories. Annex I provides
guidance on how to deal with uncertainty when applying the criteria; Annex 11
suggests a standard format for citing the Red List Categories and Criteria; and
Annex III outlines the documentation requirements for taxa to be included on
IUCN’s global Red Lists. It is important for the effective functioning of the
system that all sections are read and understood to ensure that the definitions and
rulesare followed. (Note: Annexes I, IT and I1I will be updated on a regular basis.)
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Il. PREAMBLE

The information in this section is intended to direct and facilitate the use and
interpretation of the categories (Critically Endangered, Endangered, etc.), criteria
(A to E), and subcriteria (1, 2, etc.; a, b, etc.; 1, ii, etc.).

1. Taxonomic level and scope of the categorization process

The criteria can be applied to any taxonomic unit at or below the species level.
In the following information, definitions and criteria the term ‘taxon’ is used
for convenience, and may represent species or lower taxonomic levels, including
forms that are not yet formally described. There is sufficient range among
the different criteria to enable the appropriate listing of taxa from the
complete taxonomic spectrum, with the exception of micro-organisms. The
criteria may also be applied within any specified geographical or political
area, although in such cases special notice should be taken of point 14.
In presenting the results of applying the criteria, the taxonomic unit and
area under consideration should be specified in accordance with the
documentation guidelines (see Annex 3). The categorization process should
only be applied to wild populations inside their natural range, and to
populations resulting from benign introductions. The latter are defined in the
IUCN Guidelines for Re-introductions IUCN 1998) as ‘...an attempt to establish
a species, for the purpose of conservation, outside its recorded distribution, but
within an appropriate habitat and eco-geographical area. This is a feasible
conservation tool only when there is no remaining area left within a species’
historic range’.

2. Nature of the categories

Extinction is a chance process. Thus, a listing in a higher extinction risk category
implies a higher expectation of extinction, and over the time-frames specified
more taxa listed in a higher category are expected to go extinct than those in a
lower one (without effective conservation action). However, the persistence of
some taxa in high-risk categories does not necessarily mean their initial assessment
was inaccurate.

All taxa listed as Critically Endangered qualify for Vulnerable and Endangered,
and all listed as Endangered qualify for Vulnerable. Together these categories
are described as ‘threatened’. The threatened categories form a part of the
overall scheme. It will be possible to place all taxa into one of the categories (see
Figure 1).
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Extinct (EX)

Extinct in the Wild (EW)

Critically Endangered (CR)

(Adequate data) (Threatened) Endangered (EN)

Vulnerable (VU)

(Evaluated) Near Threatened (NT)

Least Concern (LC)

Data Deficient (DD)

Not Evaluated (NE)

Figure 1. Structure of the categories.

3. Role of the different criteria

For listing as Critically Endangered, Endangered or Vulnerable there is a range
of quantitative criteria; meeting any one of these criteria qualifies a taxon for
listing at that level of threat. Each taxon should be evaluated against all the
criteria. Even though some criteria will be inappropriate for certain taxa (some
taxa will never qualify under these however close to extinction they come), there
should be criteria appropriate for assessing threat levels for any taxon. The
relevant factor is whether any one criterion is met, not whether all are appropriate
or all are met. Because it will never be clear in advance which criteria are
appropriate for a particular taxon, each taxon should be evaluated against all the
criteria, and a// criteria met at the highest threat category must be listed.

4. Derivation of quantitative criteria

The different criteria (A—E) are derived from a wide review aimed at detecting
risk factors across the broad range of organisms and the diverse life histories they
exhibit. The quantitative values presented in the various criteria associated with
threatened categories were developed through wide consultation, and they are set
atwhatare generally judged to be appropriatelevels, even if no formal justification
for these values exists. The levels for different criteria within categories were set
independently but against a common standard. Broad consistency between them
was sought.
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5. Conservation actions in the listing process

The criteria for the threatened categories are to be applied to a taxon whatever
thelevel of conservation action affectingit. It is important to emphasise here that
a taxon may require conservation action even if it is not listed as threatened.
Conservation actions which may benefit the taxon are included as part of the
documentation requirements (see Annex 3).

6. Data quality and the importance of inference and projection

The criteria are clearly quantitative in nature. However, the absence of high-
quality data should not deter attempts at applying the criteria, as methods
involving estimation, inference and projection are emphasised as being acceptable
throughout. Inference and projection may be based on extrapolation of current
or potential threats into the future (including their rate of change), or of factors
related to population abundance or distribution (including dependence on other
taxa), so long as these can reasonably be supported. Suspected or inferred
patterns in the recent past, present or near future can be based on any of a series
of related factors, and these factors should be specified as part of the
documentation.

Taxa at risk from threats posed by future events of low probability but with
severe consequences (catastrophes) should be identified by the criteria (e.g. small
distributions, few locations). Some threats need to be identified particularly
early, and appropriate actions taken, because their effects are irreversible or
nearly so (e.g., pathogens, invasive organisms, hybridization).

7. Problems of scale

Classification based on the sizes of geographic ranges or the patterns of habitat
occupancy is complicated by problems of spatial scale. The finer the scale at
which the distributions or habitats of taxa are mapped, the smaller the area will
be that they are found to occupy, and the less likely it will be that range
estimates (at least for ‘area of occupancy’: see Definitions, point 10) exceed the
thresholds specified in the criteria. Mapping at finer scales reveals more areas in
which the taxon is unrecorded. Conversely, coarse-scale mapping reveals fewer
unoccupied areas, resulting in range estimates that are more likely to exceed the
thresholds for the threatened categories. The choice of scale at which range is
estimated may thus, itself, influence the outcome of Red List assessments and
could be a source of inconsistency and bias. It is impossible to provide any strict
but general rules for mapping taxa or habitats; the most appropriate scale will
depend on the taxon in question, and the origin and comprehensiveness of the
distribution data.
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8. Uncertainty

The data used to evaluate taxa against the criteria are often estimated with
considerable uncertainty. Such uncertainty can arise from any one or all of the
following three factors: natural variation, vagueness in the terms and definitions
used, and measurement error. The way in which this uncertainty is handled can
have a strong influence on the results of an evaluation. Details of methods
recommended for handling uncertainty are included in Annex 1, and assessors
are encouraged to read and follow these principles.

In general, when uncertainty leads to wide variation in the results of assessments,
the range of possible outcomes should be specified. A single category must be
chosen and the basis for the decision should be documented; it should be both
precautionary and credible.

When data are very uncertain, the category of ‘Data Deficient’ may be assigned.
However, in this case the assessor must provide documentation showing that this
category has been assigned because data are inadequate to determine a threat
category. It is important to recognize that taxa that are poorly known can often
be assigned a threat category on the basis of background information concerning
the deterioration of their habitat and/or other causal factors; therefore the liberal
use of ‘Data Deficient’ is discouraged.

9. Implications of listing

Listing in the categories of Not Evaluated and Data Deficient indicates that no
assessment of extinction risk has been made, though for different reasons. Until
such time as an assessment is made, taxa listed in these categories should not be
treated as if they were non-threatened. It may be appropriate (especially for Data
Deficient forms) to give them the same degree of attention as threatened taxa, at
least until their status can be assessed.

10. Documentation

All assessments should be documented. Threatened classifications should state
the criteria and subcriteria that were met. No assessment can be accepted for the
IUCN Red List as valid unless at least one criterion is given. If more than one
criterion or subcriterion is met, then each should be listed. If a re-evaluation
indicates that the documented criterion is no longer met, this should not
result in automatic reassignment to a lower category of threat (downlisting).
Instead, the taxon should be re-evaluated against all the criteria to clarify its
status. The factors responsible for qualifying the taxon against the criteria,
especially where inference and projection are used, should be documented
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(see Annexes 2 and 3). The documentation requirements for other categories are
also specified in Annex 3.

11. Threats and priorities

The category of threat is not necessarily sufficient to determine priorities for
conservation action. The category of threat simply provides an assessment of the
extinction risk under current circumstances, whereas a system for assessing
priorities for action will include numerous other factors concerning conservation
action such as costs, logistics, chances of success, and other biological
characteristics of the subject.

12. Re-evaluation

Re-evaluation of taxa against the criteria should be carried out at appropriate
intervals. This is especially important for taxa listed under Near Threatened,
Data Deficient and for threatened taxa whose status is known or suspected to be
deteriorating.

13. Transfer between categories

The following rules govern the movement of taxa between categories:

A. Ataxonmay be moved from a category of higher threat to a category of lower
threat if none of the criteria of the higher category has been met for five years
or more.

B. If the original classification is found to have been erroneous, the taxon may
be transferred to the appropriate category or removed from the threatened
categories altogether, without delay (but see Point 10 above).

C. Transfer from categories of lower to higher risk should be made without
delay.

14. Use at regional level

The IUCN Red List Categories and Criteria were designed for global taxon
assessments. However, many people are interested in applying them to subsets of
global data, especially at regional, national or local levels. To do this it is
important to refer to guidelines prepared by the IUCN/SSC Regional Applications
Working Group (e.g., Gardenfors et al. 2001). When applied at national or
regional levels it must be recognized that a global category may not be the same
as a national or regional category for a particular taxon. For example, taxa
classified as Least Concern globally might be Critically Endangered within a
particular region where numbers are very small or declining, perhaps only
because they are at the margins of their global range. Conversely, taxa classified
as Vulnerable on the basis of their global declines in numbers or range might be
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Least Concern within a particular region where their populations are stable. It
is also important to note that taxa endemic to regions or nations will be assessed
globally in any regional or national applications of the criteria, and in these cases
great care must be taken to check that an assessment has not already been
undertaken by a Red List Authority (RLA), and that the categorization is agreed
with the relevant RLA (e.g., an SSC Specialist Group known to cover the taxon).
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Ill. DEFINITIONS

1. Population and Population Size (Criteria A, C and D)

The term ‘population’ is used in a specific sense in the Red List Criteria that is
different to its common biological usage. Population is here defined as the total
number of individuals of the taxon. For functional reasons, primarily owing to
differences between life forms, population size is measured as numbers of mature
individuals only. In the case of taxa obligately dependent on other taxa for all or
part of their life cycles, biologically appropriate values for the host taxon should
be used.

2. Subpopulations (Criteria B and C)

Subpopulations are defined as geographically or otherwise distinct groups in the
population between which there is little demographic or genetic exchange
(typically one successful migrant individual or gamete per year or less).

3. Mature individuals (Criteria A, B, C and D)

The number of mature individualsis the number of individuals known, estimated

or inferred to be capable of reproduction. When estimating this quantity, the

following points should be borne in mind:

e Mature individuals that will never produce new recruits should not be
counted (e.g. densities are too low for fertilization).

* In the case of populations with biased adult or breeding sex ratios, it is
appropriate to use lower estimates for the number of mature individuals,
which take this into account.

*  Where the population size fluctuates, use a lower estimate. In most cases this
will be much less than the mean.

* Reproducing units within a clone should be counted as individuals, except
where such units are unable to survive alone (e.g. corals).

* Inthe case of taxa that naturally lose all or a subset of mature individuals at
some point in their life cycle, the estimate should be made at the appropriate
time, when mature individuals are available for breeding.

* Re-introduced individuals must have produced viable offspring before they
are counted as mature individuals.

4. Generation (Criteria A, C and E)

Generation length is the average age of parents of the current cohort (i.e. newborn
individuals in the population). Generation length therefore reflects the turnover
rate of breeding individuals in a population. Generation length is greater than the
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age at first breeding and less than the age of the oldest breeding individual, except
in taxa that breed only once. Where generation length varies under threat, the
more natural, i.e. pre-disturbance, generation length should be used.

5. Reduction (Criterion A)

Areductionisadeclinein the number of mature individuals of at least the amount
(%) stated under the criterion over the time period (years) specified, although the
decline need not be continuing. A reduction should not be interpreted as part of
a fluctuation unless there is good evidence for this. The downward phase of a
fluctuation will not normally count as a reduction.

6. Continuing decline (Criteria B and C)

A continuing decline is a recent, current or projected future decline (which may
be smooth, irregular or sporadic) which is liable to continue unless remedial
measures are taken. Fluctuations will not normally count as continuing declines,
but an observed decline should not be considered as a fluctuation unless there is
evidence for this.

7. Extreme fluctuations (Criteria B and C)

Extreme fluctuations can be said to occur in a number of taxa when population
size or distribution area varies widely, rapidly and frequently, typically with a
variation greater than one order of magnitude (i.e. a tenfold increase or decrease).

8. Severely fragmented (Criterion B)

The phrase ‘severely fragmented’ refers to the situation in which increased
extinction risk to the taxon results from the fact that most of its individuals are
found in small and relatively isolated subpopulations (in certain circumstances
this may be inferred from habitat information). These small subpopulations may
go extinct, with a reduced probability of recolonization.

9. Extent of occurrence (Criteria A and B)

Extent of occurrence is defined as the area contained within the shortest
continuous imaginary boundary which can be drawn to encompass all the
known, inferred or projected sites of present occurrence of a taxon, excluding
cases of vagrancy (see Figure 2). This measure may exclude discontinuities or
disjunctions within the overall distributions of taxa (e.g. large areas of obviously
unsuitable habitat) (but see ‘area of occupancy’, point 10 below). Extent of
occurrence can often be measured by a minimum convex polygon (the smallest
polygonin which no internal angle exceeds 180 degrees and which contains all the
sites of occurrence).
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Figure 2. Two examples
of the distinction
between extent of

° occurrence and area
° ™ of occupancy.
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B sum of the occupied
grid squares.
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10. Area of occupancy (Criteria A, B and D)

Area of occupancy is defined as the area within its ‘extent of occurrence’ (see
point 9 above) which is occupied by a taxon, excluding cases of vagrancy. The
measure reflects the fact that a taxon will not usually occur throughout the area
ofitsextent of occurrence, which may contain unsuitable or unoccupied habitats.
In some cases (e.g. irreplaceable colonial nesting sites, crucial feeding sites for
migratory taxa) the area of occupancy is the smallest area essential at any stage
to the survival of existing populations of a taxon. The size of the area of
occupancy will be a function of the scale at which it is measured, and should be
at a scale appropriate to relevant biological aspects of the taxon, the nature of
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threats and the available data (see point 7in the Preamble). To avoid inconsistencies
and bias in assessments caused by estimating area of occupancy at different
scales, it may be necessary to standardize estimates by applying a scale-correction
factor. It is difficult to give strict guidance on how standardization should be
done because different types of taxa have different scale-area relationships.

11. Location (Criteria B and D)

The term ‘location’ defines a geographically or ecologically distinct area in which
a single threatening event can rapidly affect all individuals of the taxon present.
The size of the location depends on the area covered by the threatening event and
may include part of one or many subpopulations. Where a taxon is affected by
more than one threatening event, location should be defined by considering the
most serious plausible threat.

12. Quantitative analysis (Criterion E)

A quantitative analysisis defined here as any form of analysis which estimates the
extinction probability of a taxon based on known life history, habitat requirements,
threats and any specified management options. Population viability analysis
(PVA) is one such technique. Quantitative analyses should make full use of all
relevant available data. In a situation in which there is limited information, such
data as are available can be used to provide an estimate of extinction risk (for
instance, estimating the impact of stochastic events on habitat). In presenting the
results of quantitative analyses, the assumptions (which must be appropriate and
defensible), the data used and the uncertainty in the data or quantitative model
must be documented.
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IV. THE CATEGORIES '

A representation of the relationships between the categories is shown in
Figure 1.

EXTINCT (EX)

A taxon is Extinct when there is no reasonable doubt that the last individual has
died. A taxon is presumed Extinct when exhaustive surveys in known and/or
expected habitat, at appropriate times (diurnal, seasonal, annual), throughout
its historic range have failed to record an individual. Surveys should be over a
time frame appropriate to the taxon’s life cycle and life form.

EXTINCT IN THE WILD (EW)

A taxon is Extinct in the Wild when it is known only to survive in cultivation, in
captivity or as a naturalized population (or populations) well outside the past
range. A taxon is presumed Extinct in the Wild when exhaustive surveys in
known and/or expected habitat, atappropriate times (diurnal, seasonal, annual),
throughout its historic range have failed to record an individual. Surveys should
be over a time frame appropriate to the taxon’s life cycle and life form.

CRITICALLY ENDANGERED (CR)
A taxon is Critically Endangered when the best available evidence indicates that
it meets any of the criteria A to E for Critically Endangered (see Section V), and

it is therefore considered to be facing an extremely high risk of extinction in the
wild.

ENDANGERED (EN)

A taxon is Endangered when the best available evidence indicates that it meets
any of the criteria A to E for Endangered (see Section V), and it is therefore
considered to be facing a very high risk of extinction in the wild.

VULNERABLE (VU)

A taxonis Vulnerable when the best available evidence indicates that it meets any
of the criteria A to E for Vulnerable (see Section V), and it is therefore considered
to be facing a high risk of extinction in the wild.

1 Note: As in previous IUCN categories, the abbreviation of each category (in parenthesis) follows the
English denominations when translated into other languages (see Annex 2).
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NEAR THREATENED (NT)

A taxon is Near Threatened when it has been evaluated against the criteria but
does not qualify for Critically Endangered, Endangered or Vulnerable now, but
isclose to qualifying for or is likely to qualify for a threatened category in the near
future.

LEAST CONCERN (LC)

A taxonis Least Concern when it has been evaluated against the criteria and does
not qualify for Critically Endangered, Endangered, Vulnerable or Near
Threatened. Widespread and abundant taxa are included in this category.

DATA DEFICIENT (DD)

A taxon is Data Deficient when there is inadequate information to make a direct,
or indirect, assessment of its risk of extinction based on its distribution and/or
population status. A taxon in this category may be well studied, and its biology
well known, but appropriate data on abundance and/or distribution are lacking.
Data Deficient is therefore not a category of threat. Listing of taxa in this
category indicates that more information is required and acknowledges the
possibility that future research will show that threatened classification is
appropriate. It is important to make positive use of whatever data are available.
In many cases great care should be exercised in choosing between DD and a
threatened status. If the range of a taxonis suspected to be relatively circumscribed,
and a considerable period of time has elapsed since the last record of the taxon,
threatened status may well be justified.

NOT EVALUATED (NE)
Ataxonis Not Evaluated whenitishasnot yet been evaluated against the criteria.
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V. THE CRITERIA FOR CRITICALLY ENDANGERED,
ENDANGERED AND VULNERABLE

CRITICALLY ENDANGERED (CR)

A taxon is Critically Endangered when the best available evidence indicates that
it meets any of the following criteria (A to E), and it is therefore considered to be
facing an extremely high risk of extinction in the wild:

A. Reduction in population size based on any of the following:

1. An observed, estimated, inferred or suspected population size reduction
of 290% over the last 10 years or three generations, whichever is the longer,
where the causes of the reduction are clearly reversible AND understood
AND ceased, based on (and specifying) any of the following:

(a) direct observation

(b) an index of abundance appropriate to the taxon

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

(d) actual or potential levels of exploitation

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

2. An observed, estimated, inferred or suspected population size reduction
of >80% over thelast 10 years or three generations, whichever is the longer,
where the reduction or its causes may not have ceased OR may not be
understood OR may not be reversible, based on (and specifying) any of (a)
to (e) under Al.

3. A population size reduction of >80%, projected or suspected to be met
within the next 10 years or three generations, whichever is the longer (up
to a maximum of 100 years), based on (and specifying) any of (b) to (¢)
under Al.

4. An observed, estimated, inferred, projected or suspected population size
reduction of 280% over any 10 year or three generation period, whichever
is longer (up to a maximum of 100 years in the future), where the time
period must include both the past and the future, and where the reduction
orits causes may not have ceased OR may not be understood OR may not
be reversible, based on (and specifying) any of (a) to (e) under Al.
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B. Geographicrange in the form of either B1 (extent of occurrence) OR B2 (area
of occupancy) OR both:

1.

Extent of occurrence estimated to be less than 100 km?, and estimates
indicating at least two of a—c:

a. Severely fragmented or known to exist at only a single location.

b. Continuing decline, observed, inferred or projected, in any of the
following:
(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 the following:
(i) extent of occurrence
(ii) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.

Area of occupancy estimated to be less than 10 km? and estimates
indicating at least two of a—c:

a. Severely fragmented or known to exist at only a single location.

b. Continuing decline, observed, inferred or projected, in any of the
following:
(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 the following:
(1) extent of occurrence
(ii) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.
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C. Population size estimated to number fewer than 250 mature individuals and
either:

1. Anestimated continuing decline of at least 25% within three years or one
generation, whichever is longer, (up to a maximum of 100 years in the
future) OR

2. A continuing decline, observed, projected, or inferred, in numbers of
mature individuals AND at least one of the following (a—b):

a. Population structure in the form of one of the following:
(1) no subpopulation estimated to contain more than 50 mature
individuals, OR
(i1) at least 90% of mature individuals in one subpopulation.

b. Extreme fluctuations in number of mature individuals.
D. Population size estimated to number fewer than 50 mature individuals.

E. Quantitative analysis showing the probability of extinction in the wild is at
least 50% within 10 years or three generations, whichever is the longer (up to
a maximum of 100 years).

ENDANGERED (EN)

A taxon is Endangered when the best available evidence indicates that it meets
any of the following criteria (A to E), and it is therefore considered to be facing
a very high risk of extinction in the wild:

A. Reduction in population size based on any of the following:

1. An observed, estimated, inferred or suspected population size
reduction of 270% over the last 10 years or three generations, whichever
is the longer, where the causes of the reduction are clearly reversible
AND understood AND ceased, based on (and specifying) any of the
following:

(a) direct observation

(b) an index of abundance appropriate to the taxon

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

(d) actual or potential levels of exploitation
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(e) the effects of introduced taxa, hybridization, pathogens, pollutants,
competitors or parasites.

2. An observed, estimated, inferred or suspected population size reduction
of 250% over the last 10 years or three generations, whichever is the longer,
where the reduction or its causes may not have ceased OR may not be
understood OR may not be reversible, based on (and specifying) any of (a)
to (e) under Al.

3. A population size reduction of 250%, projected or suspected to be met within
the next 10 years or three generations, whichever is the longer (up to a
maximum of 100 years), based on (and specifying) any of (b) to (¢) under Al.

4. An observed, estimated, inferred, projected or suspected population size
reduction of 250% over any 10 year or three generation period, whichever
islonger (up to amaximum of 100 yearsin the future), where the time period
must include both the past and the future, and where the reduction or its
causes may not have ceased OR may not be understood OR may not be
reversible, based on (and specifying) any of (a) to (e) under Al.

B. Geographicrange in the form of either B1 (extent of occurrence) OR B2 (area
of occupancy) OR both:

1. Extent of occurrence estimated to be less than 5000 km?, and estimates
indicating at least two of a—c:

a. Severely fragmented or known to exist at no more than five locations.

b. Continuingdecline, observed, inferred or projected, in any of the following:
(1) 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 the following:
(1) extent of occurrence
(ii) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.
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2. Area of occupancy estimated to be less than 500 km?, and estimates
indicating at least two of a—c:

a. Severely fragmented or known to exist at no more than five locations.

b. Continuingdecline, observed, inferred or projected, inany of the following:
(i) extent of occurrence
(i1) 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 the following:
(i) extent of occurrence
(i1) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.

C. Population size estimated to number fewer than 2500 mature individuals and
either:

1. An estimated continuing decline of at least 20% within five years or two
generations, whichever is longer, (up to a maximum of 100 years in the
future) OR

2. A continuing decline, observed, projected, or inferred, in numbers of
mature individuals AND at least one of the following (a—b):

a. Population structure in the form of one of the following:
(i) no subpopulation estimated to contain more than 250 mature
individuals, OR
(i1) at least 95% of mature individuals in one subpopulation.
b. Extreme fluctuations in number of mature individuals.
D. Population size estimated to number fewer than 250 mature individuals.
E. Quantitative analysis showing the probability of extinction in the wild is at

least 20% within 20 years or five generations, whichever is the longer (up to
a maximum of 100 years).
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VULNERABLE (VU)

A taxonis Vulnerable when the best available evidence indicates that it meets any
of the following criteria (A to E), and it is therefore considered to be facing a high
risk of extinction in the wild:

A. Reduction in population size based on any of the following:

1. An observed, estimated, inferred or suspected population size reduction
of 250% over the last 10 years or three generations, whichever is the longer,
where the causes of the reduction are: clearly reversible AND understood
AND ceased, based on (and specifying) any of the following:

(a) direct observation

(b) an index of abundance appropriate to the taxon

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

(d) actual or potential levels of exploitation

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

2. An observed, estimated, inferred or suspected population size reduction of
>30% overthelast 10 yearsor three generations, whicheveris the longer, where
the reduction or its causes may not have ceased OR may not be understood
OR may not be reversible, based on (and specifying) any of (a) to (¢) under Al.

3. A population size reduction of >30%, projected or suspected to be met within
the next 10 years or three generations, whichever is the longer (up to a
maximum of 100 years), based on (and specifying) any of (b) to (¢) under Al.

4. An observed, estimated, inferred, projected or suspected population size
reduction of 230% over any 10 year or three generation period, whichever
islonger (up toa maximum of 100 yearsin the future), where the time period
must include both the past and the future, and where the reduction or its
causes may not have ceased OR may not be understood OR may not be
reversible, based on (and specifying) any of (a) to (e) under Al.

B. Geographicrange in the form of either B1 (extent of occurrence) OR B2 (area
of occupancy) OR both:

1. Extent of occurrence estimated to be less than 20,000 km?, and estimates
indicating at least two of a—c:
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a. Severely fragmented or known to exist at no more than 10 locations.

b. Continuing decline, observed, inferred or projected, in any of the
following:
(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 the following:
(i) extent of occurrence
(i1) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.

2. Area of occupancy estimated to be less than 2000 km?, and estimates
indicating at least two of a—c:

a. Severely fragmented or known to exist at no more than 10 locations.

b. Continuingdecline, observed, inferred or projected, in any of the following:
(i) extent of occurrence
(i1) 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 the following:
(i) extent of occurrence
(i1) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.

C. Population size estimated to number fewer than 10,000 mature individuals
and either:

1. An estimated continuing decline of at least 10% within 10 years or three

generations, whichever is longer, (up to a maximum of 100 years in the
future) OR
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2. A continuing decline, observed, projected, or inferred, in numbers of
mature individuals AND at least one of the following (a-b):

a. Population structure in the form of one of the following:
(1) no subpopulation estimated to contain more than 1000 mature
individuals, OR
(i1) all mature individuals are in one subpopulation.

b. Extreme fluctuations in number of mature individuals.
D. Population very small or restricted in the form of either of the following:
1. Population size estimated to number fewer than 1000 mature individuals.
2. Population with a very restricted area of occupancy (typically less than
20 km?) or number of locations (typically five or fewer) such thatitis prone
to the effects of human activities or stochastic events within a very short
time period in an uncertain future, and is thus capable of becoming

Critically Endangered or even Extinct in a very short time period.

E. Quantitative analysis showing the probability of extinction in the wild is at
least 10% within 100 years.
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Annex 1: Uncertainty

The Red List Criteria should be applied to a taxon based on the available
evidence concerning its numbers, trend and distribution. In cases where there are
evident threats to a taxon through, for example, deterioration of its only known
habitat, a threatened listing may be justified, even though there may be little
direct information on the biological status of the taxon itself. In all these
instances there are uncertainties associated with the available information and
howitwas obtained. These uncertainties may be categorized as natural variability,
semantic uncertainty and measurement error (Akgakaya et al. 2000). This section
provides guidance on how to recognize and deal with these uncertainties when
using the criteria.

Natural variability results from the fact that species’ life histories and the
environments in which they live change over time and space. The effect of this
variation on the criteria is limited, because each parameter refers to a specific time
or spatial scale. Semantic uncertainty arises from vagueness in the definition of
terms or lack of consistency in different assessors’ usage of them. Despite
attempts to make the definitions of the terms used in the criteria exact, in some
cases this is not possible without the loss of generality. Measurement error is
often thelargest source of uncertainty; it arises from the lack of precise information
about the parameters used in the criteria. This may be due to inaccuracies in
estimating the values or a lack of knowledge. Measurement error may be reduced
or eliminated by acquiring additional data. For further details, see Ak¢akaya et
al. (2000) and Burgman et al. (1999).

One of the simplest ways to represent uncertainty is to specify a best estimate and
a range of plausible values. The best estimate itself might be a range, but in any
case the best estimate should always be included in the range of plausible values.
When data are very uncertain, the range for the best estimate might be the range
of plausible values. There are various methods that can be used to establish the
plausible range. It may be based on confidence intervals, the opinion of a single
expert, or the consensus opinion of a group of experts. Whichever method is used
should be stated and justified in the documentation.

When interpreting and using uncertain data, attitudes toward risk and uncertainty
may play an important role. Attitudes have two components. First, assessors
need to consider whether they will include the full range of plausible values in
assessments, or whether they will exclude extreme values from consideration
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(known as dispute tolerance). An assessor with a low dispute tolerance would
include all values, thereby increasing the uncertainty, whereas an assessor with
a high dispute tolerance would exclude extremes, reducing the uncertainty.
Second, assessors need to consider whether they have a precautionary or
evidentiary attitude to risk (known as risk tolerance). A precautionary attitude
will classify a taxon as threatened unless it is certain that it is not threatened,
whereas an evidentiary attitude will classify a taxon as threatened only when
there is strong evidence to support a threatened classification. Assessors should
resist an evidentiary attitude and adopt a precautionary but realistic attitude to
uncertainty when applying the criteria, for example, by using plausible lower
bounds, rather than best estimates, in determining population size, especially if
it is fluctuating. All attitudes should be explicitly documented.

An assessment using a point estimate (i.e. single numerical value) will lead to a
single Red List Category. However, when a plausible range for each parameter
is used to evaluate the criteria, a range of categories may be obtained, reflecting
the uncertainties in the data. A single category, based on a specific attitude to
uncertainty, should always be listed along with the criteria met, while the range
of plausible categories should be indicated in the documentation (see Annex 3).

Where data are so uncertain that any category is plausible, the category of ‘Data
Deficient’ should be assigned. However, it is important to recognize that this
category indicates that the data are inadequate to determine the degree of threat
faced by a taxon, not necessarily that the taxon is poorly known or indeed not
threatened. Although Data Deficient is not a threatened category, it indicates a
need to obtain more information on a taxon to determine the appropriate listing;
moreover, it requires documentation with whatever available information
there is.
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Annex 2: Citation of the IUCN Red List Categories
and Criteria

In order to promote the use of a standard format for citing the Red List

Categories and Criteria the following forms of citation are recommended:

1. The Red List Category may be written out in full or abbreviated as follows
(when translated into other languages, the abbreviations should follow the
English denominations):

Extinct, EX Near Threatened, NT
Extinct in the Wild, EW Least Concern, LC
Critically Endangered, CR Data Deficient, DD
Endangered, EN Not Evaluated, NE

Vulnerable, VU

2. Under Section V (the criteria for Critically Endangered, Endangered and
Vulnerable) thereis a hierarchical alphanumeric numbering system of criteria
and subcriteria. These criteria and subcriteria (all three levels) form an
integral part of the Red List assessment and all those that result in the
assignment of a threatened category must be specified after the Category.
Under the criteria A to C and D under Vulnerable, the first level of the
hierarchy isindicated by the use of numbers (1-4) and if more than one is met,
they are separated by means of the ‘+” symbol. The second level is indicated
by the use of the lower-case alphabet characters (a—e). These are listed without
any punctuation. A third level of the hierarchy under Criteria B and C
involves the use of lower case roman numerals (i—v). These are placed in
parentheses (with no space between the preceding alphabet character and
start of the parenthesis) and separated by the use of commas if more than one
is listed. Where more than one criterion is met, they should be separated by
semicolons. The following are examples of such usage:

EX CR Alcd VU A2¢+3c
EN Blac(i,ii,iii) EN A2c; D VU DI1+2
CR A2c+3c; Blabiii) CRD VU D2

EN B2ab(i,ii,iii) VU C2a(ii)

EN Alc; Blab(iii); C2a(i) EN B2b(iii)c(ii)

EN Blab(i,ii,v)c(iii,iv)+2b(i)c(ii,v) VU Blab(iii)+2abliii)
EN A2abc+3be+dabe; B1b(iii, iv,v)e(iiii,iv)+2b(iii,iv,v)c(i, iii,iv)

60



Annex 3: Documentation Requirements for Taxa
Included on the IUCN Red List

The following is the minimum set of information, which should accompany every
assessment submitted for incorporation into the JUCN Red List of Threatened
Species™:

Scientific name including authority details

English common name/s and any other widely used common names (specify
the language of each name supplied)

Red List Category and Criteria

Countries of occurrence (including country subdivisions for large nations,
e.g. states within the USA, and overseas territories, e.g. islands far from the
mainland country)

For marine species, the Fisheries Areas in which they occur should be
recorded (see http://www.iucn.org/themes/ssc/sis/faomap.htm for the Fisheries
Areas as delimited by FAO, the Food and Agriculture Organization of the
United Nations)

For inland water species, the names of the river systems, lakes, etc. to which
they are confined

A map showing the geographic distribution (extent of occurrence)

A rationale for the listing (including any numerical data, inferences or
uncertainty that relate to the criteria and their thresholds)

Current population trends (increasing, decreasing, stable or unknown)
Habitat preferences (using a modified version of the Global Land Cover
Characterization (GLCC) classification which is available electronically
from http://www.iucn.org/themes/ssc/sis/authority.htm or on request from
redlist@ssc-uk.org)

Major threats (indicating past, current and future threats using a standard
classification which is available from the SSC web site or e-mail address as
shown above)

Conservation measures, (indicating both current and proposed measures
using a standard classification which is available from the SSC web site or e-
mail address as shown above)

Information on any changes in the Red List status of the taxon, and why the
status has changed

Data sources (cited in full; including unpublished sources and personal
communications)

Name/s and contact details of the assessor/s

Before inclusion on the IUCN Red List, all assessments will be evaluated by
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at least two members of a Red List Authority. The Red List Authority is
appointed by the Chair of the IUCN Species Survival Commission and is
usually a sub-group of a Specialist Group. The names of the evaluators will
appear with each assessment.

In addition to the minimum documentation, the following information should
also be supplied where appropriate:

If a quantitative analysis is used for the assessment (i.e. Criterion E), the data,
assumptions and structural equations (e.g., in the case of a Population
Viability Analysis) should be included as part of the documentation.

For Extinct or Extinct in the Wild taxa, extra documentation is required
indicating the effective date of extinction, possible causes of the extinction
and the details of surveys which have been conducted to search for the taxon.
For taxa listed as Near Threatened, the rationale for listing should include a
discussion of the criteria that are nearly met or the reasons for highlighting
the taxon (e.g., they are dependent on ongoing conservation measures).
For taxa listed as Data Deficient, the documentation should include what
little information is available.

Assessments may be made using version 2.0 of the software package RAMAS®
Red List (Akgakaya and Ferson 2001). This program assigns taxa to Red List
Categories according to the rules of the IUCN Red List Criteria and has the
advantage of being able to explicitly handle uncertainty in the data. The software
captures most of the information required for the documentation above, but in
some cases the information will be reported differently. The following points
should be noted:

3

3

If RAMAS® Red List is used to obtain a listing, this should be stated.
Uncertain values should be entered into the program as a best estimate and
aplausible range, or as an interval (see the RAMAS®Red List manual or help
files for further details).
The settings for attitude towards risk and uncertainty (i.e. dispute tolerance,
risk tolerance and burden of proof) are all pre-set at a mid-point. If any of
these settings are changed this should be documented and fully justified,
especially if a less precautionary position is adopted.
Depending on the uncertainties, the resulting classification can be a single
category and/or a range of plausible categories. In such instances, the
following approach should be adopted (the program will usually indicate this
automatically in the Results window):
— If the range of plausible categories extends across two or more of the
threatened categories (e.g. Critically Endangered to Vulnerable) and no
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preferred category is indicated, the precautionary approach is to take the
highest category shown, i.e. CR in the above example. In such cases, the
range of plausible categories should be documented under the rationale
including a note that a precautionary approach was followed in order to
distinguish it from the situation in the next point. The following notation
has been suggested e.g. CR* (CR-VU).

— If a range of plausible categories is given and a preferred category is
indicated, the rationale should indicate the range of plausible categories
met e.g. EN (CR-VU).

» The program specifies the criteria that contributed to the listing (see Status
window). However, when data are uncertain, the listing criteria are
approximate, and in some cases may not be determined at all. In such cases,
the assessors should use the Text results to determine or verify the criteria and
sub-criteria met. Listing criteria derived in this way must be clearly indicated
in the rationale (refer to the RAMAS® Red List Help menu for further
guidance on this issue).

+ Ifthepreferred categoryisindicated as Least Concern, but the plausible range
extends into the threatened categories, a listing of ‘Near Threatened’ (NT)
should be used. The criteria, which triggered the extension into the threatened
range, should be recorded under the rationale.

* Any assessments made using this software must be submitted with the
RAMAS® Red List input files (i.e. the *.RED files).

New global assessments or reassessments of taxa currently on the IUCN Red List,
may be submitted to the [UCN/SSC Red List Programme Officer for incorporation
(subject to peer review) in a future edition of the [UCN Red List of Threatened
Species™. Submissions from within the SSC network should preferably be made
using the Species Information Service (SIS) database. Other submissions may be
submitted electronically; these should preferably be as files produced using
RAMAS® Red List or any of the programs in Microsoft Office 97 (or earlier
versions) e.g. Word, Excel or Access. Submissions should be sent to:
IUCN/SSC Red List Programme, IUCN/SSC UK Office, 219¢ Huntingdon
Road, Cambridge, CB3 0DL, United Kingdom. Fax: +44 (0)1223-277845;
Email: redlist@ssc-uk.org.

For further clarification or information about the IUCN Red List Criteria,
documentation requirements (including the standards used) or submission of
assessments, please contact the [UCN/SSC Red List Programme Officer at the
address shown above.
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