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pidlnnl g, ,,,I,w,abil ity m,d ir<eploceability IM argules and P'Hssey 2000]. 
ar.d be aPil lied to al l taxonom ic Sites thot t".:Jld one or more 
glDbil lly thre at"nEld spedes or lhat have glob;l li'/ sign ih:;"nt of 
J species qua lify, Geogmpllicall y concentrated 
wedes incluc!e those that ha\'e a hmitEld g!oba l sile iprOl'is ionall y set 
al :<J ,I))J km'), :ermelf Spel;i€S , a> we ll "s globa lly sign ificant 
corr, legatiDlls 01 speci "1 

lor KBAs are to yiold sites that C3ft be managed lor 
COllSll"'a !iQn, usin g dilTa on ma"a<JelT'!€"t units, sp€c ies' ecolog ical reqllire­

tl,B B,tent"1 IBm.1 ini ng Imbi tJt. topogrJ jil ical le3tures, mid human 
t<)lllf.1llent patterns , In id"Jltilyiny am de lirwating fDr 
infonnaTi on 110m the Global Amphibian Assessmem IGAA(, illdud ill(l range 
pol'f!lC!ls, pDp.u latioo estima tes, am on threats, canse",atlcn 
measures, arK! habitat fet1UllerTWntS cf species, can be used in combinatiG!1 
with more loca lity (!ata to help globa li'/ iml'lrtant sites, 

ill e identification 01 thp. ,.,1 01 KBA, within rng ion i, typica ll y dri""rl 
fr OOI the fI<lt ionallevel. A good examp le 01 a cwntr y where tllis process is 
far adl'anl;ed is Th e With t!1afl 10,000 enderuic slJOCies, the 
f't1 ili Pll ir"'l i, """ 01 the WDrkfs 17 IM ine!lTlOl ier ft 
at 19971. but with tc" tllJn 7'10 of its origmal rows t Col'llr renlJi nir>;! i"t"ct. it 
is ooe of 34globalllioo iversity hotsp:Jts IM iltl'fmeier et at l 004i. As such, 
"''''''Btely target ing ,carce con,.,"'01;on resources i, p"rtiw lar i'y ifflll OiTilnl 
SeI'll' JI p,ocesses 1101'8 contrihute d tu this inl; ILJd inll the 

of 11 7 1BAs by 8ird ife Iml'fmtional the HJ ri bon FC>UIldiltion 
i, 200 \ "n<! of 21)i conser'o'Bt ion p, ir;r;ty "'""I by lhe Phili ppine Bioo i"ersity 
Consc" aticrl P, iolity·setti rtg PI"g,artl iPBCPP) in 2002. In 2004, Consell'atiun 

in collabDrat ioowith the Haritxm Foof"Jdati on all(! 
the ProTected Areas and Wild li fe BoJ reil if of the OepartlT'!€ nt of Envirol1fl1e"t 
and Natu,"1 ReSG Ulce" uuilt 0" this earlier to ide nti/-v KBAs 10' multiple 
taxmoxn ic groups, US!1l9 a sr.;te matic dilta ·drrven (XoceS$, A nuXiber of other 
partne r NGOs, govemmel1l ager;; ies, research institution s, and 
eWErt, were inl'u"eu in contributmg data om pee r r",iew. 

II total of 128 KBAs were idf.1ltific d for threatened and ememic amph ib· 
ians, mamma ls, birds, rept il es, freshwaTer fi sh, WiTh 79 siTes TriMeied 
by 49 "m l.l1 iblan species IFigure 1), rh,s total irdudes oo e Alliarx:e for Ze ro 

Exti nction site Is ee mJi n textl idwtifiW lor an arn plli bian spec ies It he tn· 
dall(le red forest frog, Piatymanris inSll.iata. Il'f'Iidl is entirely restricted 
!o me ti r.y i$'.m of SolJth GiQ"nte) 

The KBA proces, sarnntln1C S lotuses on J reglom lle, el invo lves 
multi ·.;ountry cooperation. for in 2002, Natu re Kenya aad the 
Wiloli fe Soc iel)' of with the SUPfXlrt 01 the Clitica l 
Ecusr.;tem Partnersili p FtIld IctPf\, tOlinoofated \U idomtily glDbil lly imp<lrwrlt 
sites for conse"'otion within the Eastern Arc and Coasta l fDrests 

ard Kenva tloctiversity er $1. 2OOJ1, 5uilCing 
upon tOO successf ul of IHAs in !he ,egi Drl, a total of 160 KBAs 
wew iCentifiw OCrOSS five taxurK.'llI it !lfO""S biTd" mam· 
mals, afld amphibians), II tota l of 20 KBAs we re identified for amphibian 
speri" s, AI!hnugh KBAs contin,F. to be refined BS ",Mi!ioMi ,pec ies an d 
habitat data am obta i!led, tile process of cWimwicati ro;l these conser13tion 

to panner> is well uf"Jd efV>'ay, In East Africa, in add ition to pro"iding 
'l e, plic it fm US$7 millim of CfPF in,estl"1en! in the 
hot.'l pot. thcse sites ha,'e OOen adDptN a nU: rIDer 01 cG rtservation 
pa rtners in Tanlania and Most impr;rtanti'/, \hey Sllll'e as me bas is 
fDr Pfi(}l"ity in the %22 millio" Arc Mounta ins (mowme nt 
Fu nd, '"pportw II"" Global Er,yifO rvnent Foc il ity IGEf) Too id entifi , atiDrl 
01 KBAs, thmeforc, cleari'y sell'es as J vital lOrn in loc usi nq and Itl'eI"agi ng 
flJed ill(l fnr 

OncIl ide ntified , ",I"'lwruiny KBAs tall ta, e nlJny forms. ,ar":liny I'mu 
lormal (IOl'emmema l protection and to stre ngthened manar;e­
m"n: al "xistil1g site' , to impiemerlting co:nrmmity-hased te 
, tre1ytl.miny anu monitu rill" th" success of existillY >,oiects orl tile yroofld 
One rece nt example from Co lomhia concern s the proclomation of the EI 
Do rado Nature Rese"'e, comi Wlous with the Parque Nac io"a l Natu ral Siena 
Ne",da de Sant" Marta, 1'o11i ch the unly sit" fO! ,even tilred ter.ed 
amph ibian s, irdud ing the Cr itically Emap.(IfrI"ed Sama Marta Harl equin FrO<;l 
Atelo{JI.Js laerissimus ard San Loren/O Ha,lequin Frcg Arelvpvs mlnurnae, 

01 the impeming sa l" Df plots fmm tile site lor thol [on, tree­
tioo 01 va cation home s, thlce consell'ati :.1 olQarl izations, fur.da!: i()n ProAl'es, 
the Americ"" 8ird i)]nsell'arq, 3,d STepped in 
to pmtect tl,is I ,500-JCfe , ite on the north-we't sfope of til e Sierra Nev"ci. 

de Sa nta Mo rta mass if 
In summary, site conSll ll'at'on is clea rl y in 

pe rsister1Ce nl arnph,bian sp€\:ie" in 1Tl<1ny caws com pl ements "m 
f.1lllJOCBS the d lettiI'Crms of othe r im portant cDrlW,"atiDlI such 
as disease mitigati on, spel; ies erad icot:o n, an:! w ptil'e brood:nn, 
Howeller, effecti", conse rvat ioo.ction is (lni'y po'sib'e if 1'0''' \\'her" ,uch 
sites Jre - af"Jd the KBA apiHwch the tonls to highl ight 
si tes of globa l COll sell'ati Dfl significanG€ for amphi bians 
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ESSAY 11 .4. PREDICTING THE DlSTRIBUTIONANO SfREA1HltfATilOGENSTil AM.PHIBIANS ' ••• ) •• : : "". :" .: 

KflO\'¥1edge of the distribution 01 species is eSSll ntia l in order to co.nselVe tioo i­
Conventiona l method, for inferring and cha,...es in sfl'l cies 

distributi oos leq uire labour· tim e·intensil'll efforts and are wal,stiCJ ify 
practica l only fr;r selectej afld small regiDrls , Nel'ertr.ele,s, 

i"essu res on biDlogical dillers,ty e'lirx:t ioos ioc re'ls" 
wllIlcNlide , accUiate ;xedict iDrl s 01 species distr ibli:i ons ore in inc reas in gly 
urgf.1lt by bDth sc ientific and consclI'ation commu nities. 

Modelling to predict the distriiJ<Jlion of 
species become an too l md has been used to a 
I'oide I'a riety of processes in ecology, el'O luti on , oonso",a tion IGraham 
or JI. 20(4). This sil ile of IT"KJ delfing techn iques u,e com p!e' 
olgo ri thl1s to quantily the erwlf Dllrrte!ltal spil te, or erve lDp v. of by 

the bet\'ieen occu rrence re, r;rds and a ser,es of 
Dr biOlie nichol dim;'nsions le, g" tempe raWle, precipitation, 

SDEl Figu," II, Th iS ,elati onship is then uSN to estimate Ule 
probab ility of occurrence of the target in reg ions where it has flOt 
yet b€en lel;orded , and to estimate the 9<'og raph it extent of su itable hab itat. 
l hese are "analO<;loo s eculog itJl fy " to wlt e:e the species IloS 
been repor te d to As su ch, tholy are a fu nction of the spet ies' ocolog ical 
nidw Of envirOll mlJflla l at le ast alor,g Th e niche 
tons ide red ISobe roo Pe!elscn 10051 

MOlle recently, eco logica l ni che modeif it y 1m used in epi de miolog i· 
srudies to pred iCl lhe d:sT!ibliti()f1s 01 piltho9<'rlS, pests and diseases , For 

e",rnpl e, meJ, 01 Chagas disease , 11J!'morrha glC Jr;d Sudden Oak 
Of "tit have beerl successfully flIed icted IPeterson ct at 2002 , 2004: 
Guo el ai, 200 51 , These stuc·es also Jie lded a detail e<! of o:s· 

OC(;,menl;e ""If ri st area' , pa r"si!e-host dist(it<Jti ooal 'e!alionship s, 
eco!oglCa lloctofs cant"butlllg to outbreaks, These othel exa'T'Il I"S ,e"eal 
the aPillicatdity of £'{olog ical niche mooe ll in g to better inform prog rammes 
aimed at wil dli fe infecliou, diSllHses, in feg iOlT S wne re 
spec,es su",'il'al has been corrprDrTt isEld by thol arr ;".1 "I ernery irl\l 
Nelle rme less , !tie ap plication 01 ecological niche mooe lling on studies of 
"mphibans' p"ti".ogens boon surp< isin gly limited 

Em€ rgJlg mlectioos have tlCCI1 ide ntif,e d across 
the globe as a threat to wild life and hum n we lfaw C1 aI20001. An 
erTll rging diSllase has t .... a characteristics: 111 its geog ra phical range 
or hast range i, or its ha s !leen increas ill(l in recent 
years , and 121 these are Ireque'rltly drivc n by some fa rm 01 Imge · 
scale env iroomental seeh as climate anomal ies or 
defore,tation 10aSi'" et at 2004). Gi,en lhe lin. bet\veen di'ea,e atcUrrooo;e 
and !.'fll'irDrlll1ental cam itions, eco lO<;lica l nic he mo:Je lling shoo ld p,ove to be 
a 'a lua ble too l fo r examining the of eme rg ing diseases, 

Stunces l1a,'" sl"wln that tffi!l'ada :io n ano cl ima!e change CHn 
affeo:;t the lile cycle of call, therefore. illfluentc the p.attCliiS 
of disease au tur"a, and tiari sm issiclIl. As a ca nsequence , mode ll ing tl1El 
dislfibution of paThog lJfl s uf"Jder scena ri os of fUMe Climate chil nge , 
hab it l! loss , and tJn be an ifTllD'lant "Nictive ma l to fac il itBt" 
disease coolrol, Identifying areas whnre disease is lif ely to sprea;! as a resu lt 
of climine change af"Jd hab itat degradation should allow prioritiza tion of 
rlKl llitr;ring effor ts illta hig h alld pres!lf1tlv un inf octec area" Pred icti@, 
of botlt CUllem afld future distrit<Jtions shou ld alro be useful for managOO".em 
of both patil ogens a"d infectEld spec ies 

Amphi bians may pr o",de a dmrrmic cxample of 'TII'oct of 
emerging diseases on wi ldlife, O, er the past fIN,' a number of studies 

have imp licated IUf"dal. viral. bacterial, and paras itic diseases in popula · 
lion declines. anlf ewn p>:tirx:ti oo ' , of omph ibian' (OHS'"' 8t at 20(3), 01 
pa rtICU lar relel'ar"lCe is cltytlidiomytos is, a disease ca used by a pathogeni c 
fungus that be to mass deaths and severe declirw s in om jilibian 
PoplI\aticns the Earth e1 JI. 1999: DaSi.' et at. 20031 

Niche modelling and disease in amphibians: 
an illustrative example 

Thol firs t app licatioo of ni, he rrooo ifiag as a 1001 to chaw:teril e the environ· 
ment,,1 en"e lope poTelTtial distribution of 

FigUfti l . Ecological niChe modeli"(/ IENMI Prp.dictiw., of niche (lCt:lJffPIT(:P. 

are based we 111 Spedes geogrdp/Jic distribution in tlw furm uilXimdlY lJ<!ifl! 
o<xurre lT(:e data. and III frrviroomemal variables. Modeliflg (JlwNists on 
fiod:ng the !JSsociJliw OOt .... een spfJdes O<Xllffenre focord.> "od envirfllT­
melTfal or emlogic;ai vdriables, The as>'ocidliuns find "ws"mIJIJ()ces · "" thH 
eo vir()(lmentallayefs ootweI!n occuffence records JW other regioos of thf 
map, TIre out{J!Jt is a predictioo of the disrr,'lIvti()f1 of regions suilable for lire 
occurrence of the larg8t ,peci8S (4/. rhe represents tlie ecological 
lIiehe projectlXi back onto geoglapily Most of the mode/,"ilg melOOds yield 
maps showing VJlying probabilities nf 1M presenr;e 01 slIitJille CO<T<1irions 
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Figur. Z. Ptedit;Wd dlsmtxilloo of 1M ftJndamenl8l niche of IA} 1118 chyuld 
/ur'lg<Js 8.!lrachtxhyrr,um dendrobatidis. ¥/(jIBI the .JanJruro toad, Ate!oous 
ignesct/r1s, ,n EroarkJr. Soolfr America. Darker yellrrwallli red tOIleS iooiClltfJa 
hli)her r:xobrJlility of ()(t;UrrenaJ, lei mows {JICas 0/ overlap berwoon Ixlth Sf» 
cieslgrIlY8~# Redand yelJowtrxJ(is showlJfellSoloo overlap. Models were 
w ilt from nillfl chyrrid iJIXi 75 A IIJOOSCIMs localities of Known DmJII1fflCI1 
!ISing MAXfNT {PMljps el ~L 1OO4l A 0.5 Ihul$hoId WilS used 10 rransform 
the {)fI)ba/JJlifYdal8 /0 fJff!SMC:e/atMnce 0014 (Of !he chyrrid /vngv$ rn«Jt1 
The predicted /Jf/MS foI the pathogen and the /l(J$r oW!ffap WIdely. 

A. Chytrid distributKlll model C OvIl!lap of distriblitlOl1 areas 

P<Jb1ished b'v Roo 120051. Nid>e modcl linQ was used 10 predict the distrioo~on 
of tile chYtil(! f\ll'l{llJS 8<J rr3cfrochytrium deodr0b8l1dlS, in the New Wo rl d, The 
predictions indicate that the leglems of hiqheit iuitab ilirv 10/ the chytnd are 
also the arcas with tr.e most dwerse am>l1ioial! faunas world-wide. This Study 
maKes letomrnendaliOl\$ II)" mllllllQe'llenl based on tile lOCI that regm 
SUitable lor the es>-a!II' sITr,e,,! 01 the pathogen are widespread and thaI me 
pathogen has be&'I regularly fOU!ld in the pet trade. Specifically. Ron 120051 
$lJQge$tS the lIIIpIementation 01 severe trade regulations for live amohibiao:1s 
ta avoid anlllfooogenic spread of the pal!logen. 

The prldicled occurrence of the chytnd fungus under a Wlde vanety of 
envi,onmer1181 ,eg,me~ and Moitat!ype! COIltra!t! wim me tact that most 
reCOfds mr the ctwuid fung us in II1e West Ind ies, Genua!. ~nd Soom Amenca 
are reswctcd to iI somewha t limited po rt,OIl 01 me predicted e n~lfoomental 
niche le,g .. Ir<m'l montane forests MO paf8l'nos), This asymmetry prooobiv 
results from the ~Iusioo of Nmth Amenc3n rll(Ol'ds In tile process of model 
building. and hllfJlights potential biase! in the application of e(lVuOIlmentel 
niche mooollH19 when the unler1yirlg Iocailly date is not a reprasentabYII 
samp/a of the pa!hogen'sel1¥1ff.HY1\efl\a1 melle ldealtot. !he IIlpIJt of the model 
should conlinol positive localIties fruncl from urnlarm sampling thro'-':jhout 
the djst"bubOl1 range In reality. the d,n"but'Ofl 01 petitNe records it 
brlsed by accessib,"ty to field s>tes, 8'<311abiloty 01 museum colietl'ons alld 
ecooomic resources , and C'ffln by sc,enltsts' idiosyncras ies le ,g 8 pflori 
perceptioos of wtle'a the p~th~en should occu,l. Othe r sourc es of modol 
error are fa lse positive localities and the e~clus i on of niohe (i,mans,ons 
thalara rel8'lant to limit the f)athogen niche Comprer.ensible reviews QI 
tnese sources of error are prOVided by Guisan lind lunmerman 120(0) and 
Guisan and Thuillef 120(5). 

Predicting pathogen and host overlap 

To e~!.'fI1plitot the applicabirty 01 ecoklgocal niche modelling ill tfw stud;- ~f 
amp/libian (letllncs. """ modelled HIe d,stlibution 01 both the ohyuid flltlQus 
ami The Jambato Twd. AtelGplJ$ rgnescflfls (CAl, ,n Ecuooor The Jambato 
To.1\J was ooce widespreJd and common In tlIe ooI1Irem Alldos alld repre· 
se~ts a well..ooeumemed Cilse 01 tre diSllppe ..... nte 01 an amphibian irr the 
Neouopc!J dImg me late 1980s. Aw.rOlng to oor prerjictlOns. thegeogtaph;e 
distr,biltKln of chyuid In Ecuador OYBIlaps widetot WIth that of the Jambato 
Toad (Figure ZJ. The eoviroonental erwelope .,alyslS shows that both have 
very s,molar envofOl\lTll!lltil. requ,rements Ii 8" bw terrperatures dumg the 
coldest and doest seasons: Figure J~ These results iuggE!st an ecoIog,cal 
300 Qe01aph,cal lISS(1Cl.Jlion between both Species that i5 ooo.sis!e111 With 
hVJlOlheSll$ imp liClIlUlg the chytrid fungus ,n tho ext,nction 01 the Jambaw 
Tood and other Andean amph ibianslFloo 61!1 2003: PO\lnds 81 al 2006l, Mole 
deta,1ed shldlcs to e~pl ore the overlap between the niche space of tlveatoood 
species ane the chytnd fungll$ wo.uld be va luab le to help ola,,1-,0 the role of 
!hi! patltoglN> in wide~ead ampiliblan poflllatiOl1 docHnes 

Newly available information 

S-af new typeS 01 onIormation sI"ouId be used to improve IIUI uoderst.-.d­
inCJ of:he geogtattllc and ecolOgICal distnbutoon 01 the cl!ytrid fo,.ngu! aod 
othl!l patllogenl of amphibians. as welf II to predict how these d"tribut'OI1$ 
will cnanga as 3 reSult of anttv-OpOQOl1ic atUvo t,es, The past sevtral years 
have witnessed a tremenoous increase ,n the avai labi lity of informalioo tnat 
incluotles e~tensi\le databases on spec,es occurrence Illasts and pathogensl, 
higtl"fesolutKlll Sjl;lhal data from remoto·sen!ln9 plat/orrIS, ~ellensiYII 
treat-nents of spetoes phylogenies. ancI new inslghU !WI f)a\hogetl envtrOl'l' 
rnel'tal ~ Species oa:urreraI r8r:o«1$ can be used to evaluate the 
spaDal _lap 01 ""1IhIDiao species and pathogens to assess e~trnc:\lan 
nsb in the contelt of ","ir .espectlve evoIu~ona'V h'stories. fine.gfained 
rcrrote!y sensed infOll'lal1Ol1 and faner r:omlllter ~scrs should allcwus 
to ooi I<f fIIOlO plecise and refined prod IC~om of amphibiilf1 disease ClJtbreab 
ll$irlg ecological noelre mode lling, At Plcsem. thi! temporal reso lutioo of 
clomate maPI is 30 years, whICh ,$ too gross to prcd>ct d,sease dr i~en try 
demog,aphie processes. f ina lly. II\iIn i P'Jla~\Ie e~perimentaltoo nas resulted 
in new inforll\fl~ion about tt>e physiology of (hytnd fungus that ~an also be 
used to refine distributoon models. 

We upect that tlte r:ombinallOn of these diverse 5IIl.m!S of mfoonabon 
i'I the fral"rleWOlt 01 tIOllOgical niche modelhng ""'" contribute SIgIlifitarttly 
to underltand disease epderniology. New in$,g/l1$ 01'1 diseiose distnbo.rt,OI'I 

ancf spread would also help to develop and test hypotheses OIl dIsease 
dynamics that will imprcYII our capaaty to desrlJ1 effective c:onservation 
P<DglB<rrneS lor 3fI1phlbian$, 
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ESSAY 11.5. ON THE ROLE OF EX-SITUMANAGEMENT IN THE CONSERVATION OF AMPHIBIANS 

The best place to conserve "",kflije IS III the wild. However. ifl-situlhreall 
somet,me, C¥1l1Ot be m,bgated quicktot error.ojl 10 prevent the ext,nctoon of 
a species in the mnediate future. "",tit Ihr1l8SUtt that lit-SIIU Klta'YllntKlll 
then becomes the ontv Ilption avai lable. lIowever.ljrvtll\ the magnitude of the 
problem Yef$IJ~ the Q,IIrently ILm, ted rew.on::es of the global ex· situC(lllllT1;JlUty, 
","16 ~imptot i5 no room for most species in need of ~Hiw managornen1. for 
e.:ample. we est, mate mat tile global 100 tOlMl umty C<!n cu rrently llI3r13Qe 

.... ble ~Iations 01 -50 amPubi3lt species, which amDlIIlts 10 perhaps 
10'" of1hose requillflll e.<·S/W io1\eM.!ntlOfL Mudl Itt'Sltu $pace omm in 
the private sector. but YIIf"y ILnle IS currently ut,hted tor COII!eIV(ItlOlt. ""'th a 
few notable eoteePlions, Other lirrutations 01 ex-Situ prOlfl&rmoes are eqoense 
and risk of disease transm,ss,OI'I. ,nbreeding and art,ficial seleclKlll. Ex-situ 
pmgra<nmes mull be placed 10 the broader oontc~t of integrated retO\leI)' 

elforts: they are 000 component of tile global cOfIscrvalton 'esponse. 0Il8 
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Figurtl 3. Axil;\" I 8nd II from pllflCi(J81 compOI'I(!fIu ItIlJI~is rum on 19 
1IfMIfX"ItrIfIff6i ViIiabIes in EclJi1dor. Gray r:ItdtI$.llW rNdom IowIlJllS Within 
IfIeChyuldf~fIIBdiaednichedistritllmm:(JfWfIcirdes:296loca1itimof 
~ 0CQI'Tl!tIC8 of fcuarbi.M $ldemoc sptJCIII$ of t/fTIPhibians ill ~ geneta 
CobItetltos tl(lf/Atelopus. blue squatfI$ 9 ~IIIIM of.tro.m tlCCllltl!lll;to/ 
tJrruld fungus Batrachocltytritllfl dendrobat,d,s. red circles: 141oc.1UtlflJ 01 
b1OIt1! lXQHTetIClIltf Jam/Jato r(),l(/Atelopus~ . SIt f;p, all eMmiMd 
s{»Cimert$ orA. ignescens frx dry\rodtomrrost$ /Ja'.'Il wsred negati\1j(rIooet 
al lOOJ}, Howavet: the fMJriap between c/ryIrid furogus model aniJ JiJmb.:Jto 
rOll(ls OCCUlleflC8S m th~ environmemal spaco is /Nidrot Localily ruls is 
from $p«imetls deposit(!(} in field MUS6\Im of Natural History, Mus~ rJe 
Zoologla POllfifif:18 Uroivel3idad C8t6lou del froador. Musec de H.storil 
NaMII GusllWl iltlIs, Museum 0/ Ctimparo,,.,, Zoology Harvard IlniWlrSlry, 
Mu!itum of Zo%gf UrwefSlty of Midttgan, o\MeLm o(~le Zoology 
ImMrtsrty of (;¥'frImia. Natural History MumJm Ikoi\Iersrty of K3nsaJ.11IIri 
NarutJI History Mu!eum of (1)$ Att(Jem Co»rty 

thai camot stand alone, il!Id one wIme Sl.U8i5S Slm uliirn3tely relies upon 
m'''gallOn ot the in-Sltuthreats. 

We Me fi'Ie conservallOn roles for /U'$lW pop.olallOns. balancing t!Ie. 
potenual contributiOflS with their inherent limitanOfl5. aU 01 oMlich d,rectIy 
or lfl(I"ectIy benefit wild popula!KlIlS: 

man.agement for release to augment or restore wild fXiIlulalioos 
• ~OfIs!IIVation research 


