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RESUMO

A variagcdo na coloracdo animal é um tema que efpigsquisadores da area de
biologia evolutiva h4 bastante tempo. Dentre aggaes observadas, o melanismo é
um polimorfismo de coloracdo comum em diversos gsute organismos, definido pela
predominéncia de uma cor escura na superficie guc®iversos fatores bioldgicos,
como termorregulacdo, suscetibilidade ou respostadogncas, camuflagem,
aposematismo, selecdo sexual e sucesso reprodubdem ser influenciados pelo
melanismo, 0 que torna 0 seu estudo bastante nédgvimclusive como um sistema
modelo para investigacdes evolutivas de polimodsnienotipicos em geral. Sua
ocorréncia € comum na familia Felidae, tendo smmuchentada em 13 das 38 espécies
do grupo e, em alguns casos, podendo atingir Bikgsiéncias em certas populacdes.
Hipoteses classicas sugerem que essas variantepeldgem podem apresentar
vantagens adaptativas em certas circunstanciaSgecas, o que até o momento nao foi
testado de forma rigorosa para qualquer das espéaigrupo. O presente estudo teve
como foco o melanismo em trés espécies de felideuss-pintadasP@nthera oncy
jaguarundis Puma yagouaroundlie leopardos Ranthera pardus nas quais esta
variante é causada por diferentes mutacdes noss ¢G4R e ASIP, de heranca
dominante, semi-dominante e recessiva, respectivi@nio presente estudo, para cada
uma destas espécies, foram consideradas duasdeipdaencorrentes: (I) o melanismo
constitui um polimorfismo neutro, presente em tada@rea de distribuicdo e de forma
aleatéria entre ambientes distintos, com auséne&aassociacdo com variaveis
ambientais; e (Il) o melanismo esta distribuidoaesgimente de forma estruturada e
nao-randémica, e associada a parametros ambientsdicionantes biogeograficos
especificos. A partir de registros provenientes cdiecdes cientificas, armadilhas
fotograficas, capturas e DNA fecal cobrindo a maiarte da distribuicdo geografica
das espécies focais, foram obtidas 794 amostrasg#s-pintadas, 463 de jaguarundis e
623 de leopardos, com afericdo da coloracdo em mide&vidual. As modelagens e
analises estatisticas foram realizadas com os gray Maxent (algoritmo de maxima
entropia), ArcGis 9.3 e SPSS 17, utilizando vaig\anbientais obtidas a partir das
bases de dados WorldClim, Climond, SRTM e GlobCo@x resultados apresentam
pela primeira vez um mapa de distribuicdo geogaafic melanismo em felinos, bem
como estimativas da frequéncia dessa caracterististas trés espécies. A frequéncia

observada de melanismo foi de 9% em oncas-pint&@&6,em jaguarundis e 10% em



leopardos, sendo que em todas as espécies o pderdcstribuicdo geografica foi
significativamente nao-aleatério. Nas oncas-pirgadam ecoregides de paisagens
abertas periodicamente inundadas como o0 PantanaasiB e o0s Llanos
(Colébmbia/Venezuela), o melanismo foi totalmentseate, apesar do grande numero
de amostras provenientes destas regifes, ao gonttér areas florestais, onde a
frequéncia do melanismo se manteve semelhantep@oag® para a espécie como um
todo. Em jaguarundis, o padrdo fenotipico escuree (§ evolutivamente derivado)
mostrou-se muito mais comum na natureza do quéoaacéo ancestral (avermelhada),
estando o primeiro distribuido em todas as areascdeéncia da espécie, e a segunda
associada fortemente a paisagens mais secas asafiart leopardos, o melanismo esta
presente em cinco das nove subespécies atualmeotmhecidas, e fortemente
associado a florestas tropicais e subtropicais @siespecialmente na regido do sudeste
asiatico. Analises dos parametros ambientais quecea influenciar de forma mais
relevante a ocorréncia do melanismo nestas tr&iespsugerem um papel importante
de fatores como altitude, temperatura, radiaca@rsel umidade em diferentes
conformacdes de paisagem. Essas observacoes apdigratese de que o melanismo
em felinos ndo constitui um polimorfismo neutrofrepdo a acdo de selecao natural
relacionada a variaveis ambientais e conformac@&@paisagem, o que induz uma

distribuicdo geogréfica ndo-aleatoria deste fewddig coloracdo.

Palavras-chave:fenotipo, melanismo, polimorfismo, biomas, felinsslecéo natural.



ABSTRACT

Variation in animal coloration is a theme that hasrigued evolutionary
biologists for a long time. Among the commonly alveel pigmentation
polymorphisms, melanism (darkening of the surfameration) has been reported quite
frequently in multiple groups of organisms. Sevelablogical factors may be
influenced by melanism, including thermoregulati@usceptibility or response to
disease, camouflage, aposematism, sexual selestbreproductive success. Melanism
is common in the Felidae, having been documentetBirf its 38 species, in some
cases reaching high frequencies in natural populsati Classical hypothesis have
suggested that such coat color variants can presiytive advantages under certain
ecological conditions, but these ideas have negen igorously tested for any wild cat
species. In jaguarP@nthera oncg jaguarundis Fuma yagouaroundliand leopards
(Panthera pardusmelanism is caused by different mutations in M&1R and ASIP
genes, which present dominant, semi-dominant amésséve inheritance patterns,
respectivelyln this study we have focused on melanism in thilesse cat species, and
considered two competing hypotheses: (I) melansm@a neutral polymorphism that is
randomly distributed throughout the range of eadhthese species, bearing no
association with particular habitats or environmaértiriables; and (II) melanism has a
non-random distribution, and presents significadifferent frequencies among distinct
landscape conformations. We constructed databdsesards obtained from scientific
collections, camera trap studies, individual cagguand fecal DNA samples that
collectively covered most of the ranges of the fepecies. We obtained 794 records of
jaguars, 463 jaguarundis and 623 leopards, inajudindividually ascertained
information on coat color. We performed modelingl atatistical analyses using the
software packages Maxent (maximum entropy algonithimcGis 9.3 and SPSS 17,
based on environmental variables obtained from\Wagldclim, Climond, SRTM and
GlobCover databases. The results allowed for ttst fime the construction of maps
depicting the geographic distribution of melanism wild cat species, as well as
estimates of its frequency in the three targetiggedhe frequency of melanism wees
9% in jaguars, 80% in jaguarundis, and 10% in ledgaand all three species showed a
non-random distribution pattern of this coloratieariant. In jaguars, melanism was
totally absent from ecoregions containing open padodically flooded landscapes,

such as the Pantanal (Brazil) and Llanos (Colonveia¢zuela), which was striking



given the large number of samples surveyed in thegiens; in contrast, forested areas
displayed a melanism frequency that was similath@t expectation based on the
species as a whole. In jaguarundis, the dark plpadivhich is evolutionarily derived)
proved to be much more common in nature than tloestral reddish form, with the
former being distributed across all areas in whighspecies occurs, and the latter being
highly associated with open and dry landscapesedpards, melanism was present in
five of the nine currently recognized subspecias] avas strongly associated with
tropical and subtropical moist forests, especially Southeast Asia. Analyses of
environmental parameters that seem to be mosteiilal on the melanism occurrence
in these three species suggest a relevant roleaétors such as altitude, temperature,
solar radiation and moisture in different landscapaformations. These observations
support the hypothesis that melanism in felids a¢ a neutral polymorphism, and
undergoes the influence of natural selection rdldte environmental variables and
landscape conformations, leading to a non-randowgrg@hic distribution of this

coloration phenotype.

Keywords: phenotype, melanism, polymorphism, biomes, felidgural selection.



CAPITULO 1:

INTRODUCAO GERAL




1. Diversidade de coloracéo e o melanismo em popgdges naturais

A grande variedade de padrbes de coloracdo obsen@deino animal é um
tema de especial interesse no que tange a comfcedns mecanismos que geram e
mantém essa variacdo. A base molecular, o sigddiadaptativo e a influéncia de
processos evolutivos sobre caracteristicas fewatpiainda s&do lacunas do
conhecimento e ha bastante tempo intrigam pesqussda area da biologia evolutiva.
A variacao fenotipica € diretamente influenciadi gpolugéo, portanto, é importante
conhecer quantos e quais genes estdo associadoses de coloracdo, identificar a
existéncia de fendtipos convergentes e mensurap @uacao da selecdo natural e
processos demogréficos afetam essa diversidade.

A relevancia comportamental e ecologica da colaragdmal pode ser fruto de
papel adaptativo em alguns contextos. Caractexsstimcionais das espécies podem ser
afetadas diretamente pela variacdo de coloraci@athuflagem (efeito de confuséo
entre a coloracdo do ambiente e do animal afetandadeteccao visual) ou coloragcao
disruptiva (padrées de coloracdo que confundem @#omos do animal); (Il)
comunicacdo intraespecifica (interacdo de indidduda mesma espécie) ou
interespecifica (comunicacdo entre espécies distimposematismo) e; (lll) processos
fisiolégicos como termorregulacdo ou suscetibilelaad doencas e patdgenos (Cott,
1940; Majerus, 1998; Caro, 2005). Apesar dessesettos serem recentes dentro da
Ecologia, uma antiga regra zooldgica proposta gdogé& (1833) cita a associacao de
animais endotérmicos de coloracdo mais pigmentasa ambientes mais umidos,
baseada em um estudo de plumagem em aves. Endredainégra de Gloger' como é
conhecida fundamenta-se em observacdes, proposipédsticas e especulagbes sobre
a selecdo Darwiniana atuando na coloracdo aninmaknp sem ter sofrido até o
momento algum rigoroso teste da hipotese. O tenwaaseer novamente estudado por
Poulton (1890) com foco em lepidopteros, posteranta por Beddard (1895) e mais
recentemente por Burtt & Ichida (2004).

Existem trés diferentes possibilidades evolutivasa @ ocorréncia de fendtipos
semelhantes em espécies distintas. No primeiro, acgsa mesma mutacdo em um
determinado gene pode causar convergéncia adaptating et al, 2003; Rompleet
al., 2006). Em um segundo caso, diferentes mutagdesasmo gene podem produzir
um fendtipo semelhante (Rosenblum, 2006) ou, emtenseiro caso, mutacdes em

diferentes genes estdo associadas ao mesmo feftdtpkstra, 2006). Além disto, ha a



possibilidade de uma determinada mutacdo envolema padrdes fenotipicos ter
ocorrido uma vez no passado e ser mantida por mheiprocessos de especiacao
subsequentes, que deram origem aos taxons atudasif@oet al, 2005). Ou ainda o
surgimento da mutagdo em uma determinada linhagemaetransferéncia a outras
através de processos de hibridacdo ou introgre@sadersonet al, 2009). Essas
possibilidades até 0 momento foram pouco exploradasistemas naturais e carecem
de novas investigacoes.

O melanismo é um polimorfismo de coloracdo bastanteum em diversos
grupos de organismos, em que se observa um esuoerdgoi geral do tegumento
(pigmentacado superficial) em relacdo ao que seasissiderado o padrdo fenotipico
normal ou selvagem, devido & alta producdo de nmaa(Majerus, 1998). E uma
caracteristica que evoluiu em uma ampla variedadéwnas de vida, documentada
tanto em laboratorio (Silvers, 1979; Barsh, 1995amo em populacdes naturais
(Searle, 1968). Existem hipoteses classicas quelposum potencial papel adaptativo
do melanismo em diferentes espécies, envolvenderstis possiveis impactos na
sobrevivéncia ou reproducéo dos individuos (pomgte: Cott, 1940; Ortolani & Caro,
1996; Majerus, 1998; Caro, 2005). Diversos fatdmesdgicos como termorregulacéo,
suscetibilidade ou resposta a doencas, camuflagposematismo, selecdo sexual e
sucesso reprodutivo podem ser diretamente infladosi pelo melanismo, sendo que na
maior parte dos casos tais possibilidades ainddaram testadas de forma completa e
rigorosa (Majerus, 1998).

Os mamiferos sdo um grupo de evidentes e variadasteristicas fenotipicas,
tanto entre espécies quanto em nivel intraespectfichnando-se um promissor modelo
de estudo sobre polimorfismos (Hubbatdal, 2010), incluindo o melanismo. O foco
deve ser na descoberta de quais sdo 0s genes idogplas exatas mutacbes que
implicam em caracteristicas fenotipicas e seusosfeim funcdes proteicas regulatérias
(Barsh, 1996; Hubbarét al, 2010). Entretanto, existem poucos estudos aadsca
associacdo fenotipo/genotipo em populacdes natwisédo elucidar o significado
adaptativo desta variante de pigmentacdo (Veigal, 1997; Riederet al, 2001,
Hoekstra, 2006; Ishidat al, 2006; Candilleet al, 2007). Existem dois principais locos
génicos responsaveis pela ocorréncia do melanismma&miferosMC1R (Receptor de
Melanocortina-) e ASIP(Proteina Sinalizadora de AgoutRobbinset al, 1993; Perry
et al, 1996). A interacédo dos produtos regulados pgéresMC1R e ASIP influencia

diretamente a producdo de melanina. Fenaotipos mekrdo associados com mutacdes



de heranca dominante no gdM€1R (Jackson, 1994) ou mutacdes de heranca recessiva
no geneASIP (Robbinset al, 1993). De forma sucinta, o ganho-de-funcéo déepra
MCI1R ou a perda-de-funcdo dASIP induzem o melanismo em mamiferos. A
identificacdo desses genes como candidatos a ispEa pela variacdo de coloracdo
de vertebrados é descrita em varios trabalhosnBdismos ndVIC1Restao associados
ao melanismo em raposas (Vageal, 1997), porcos (Kijast al, 1998), ovelhas (Vage
et al, 1999), vacas (Klunglanet al, 1995), oncas-pintadas/jaguarundis (Eizeilal,
2003), aves (Takeuclat al, 1996; Theroret al, 2001), roedores (Nachmaat al,
2003), primatas (Mundy & Kelly, 2003) e esquilos oRbbie et al, 2009). Ja
polimorfismos no genASIP estdo associados ao melanismo em ratos (Kurasatio
2001; Kingsleyet al, 2009), cavalos (Riedet al, 2001), gatos domésticos (Eizikk
al., 2003) e leopardos (Schneidtral, 2012).

2. Ocorréncia do melanismo em felinos

A familia Felidae é um grupo potencialmente exdelesomo modelo
investigativo de complexos processos evolutivoaciehados com a pigmentacdo da
pelagem em populacdes naturais. A ocorréncia dagntacado polimorfica € comum
em felinos domésticos e selvagens, apresentanagg&ama pigmentacao de fundo e na
presenca, forma, coloragéo e distribuicdo de piatasanchas. Esses distintos padroes
sempre serviram de base para classicas hipotesessstiacdes ecoldgicas em
ambientes distintos e, dentre as variacdes naag@orda pelagem, uma das mais
comuns na familia Felidae € o melanismo. Essa teafstica variagdo fenotipica esta
presente em 13 das atuais 38 espécies do grupakEt al, 2003; Schneidegt al,
2012) (Figura 1).

Alguns destes casos sao muito conhecidos. OnctedpsPanthera oncae
leopardos Ranthera pardus melanicos possuem pelagem totalmente diferente do
padrao usual ("selvagem") pintado da espécie (futato com rosetas) (Wallace, 1877,
Pocock, 1929; Pocock, 1930; Nelson & Goldman, 1$:&rle, 1968; Robinson, 1970,
Allen et al, 2010). Esses animais apresentam escurecimentoldiacdo de fundo,
tornando-a quase que completamente preta (Uiméd,; Fobinson, 1976; Sunquist &
Sunquist, 2002; Wilson & Mittermeier, 2009; Schregidt al, 2012) e sdo conhecidos
popularmente como panteras negras. Ao contrarojaacdo melanica do jaguarundi

(Puma yagouaroungylitem uma variacdo entre o acinzentado e o cinaaibb e difere



completamente da pelagem avermelhada (Searle, B@8nson, 1976; Wilson &

Mittermeier, 2009), a qual representa o estado stratenesta espécie (Eizirit al,

2003).
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Figura 1 - Ocorréncias do melanismo na familiadaeli




O geneMCI1R em felinos consiste em um éxon de 951 pb (317 res)doom
estrutura similar a de outros mamiferos (Moungbyal, 1992; Robbingt al, 1993;
Vage et al, 1999). A ocorréncia de melanismo em oncas-pastagl jaguarundis €
provocada por duas diferentes delecoes no NEIER Ongas meléanicas possuem uma
sequéncia alélica mutante com auséncia de 15 piddéns), como resultado de uma
delecao nas posi¢cdes 301-315. Os jaguarundis metapossuem uma segunda delecao
no geneMC1R na qual sdo removidos 24 pb (8 cédons) em umggmsdjacente,
distinta da encontrada nas oncas-pintadas. Esdaegbde derivam de eventos de
mutacdo independentes e refletem herancas de efeitonante e semidominante,
respectivamente (Eizirilet al, 2003). No caso das oncas-pintadas, foi encaatrad
concordancia de 100% com um padrdo dominante @m¢eeido melanismo a partir da
andlise de individuos amostrados ao longo dalolis¢do geogréfica da espécie (Eizirik
et al. 2003; Haaget al, 2010I) e, no jaguarundi, a semidominancia deatante de
pelagem foi inferida através de uma abordagem $emig (Eiziriket al. 2003). Ja nos
leopardos a ocorréncia do melanismo é provocadarparmutacédo localizada no exon
4 do geneASIP, inserindo um cédon de parada na posicao 111 eopgovavelmente
elimina por completo a funcdo da proteina codificd8chneideret al, 2012). A
descoberta da mutacdo causadora do melanismo epardes corroborou a
anteriormente conhecida herancga recessiva propost®obinson (1969) e foi inferida
a partir de amostras do sudeste da Asia (Schnetidér 2012), area conhecida pela alta
frequéncia de individuos melanicos (Kawanihal.,, 2010).

Andlises recentes indicam que o melanismo surgdegendentemente pelo
menos oito vezes dentro da familia Felidae (Scleneidal, 2012), representando sete
das oito linhagens evolutivas do grupo (Johretaad., 2006), em alguns casos atingindo
frequéncias populacionais bastante altas (por ebogrgtrich, 1979; Kawanishet al,
2010). Tais observacdes apoiam a hipotese de guoeelanismo pode trazer uma
vantagem adaptativa em certas circunstancias acafddUIlmer, 1941; Eizirik &
O'Brien, 2003; Caro, 2005; Allest al, 2010). Referéncias que remetem ao século 19 e
a primeira metade do século 20 citam a hipotesasdeciacdo de individuos escuros
com areas mais Umidas e de formacdes vegetais sd€psa exemplo, florestas
tropicais) (Gloger, 1833; Poulton, 1890; Cott, 1940ner, 1941). Além disso, também
esta citada na bibliografia uma possivel sele¢c@athea em relagdo aos individuos de
pelagem escura em &reas abertas onde a incid@taiaesas temperaturas meédias sao

altas (Ortolani & Caro, 1996; Majerus, 1998). Apeda estas hipoteses circularem na
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cultura popular ha bastante tempo, e serem merdasnperiodicamente na literatura
técnica como postulados anedéticos, elas nuncanf@iaordadas rigorosamente do
ponto de vista cientifico e testadas de formarsigtiea. A histéria evolutiva, os efeitos
biolégicos e mesmo a distribuicdo geografica dessaimntes de coloracdo ndo sao
claramente conhecidos até o momento, de forma gpeesente estudo se propde a

investigar estes topicos pela primeira vez de marmgrofundada.

3. Aspectos bioldgicos das espécies foco

Dentre as 13 espécies de felideos em que exisisoméncia confirmada do
melanismo, trés foram selecionadas para o presstiido. Uma sintese dos principais

aspectos biolégicos das espécies-foco encontraaguer:
3.1. A onga-pintada Panthera onca) (Linneaus, 1758)

A onca-pintada € o maior felino das Américas, adieo maior do mundo e a
Unica espécie representante do gériantherano continente (Sunquist & Sunquist,
2002). E uma espécie de predadora de topo de cédafei et al, 2004) de grande
porte e vigor fisico (Sunquist & Sunquist, 2002rrévora, oportunista, de atividade
preferencialmente noturna e possui uma dieta quokiiiimais de 85 espécies de
mamiferos, répteis e aves (Seymour, 1989).

A distribuicdo atual das oncgas-pintadas se estpndd 8 nacgbes (Figura 2). A
porcao sul dos Estados Unidos € o limite norteisfailoliicdo da espécie e a Argentina
€ o seu limite sul (Sandersenhal, 2002; Sunquist & Sunquist, 2002; Casal, 2014).
Individuos da espécie foram documentados nos Udtiammos nos Estados Unidos
(Brown & Gonzalez, 2000, Hatteet al, 2005; McCain & Childs, 2008), México
(Ortega & Medley, 1999; Chavez & Ceballos, 2006)dds & Polechla, 2007; Vilchist
al., 2008; Perez, 2011), America Central (Silgeal, 2004; Pereet al, 2007; Carillo
et al, 2009; Zelleret al, 2011; Shoender & Main, 2013), Coldombia e Ven&z(ilRuiz-
Garciaet al, 2006; Jedrzejewslat al, 2011), Chaco Boliviano (Maffeat al, 2004;
Silveret al, 2004), Amazoénia Central (Wallaegal, 2003; Silveret al, 2004; Morato
et al, 2013; Tobleret al, 2013), Pantanal (Soisalo & Cavalcanti, 2006; al@anti &
Gese, 2009; Moratet al, 2013), Mata Atlantica (Conforti & Azevedo 20@3ullen Jr.
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et al, 2005; Paviolcet al, 2006; Pavioleet al, 2008; Haaget al, 2010ll; Jorgeet al,
2013; Moratoet al, 2013), Cerrado (Limat al, 2013; Moratcet al, 2013) e Caatinga

(Silveiraet al, 2009; Moratceet al, 2013). Pode ser encontrada desde o nivel dam@ar

3.800m de altitude (Perry, 1970; Tewes & Schmid§87), mas raramente ultrapassa
0s 1.200m (Seymour, 1989; Sunquist & Sunquist, 2002
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- Current IUCN range
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Figura 2 - Distribuicdo conhecida da onca-pintdéanfe: IUCN).

As oncas-pintadas estdo presentes em uma grandesidade de ambientes,
desde florestas tropicais até areas semi-aridagy(t & Sunquist, 2002; Cast al,

2013). Estudos de habitats preferenciais indicara astreita relacdo da sobrevivéncia
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da espécie com corpos d’agua e matas (Schaller &v<raw, 1980; Quigley &
Crawshaw, 1992), quantidade suficiente de presagn{8ur, 1989; Swank & Teer,
1989; Pavioloet al, 2009) e escape de areas fortemente antropiZ&ilagley &
Crawshaw, 1992). Adicionalmente, a espécie apradmika estruturacdo populacional
ao longo de sua distribuicdo, ndo sendo identifisadignificativas diferenciacdes
genéticas em escalas continental ou regionais. apenrio Amazonas (Amazoénia
Central) e o Estreito de Darien (Panama) foramtifilesxdos como possiveis barreiras
historicas ao fluxo génico, e ainda assim parecém ter isolado completamente as
populacdes do seu entorno (Eiziekal, 2001).

A espécie é listada no apéndice 1 da CITE&hgention on International Trade
in Endangered Species of Wild Fauna and Fldidattenet al, 2005) e é considerada
'‘quase ameacada' pela IUCNhtérnational Union for Conservation of Natyre

(Wozencraft, 1993; Caset al, 2013) por conta da perda e fragmentacdo dos seus

habitats, além de conflitos diretos com atividau@sanas (Eizirilet al., 2001; Campos
et al, 2011; Carvalho & Morato, 2013). Além disso, aws populacfes remanescentes
podem constar como em situacdo critica por estasetadas e possuirem poucos
individuos (Eiziriket al, 2001; Haaget al. 2010; Galetteet al, 2013; Zeilhoferet al,
2014). Pelo fato de individuos da espécie ocupam@amdes extensdes territoriais como
suas areas de vida (Cullenal, 2005), as populacbées remanescentes distribueamse
terras que vao além das fronteiras de areas ptdategiumentando a probabilidade de
extingdo, principalmente por conta da caca e egi@ii por parte de fazendeiros em
funcdo da predacao de animais domésticos (Sandetrsbn2002; Carvalho & Morato,
2013). Seu pico de declinio populacional ocorresiarms 1960 (Weber & Rabinowitz,
1996), exacerbando a reducdo de sua distribuigdoritia, que hoje € 50% menor do
gue em 1900 (Sandersen al, 2002) devido a sua extincao local em diversaasar
(Sunquist & Sunquist, 2002; Mazzoli, 2008). Nestatexto, planos de acao e listas
locais (por exemploindrusiak & Eizirik, 2003;Morato et al, 2013), além de modelos
geograficos (Sandersaet al, 2002; Rabinowitz & Zeller, 2010), atualmente &0

principais ferramentas para planejar e articuleoreservacao da espécie.
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3.2. O jaguarundi (Puma yagouaroundi) (Geoffroy, 1803)

O jaguarundi é um felideo Neotropical de pequendepe que possui dados
deficientes sobre sua biologia, padréo de disg@migeografica atual e sua situacao
populacional (Sunquist & Sunquist, 2002; Grassmam&&ves 2004; Maffeet al,
2007). A espécie apresenta comportamento mais atv@eriodo diurno (Oliveira,
1998; Maffeiet al, 2007) e possui dieta generalista, alimentand@iggerencialmente
de aves, répteis e pequenos mamiferos (Téfall, 2009).

Sua distribuicdo geografica é bastante semelhantdasa oncas-pintadas,
ocorrendo desde o Texas (sul dos Estados Unidésp asul da América do Sul
(Sunquist & Sunquist 2003; Almeidat al, 2013; Casocet al, 2013) (Figura 3).
Registros dos Ultimos anos apontam a presenca giarjandi na Mata Atlantica
(Michalskiet al,, 2006; Tofoliet al, 2009; Bianchet al, 2011), Cerrado (Trovagt al.,
2008; Almeidaet al, 2013), Caatinga (Feij6 & Langguth, 2013), sul Baasil
(Indrusiak & Eizirik, 2003; Santost al, 2004; Kaspeet al, 2007), Chaco Boliviano
(Maffei et al, 2007) e sul dos Estados Unidos (Grassman & Te2@r}; Grigioneet
al., 2007), ocorrendo com mais frequéncia em baixagides, mas podendo ser
encontrado até 3.200m acima do nivel do mar (Cuetrab, 1986). Em outras areas de
sua distribuicdo histérica como Amazobnia, PantaRatagbnia e América Central, a
atual situacao de ocorréncia da espécie aindaidaha/

A espécie é encontrada em diversas conformacObakitats, podendo ocorrer
desde areas semiaridas e savanas até densasafisests e umidas (Oliveira, 1998;
Sunquist & Sunquist 2003) e aparenta nao ter festeuturacdo geografica ao longo de
sua distribuicdo (Pires, 2012). Esta atualmentad&s em varias listas regionais de
espécies ameacadas, constando como ‘pouco preteuparlista da IUCN e citada
pelos apéndices | e Il da CITES (Catal, 2013). Sofre ameaca por conta da perda e
fragmentacdo de hébitat e perseguicdo humana (déreeal, 2013; Caset al, 2013),
apesar de sua caca ser proibida em varios paisesr¢C2008). Sabe-se que a espécie
ocorre em baixas densidades (Olivegt al, 2010), mas ainda possui duvidosa
estimativa populacional e possievel tendéncia ddini@ no nimero de individuos
(Almeidaet al, 2013).
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Figura 3 - Distribuicdo conhecida do jaguarundinieo [UCN).
3.3. O leopardo Panthera pardus) (Linneaus, 1758)

O leopardo é o maior felino selvagem pintado dacAfe Asia (Sunquist &
Sunquist, 2002) e uma das menores espécies doginatoPanthera(Davis et al,
2010; Tsenget al, 2013). Os aspectos principais da biologia d&@&@epsédo bastante
similares aos da onca-pintada em relagdo aos Babitheta (predadores oportunistas,
preferencialmente noturnos e possuindo uma vaste gie presas, com destaque para

mamiferos de pequeno e meédio porte [Kingdon, 2001])
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A espécie possui maior distribuicdo geografica de gualquer outra espécie de
felino. Pode ser encontrado desde o extremo lesteRdssia até a Africa,
compreendendo o territério de mais de 35 paisegui&i4). Leopardos foram
registrados nos ultimos 25 anos no sul da AfricalrtRet al, 2010; Balmeet al,, 2013;
Swanepoekt al, 2013), Africa Central (Henschel & Ray, 2003;tPaonet al, 2004;
Rayet al, 2005), Peninsula Arabica (Peret al, 2006; Mazzolli, 2009), India
(Ramakrishnaret al, 1999; Johnsingh & Negi, 2003; Chauletral, 2005; Harihaet
al., 2011; Duttaet al, 2012; Duttaet al, 2013), Asia Central (Khorozyan, 2000;
Khorozian, 2003; Sanei, 2007; Gavashelishvili & atgvskiy, 2008; Ghoddoust al.,
2008; Waseem, 2010; Taghdisi al, 2013), Nepal (Ghimirey, 2006; Thagah al,
2013), Butdo (Sangay & Vernes, 2008; Wang & McdonaD09l; Wang & Mcdonald,
200911), Sri Lanka (Miththapalat al, 1989; Kittle & Watson, 2009), sudeste Asiatico
(Kawanishiet al, 2010; Saneet al, 2011; Gray & Prum, 2011), Russia (Hebblewhite
et al, 2011), China (Jutzeleat al, 2010) e Java, Indonésia (Meijaard, 2004). Pede s
encontrado em altitudes que variam desde o niveindp até 5.000m (Sunquist &
Sunquist, 2002). Atualmente, a espécie esta dzidith nove subespécies vélidas, as
guais sao base para estudos diversos, bem comoeptaeégias de conservacao
(Uphyrkinaet al, 2001; Henschaedt al., 2013).

Uma grande variedade de habitats esta associada gesenca de leopardos:
ambientes florestais densos, florestas frias, cammavanas, regides rochosas,
semiaridas e desérticas. Suas areas de vida ocgzandes extensodes territoriais, tal
como ocorre com outros felinos de grande porte &igh & Sunquist, 2002). Além de
provaveis diferencas demograficas intrinsecas écespm diferentes ambientes, efeitos
antropogénicos levaram a reducao recente do nideelenpardos em distintas regides,
acarretando em variacado geografica na sua dengigdéacional (Kingdon, 2001).

O leopardo encontra-se categorizado como 'quasacaae na lista vermelha
das espécies ameacadas da IUCN e, em alguns tlecaisa distribuicdo como RuUssia,
China e Java é criticamente ameacado pelo fats geulacbes estarem isoladas, com
pequeno tamanho efetivo e baixo nimero de indiddtt@nschekt al, 2013). Além
disso, também esta listada no apéndice | da CITdE8gnta de reducao e fragmentacao
do seu habitat e pressdes de caca (comum em diveasses devido a confrontos com
atividades humanas, jA que frequentemente predaaenidomésticos [Sunquist &
Sunquist, 2002; Azlan & Sharma, 2006; Hensé&hell, 2013]). Seu status populacional
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€ desconhecido na maior parte de sua distribupas, estima-se que a tendéncia geral

da espécie seja o declinio (Hensadtedl, 2013).
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Figura 4 - Distribuicdo conhecida do leopardo (EotfiiCN).

4. Modelagem de distribuicdo de espécies como femanta para estudos de

ecologia, conservacao e evolucao

Com o crescimento da pesquisa cientifica na aréacdigia, o desenvolvimento
tecnoldgico (especialmente computacional) e azatiio de métodos baseados em
sistemas de informacdes geograficas (SIG's) na@easchs vém sendo incorporadas aos
projetos, com destaque para as ultimas duas dée¢adeaseret al, 2003; Rangel &
Loyola, 2012; Joppat al, 2013). Ao mesmo tempo em que cresce a utilizalgio
ferramentas computacionais e 0 desenvolvimentoodesnalgoritmos de analises de
dados, cresce também a pressdo sobre os recutswaisjanudancas climaticas no

planeta e a taxa de modificacdo das paisagensasgiPortanto, entender como sdo o0s
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padrdes de distribuicdo natural dos organismosr®assas modificacdes antropicas 0s
afetam sdo questdes-chave para estudos de evelygia a biologia da conservacéo na
atualidade (Whittakeet al, 2005; Kozaket al, 2008; Marco Jr. & Siqueira, 2009;
Costaet al, 2010; Wienset al, 2010). Além disso, o aumento dos registros de
ocorréncia das espécies em bases de dados acegsinged publico geral sdo o pilar de
um novo campo chamado "eco-informatica” que é @ Ipasa os atuais modelos de
nicho ecologico (Patersaat al.,2011; Diniz-Filho & Loyola, 2012).

Conhecer a distribuicdo geografica das espéciesim@a das questdes
fundamentais da ecologia geral visando ao entemdonele como parametros
ambientais influenciam os padrdes de biodiversid&#ga um ecologo moderno, a
histéria biogeogréafica desses padrbes, a estrudara&omunidade de estudo e os
processos ecoldgicos capazes de cria-los sdo os imaortantes fatores para a
compreensao de onde uma espécie se distribui eugoogtp encontra-se naquele
ambiente (Wiens & Donoghue, 2004). As espéciesigiens em locais onde toleram
fatores ambientais bidticos e abidticos (nicho @&giob) e muitos dos padrdes
biogeograficos conhecidos sédo criados por essasedifas de nicho (Wiens, 2011;
Rangel & Loyola, 2012; Wiset al, 2013).

A modelagem de nicho ecolégico ou modelagem deildiicio de espécies é
definida como a inferéncia ou previsdo da distgéai geogréafica de determinado
organismo por meio de métodos ou algoritmos (Gu§sammmermann, 2000; Colwell
& Rangel, 2009; Franklin, 2009; Peterson & Sober@®l2), sendo uma ferramenta
comum nos estudos recentes de biogeografia e ezdGglabresest al, 2013). Séo
cinco os topicos a serem considerados de grandertémgia para os modelos de
distribuicdo de espécies: o conceito fundamentahideo ecolégico, o delineamento
amostral e constituicdo da modelagem, parametrgzeditores que serdo utilizados,
selecdo do modelo, contribuicdo dos preditoresatizap@do do modelo final (Araujo &
Guisan, 2006). Todas essas consideracdes visanharraeda capacidade de prever
com precisdo a distribuicdo observada das espécies.

Uma das questdes mais importantes nos modelo<he ou de distribuicdo de
espécies é a gama de meétodos ou algoritmos pdteeai@ Uteis (Rangel & Loyola,
2012). Existem trés grupos de métodos principais gadem ser utilizados para
modelagens de nicho ecoldgico. (I) Modelos "enw&lopu modelos de classificacéo:
recomendaveis para estudos que a visam inferirmaf@ direcdo da relacdo entre a

ocorréncia das espécies e condicdes ambientais.n®&®los genéricos, de facil
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compreensao e interpretacdo, que tendem a supsxestidistribuicdo. Sdo exemplos
de modelos de classificacdo o BIOCLIM (Busby, 1994)Euclidian and Gower
Distances (Carpenteet al, 1993) e o ENFA HKcological-Niche Factor Analysis
(Hirzel et al, 2002). (II) Modelos estatisticos baseados emessgo: possuem melhor
aplicabilidade se a ocorréncia das espécies respdingarmente as mudancas
ambientais ou incorpora consequéncias da interaffiofatores ambientais e a
distribuicdo. S&o modelos de complexidade interéreai de compreensao
relativamente facil e com melhor resultado de mgé&uido que os modelos de
classificacdo. Sdo exemplos de modelos de regressaAM (Generalized Additive
Mode) (Hastie & Tibshirani, 1986), o MARSMultivariate Adaptive Regression
Spline$ (Friedman, 1991) e o GLM3eneralized Linear ModelgGuisanet al, 2002).
(Il Modelos de aprendizagem automaticagthine-learning: sdo modelos de alta
complexibilidade, alta precisdo e grande robuswtatistica. S&o muito efetivos para
predicbes pois maximizam a relacdo entre a ocdaémcos preditores, porém
apresentam problemas quando sdo utilizados commeno grande de parametros e
estes possuem correlacado entre si (Oldeml, 2008). Como exemplos podem ser
citados: GARP Genetic Algorithm for Rule Set Productjo(Stockwell & Noble,
1992), ANN Artificial Neural Networky (Manelet al, 1999), Random Forests
(Breiman, 2001)Generalized Boosting Regression Moffgiedman, 2001) e o Maxent
(Maximum Entropy(Phillipset al, 2006).

Dentre os mais complexos modelos de distribuicdesgécies, um dos meétodos
mais populares e mais utilizados atualmente € celtax qual conta com mais de 1000
aplicacdes publicadas desde sua criacao (Elitlal, 2010; Loiselleet al, 2010;
Terribile et al, 2010; Merowet al, 2013). O modelo é baseado no algoritmo de
aprendizagem automatica de maxima entropia degwit®@hilipset al (2006) e utiliza
como base a combinacéo de pontos de presencapdasesscom parametros preditivos.
Seu desempenho € influenciado pelo numero de par@ndilizados e o potencial de
acerto do modelo é avaliado estatisticamente pel@ farea under curvedo método
ROC (eceiver operating characterisjic(Philips & Dudik, 2008). E atualmente
considerado o melhor método para modelar uma ldisto geografica desconhecida
de determinada espécie (Eléhal, 2010; Rangel & Loyola, 2012).

Em suma, esses diversos modelos de distribuic@&spukcies e especialmente o
Maxent podem ser utilizados em uma gama de tersatlsdintas, por exemplo em

efeitos e respostas a mudancas climéaticas (Bueklal, 2010; Lawing & Polly, 2011;
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Simon et al, 2013), reconstrucdo de histérias demograficadldaatti et al, 2012),
paleodistribuicdo (Ribeiro & Diniz-Filho, 2012; Qelatti et al, 2013), estudos de
endemismo (Carnaval & Mortiz, 2008), inferéncia rééligios (Waltariet al, 2007,
Thomé et al, 2010), predicdo da riqueza de espécies (Grahahij®ans, 2006),
estimativa da distribuicdo atual de diversos grug@sorganismos (Hernandet al,
2006; Buermanret al, 2008; Kumar & Stohlgren, 2009; Ragisal, 2009; Loiselleet
al., 2010; Warrenet al, 2011), inclusive com aplicacdo para espéciedetideos
(Mukherjeeet al, 2010; Ferrazt al, 2012; Torre®t al, 2012) e até mesmo testes do
desempenho dos modelos comparativamente (Elithl., 2006), dentre outros. Além
disto, responder outros tipos de perguntas bicddgital como determinar a distribuicéo
geografica de caracteristicas intraespecificas ot sua relacdo com variaveis
ambientais) pode ser uma nova abordagem para estedos. Entender a teoria por
tras dos modelos de distribuicdo, utilizar dadosnétodos apropriados, testar a
performance preditiva dos modelos e aplica-los pasponder questdes bioldgicas
(Pearson, 2007) é o desafio para sua utilizacdpmjetos de ecologia, evolucdo e

conservagao.
5. Objetivos
5.1. Objetivo geral
Caracterizar os padrdes de distribuicdo espaciaimd@nismo enmPanthera
onca Panthera parduse Puma yagouaroundivisando investigar a relevancia
adaptativa deste fenétipo em populac¢des naturais.
5.2. Objetivos especificos
1. Gerar um banco de dados georreferenciado conteowlmg de ocorréncia de
individuos das trés espécies em questéao (incluoagduras de animais Vvivos,
imagens de armadilhas fotogréficas, peles depasitath colecdes cientificas e
amostras de DNA fecal) para os quais 0o melanisnmgsgser claramente

identificado.

2. Mapear a ocorréncia geografica do melanismo nas#gécies de interesse.
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3. Testar se a ocorréncia do melanismo nessas espe@ésatoria ou se esta

associada a diferentes biomas ou ecoregioes.

4. Estimar um modelo de nicho ecoldgico para a disigdo geografica de cada
uma das espécies, bem como a ocorréncia de me@nisaB mesmas,

considerando parametros ambientais preditores.

5. Investigar a relacdo entre a distribuicdo dos fpoét de coloracdo nestas
espécies e variaveis ambientais, buscando idemtificdicios de processos

biolégicos envolvidos na atuacao de selecdo nagolak esta caracteristica.
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ABSTRACT

Aim The exact geographic distribution, ecological ralee and adaptive role of
phenotypic polymorphisms are still poorly known fapst organisms. Among felids,
melanism is a well-known polymorphism affecting tt@at color of several species.
Although such variation has been known for oveeutury, and speculations regarding
its adaptive relevance are equally old, so farploiymorphism has not been thoroughly
investigated, to the extent that not even its exaictgeographic occurrence is
documented in any cat species. In this study, weedito characterize the geographic
distribution of melanism in jaguars and test whetBach phenotypic variant was
distributed randomly across the species’ rangessociated with particular landscape

conformations.

Location The New World.

Methods We built a database of jaguar location points aagng from camera-traps,
field captures, fecal DNA samples and records iergidic collections, identifying
melanistic vs. non-melanistic individuals. We produced modelstlo¢ geographic
distribution pattern of melanism in jaguars usinghe modeling algorithms and
environmental predictors with the Maxent softwafalditionally, we analyzed the
frequency of melanism in biomes and ecoregionsgusur location record database and

statistical comparisons among landscape conformstio

Results We assembled 794 jaguar records, of which 765 peedecoat color
information. The overall frequency of melanism was9%, and the occurrence of this
phenotype was not randomly distributed across pleeiss’ range. In forested areas, a
stronghold of jaguars and a type of habitat thatlc&cgossibly favor melanism, the
frequency of this variant did not depart from theemll mean. In contrast, seasonally
flooded areas (Pantanal and Llanos) presented card® of melanism, leading to a
significantly lower frequency than the expectatibased on the overall mean.
Interestingly, in dry open landscapes (savannas gmadslands), the frequency of
melanism was higher than expected, but this deviatiay have been mostly influenced
by local demographic factors in sampled areas.

24



66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
08

Main conclusions Our spatial analyses provided an improved map ef jHguar
geographic distribution, and the first detailed nephe occurrence of melanism in this
species. We demonstrate that melanism, althouglespréad, was not distributed
randomly across different biomes. Rather, thisardrivas overrepresented in some
habitats and absent in others, indicating thatrahgelection could be acting upon this
phenotype. In the case of the Pantanal and Llahwsinference is further supported by
the available evidence of geographic proximity aredorical connectivity with adjacent
biomes in which melanism is present. Niche modekmglyses allowed the direct
assessment of environmental variables as prediofotise presence of melanism, and
suggested that parameters associated with moisémnggerature and solar radiation may
influence the spatial distribution of this mutahtepotype.

INTRODUCTION

The adaptive relevance of animal coloration has l@e@lored and discussed for
over a century (e.g. Gloger, 1833; Poulton 1890ddaed 1895, Cott 1940).
Pigmentation phenotypes have often been inferredpriesent adaptive roles in
ecological, physiological and/or behavioral proesssuch as camouflage, intra- and
interspecific communication, and thermoregulatiodBeddard, 1895; Cott, 1940;
Majerus, 1998; Caro, 2005). The broad phenotypi@tian of vertebrates observed in
nature is one of the questions that have longguétl evolutionary biologists, including
its adaptive significance and genetic basis. Degpe interest in the subject, relatively
few studies have addressed the association betpleEmotypes in natural populations
and the environments in which organisms occur, rgnto investigate evolutionary
processes involved in the generation and maintenahcoloration diversity and the
environmental characteristics that influence thap#éde significance of phenotypes
(Eizirik & O’Brien 2003; Nachmaret al, 2003; Hoekstra 2006).

Melanism is a color polymorphism that is common viarious groups of
organisms, in which the skin/fur/plumage is darken what would be considered the
normal or ‘wild’ phenotype. There are classical diyyeses that postulate an adaptive
role of melanism in different species, involving mggpotential impacts on survival or
reproduction (e.g. Cott, 1940; Ortolani & Caro, @9Majerus, 1998; Caro, 2005).
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Several biological factors such as thermoregulatismsceptibility or response to

disease, camouflage, aposematism, sexual selemtidmeproductive success could be
directly influenced by melanism, but in most casesh possibilities have not yet been
rigorously tested (Majerus, 1998).

The occurrence of melanism is rather common in Fe&dae, having been
documented in 13 of the 38 species of the groupr(&deret al, 2012). Interestingly,
in none of them has it reached fixation, but ratakvays exists as a polymorphic
phenotype. Recent analyses have shown that melasiged independently at least
eight times within the Felidae (Eizirigt al. 2003 Schneideret al, 2012; Schneider
2013), in some cases reaching very high frequenitciesatural populations (e.g.
Kawanishiet al, 2010). These observations support the hypotlieatsmelanism can
provide an adaptive advantage in certain ecologicaditions (Caro, 2005; Alleet al,
2010).

The biological effects and even the geographiaidigion of coloration variants
are not clearly known at this time, making it ditflt to carry out systematic or rigorous
tests of this adaptive hypothesis. Early work as tbpic raised the hypothesis of an
association between darker individuals and wetteasa with dense vegetation (e.g.
tropical forests) (Gloger, 1833; Cott, 1940; UIm&841; Ortolani & Caro, 1996). In
addition, there have also been suggestions ofatenpal for negative selection against
dark individuals in open areas where the sunligdtation levels and mean
temperatures are high (Ulmer, 1941; Ortolani & C4!@06; Majerus, 1998; Majerus &
Mundy, 2003). Although these hypotheses have beennmnly mentioned in the
technical literature as anecdotal postulates, éswappeared in the popular culture for
some time, they have never been directly tested.

The jaguar Panthera onchis the largest wild cat in the Americas, and dinéy
extant representative of genRantherain the New World (Sunquist & Sunquist, 2002).
Its current distribution stretches over 18 natidingm the southern United States to
Argentina (Sandersoet al, 2002). The species is listed on Appendix 1 of E3T
(Convention on International Trade in Endangeredcis of Wild Fauna and Flora)
(Hattenet al,, 2005) and is considered vulnerable by the lUBNZencraft, 1993; Caso
et al, 2014) due by habitat loss, fragmentation and drupersecution (Eizirilet al,
2001; Carvalho Jr. & Morato, 2013; Moragb al, 2013). In addition, some remaining
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populations may be critically endangered and aoéated and with low number of
individuals (Eiziriket al, 2001; Haagpt al, 2010a; Galettet al, 2013).

Melanism in jaguars (Figure 1) is inherited as enshant trait, caused by a 15-
base-pair deletion in tfdC1Rgene that leads to a "gain of function" mutatianoring
the production of dark melanin (eumelanin) in theckground regions of the coat
(Eizirik et al, 2003; Haaget al, 2010b). Although the trait has been well knowrhis
species for many years and easily identifiable aguars in nature (e.g. Nelson &
Goldman, 1933; Ulmer, 1941; Robinson, 1976; Diktrid979), its geographic
distribution, as well as the environmental facttrat may influence its persistence in
natural populations, are still unknown.

In this study we aimed to develop spatial distitutmodels of melanism iR.
oncain response to environmental parameters obtair@d fjlobal databases and/or
remote sensing, to evaluate the adaptive relevahdhis phenotype in jaguars. We
consider and test two alternative hypotheses: (@anmsm is present throughout the
species’ distribution, occurring randomly acrost elvironments (i.e. absence of
association with different landscape conformatiprs)d (2) melanism is distributed
according to environmental parameters and bioggbgraconstraints. Additionally, we
seek to identify environmental variables that mayassociated with the presence or
absence of melanism in a particular ecoregion, ragnto draw inferences on the

occurrence of natural selection acting on thesagtypes.
METHODS
Species data

The data set comprised record points from the eertistorical range of the
jaguar, from the southern United States to Argen{ifable 1, Figure 2), encompassing
various biomes (e.g. moist and dry forests, grasgsland desert areas). These records
were obtained from five different sources: (1) induals kept in scientific collections
that possessed information on the geographic comies of the sampling location as
well as on coat color (or, preferably, availableinskor direct assessment and
photographic documentation of coat color); (2) Wdlials captured or found dead

during field ecology studies; (3) field-collectegletal samples whose melanism status

27



164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196

could be confidently inferred using a molecularags@Haaget al, 2010b); (4) camera
trap records; and (5) samples available in onliatalthses with precise geographic
origin and available source information (e.g. GldBadiversity Information Facility -
GBIF.org).

Environmental predictors

The occurrence of different phenotypes throughbetspecies’ distribution was
mapped by building a database of location recofdsmeanistic and non-melanistic
individuals using ArcGis 9.3 (ESRI, 2010). All thecords were converted into degree
coordinates, using th&/GS84standard reference system. Additionally, we usednbi
and terrestrial ecoregion shapefiles (Olstral, 2001) as mask layers, to extract and
analyze information about natural landscapes irckwvthe phenotypes occur.

For modeling the potential distribution of melanjsim the initial analysis we
considered 37 explanatory environmental variabled @ndscape data that covered
100% of the jaguar’s known distribution. We usedeBvironmental variables obtained
from the Worldclim (http://www.worldclim.org) andli@ond (http://www.climond.org)
databases: annual mean temperature (Bio01), meamatitemperature range (Bio02),
isothermality (Bio03), temperature seasonality (Bip max temperature of warmest
week (Bio05), min temperature of coldest week (BijpQemperature annual range
(Bio07), mean temperature of wettest quarter (Bjp@Bean temperature of driest
guarter (Bio09), mean temperature of warmest qué&Ba10), mean temperature of
coldest quarter (Bioll), annual precipitation (Edplprecipitation of wettest week
(Biol3), precipitation of driest week (Biol4), piatation seasonality (Biol5),
precipitation of wettest quarter (Biol6), precipda of driest quarter (Biol7),
precipitation of warmest quarter (Biol8), precipda of coldest quarter (Biol9),
annual mean radiation (Bio20), highest weekly raoie (Bio21), lowest weekly
radiation (Bio22), radiation seasonality (Bio23diation of wettest quarter (Bio24),
radiation of driest quarter (Bio25), radiation onmest quarter (Bio26), radiation of
coldest quarter (Bio27), annual mean moisture inN@e28), highest weekly moisture
index (Bio29), lowest weekly moisture index (Bio3Ghoisture index seasonality
(Bio31), mean moisture index of wettest quartelo@), mean moisture index of driest
quarter (Bio33), mean moisture index of warmestrigngBio34), and mean moisture
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index of coldest quarter (Bio35). In addition, wecluded data on altitude (obtained
from the SRTM [http://www2.jpl.nasa.gov/srtm]) aglvas on landscape surface cover
(obtained from ESA GlobCover Project 2009 [httpu#cdesrin.esa.int/globcover]). All
variables were used at a fine (~1 km) spatial tegni.

Since correlation among explanatory variables ead to model overfitting, we
computed Pearson's correlation coefficiehtoetween each pair of variables (Kumar &
Stohlgren, 2009; Raest al, 2009; Mukherjeeet al, 2010), using the SPSS 17.0
statistical software. The correlation was assesseextracting variable information
from 10,000 unique and randomly generated pointhimvithe present geographic
distribution layer of jaguars (obtained from IUCAhd complemented with our own
database records) using ArcGis 9.3. We selectedati@dbles that were not highly
correlated to each other, using0.7 as the cut-off value. The selected variablesew
annual mean temperature, maximum temperature ofme&r week, minimum
temperature of coldest week, annual precipitatiprecipitation of wettest week,
precipitation of driest week, highest weekly raidiaf lowest weekly radiation, annual
mean moisture index and altitude (the latter onedoéencluded given the ecological
relevance of this information). These predictorgsemiien selected assuming that they
are sufficient for modeling the geographic disttibn of this species, and the

distribution of melanism within it.

Modeling procedures

We modeled the overall distribution of jaguars dhe spatial distribution of
melanism using the maximum entropy algorithm impmated in the software Maxent
(Phillips et al, 2006) along with associated statistical toolsalfafi et al, 2007;
Phillips & Dudik, 2008; Elithet al, 2010; Merowet al, 2013). We employed the total
set of records, 70% of which were used for trairang 30% for testing the models. The
data were sampled using the bootstrap routine sad@om partitions with replacement
(Pearson, 2007). All runs were configured in randseed, convergence threshold of
1E-5 with 500 iterations and 10,000 hidden backgdopoints (Ferrazt al, 2012).
Model performance was assessed by the AUC (AreaetJ@urve) value for the
Receiver Operating Characteristic (ROC Curve) &edbinomial probability (Pearson,
2007; Calabreset al, 2013), aiming to obtain models of continentalsaistribution
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and description of environmental parameters whrelhrelated to the spatial distribution
of melanism. We also observed a complete lack dammic records in the Llanos
ecoregion of Colombia and Venezuela, in spite afomable coverage of our sampling
in that area (see Table 2). Given these obsenstwa decided to perform additional
analyses of landscape variables and their assoiatith melanism with a specific
focus on these ecoregions. Finally, four modelsewen with this configuration (see
Results for more details on model choice): (1) tikal set of 794 samples (control
model), (2) the 69 melanistic animals (melanism etpd3) the 79 records from the

Pantanal; and (4) the 29 records from the Llanos.

Statistical analysis

The statistical analysis of record distribution éach biome was done using the
chi-square test with Fisher correction (Placke®83). The basic approach was to test
differences between the observed and expected énetgs of melanism for each
landscape conformation. The correction test wasfipts because in some biomes
(35.7% of the total) we had fewer than five samji¢gsone group in a single category,
which violates assumptions of the standard chi+&jtest. As there was no detected
bias with respect to the sampling of different pitgpes at any location (i.e. our
sampling was random in regard to coat color), weduthe overall frequency of
melanism across the whole range (based on the @&&rds containing coat color
information) to generate the expected number ohmslic records per biome. We used
this approach to test two competing hypothesesrdegn the association between
phenotypic groups and biomes/ecoregions: (1) thk Imypothesis that observed
frequencies of melanistic and non-melanistic angmate not different from the
expected frequencies in each habitat, resultingoimssociation between melanism and
any biome; and (2) the alternative hypothesis tiaerved frequencies are different
from expected frequencies in each biome, suggestingssociation between these two

groups and the landscapes in which the animalsmeleded.

RESULTS
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We obtained 794 samples, 696 of which were nonimstla individuals, 69
were melanistic animals and 29 had no informatiorc@at color (Table 1, Figure 2, and
Supplementary Table 1). In addition to our analyfssusing on melanism, this
database contributed to update the currently aedegiistribution of jaguars (based on
Sandersoret al. [2002]; Rabinowitz & Zeller [2010]), filling geogphic gaps where
this species had not been recorded previously kag thought to potentially occur
(Moratoet al, 2013).

The overall frequency of melanism was 9% acrossshecies’ range. Most of
the records of melanistic animals (66 in total) evdocated in South America.
Moreover, all regions that had previously been regabas potential sites of melanistic
jaguar occurrence in different biomes of Brazil evesorroborated by this study,
especially the Amazon and Cerrado areas (statesnafzonas, Para, Mato Grosso,
Goias and Minas Gerais; see Meyer [1994]) and Ggat(Serra da Capivara National
Park [Perez, 2008; Silveirat al, 2009]). Additionally, new records in our datadas
were obtained for areas where there were no previeports of melanistic animals
(Colombia, Peru, Ecuador) (Figure 2). In some caseslanism can reach high
frequencies in a single ecoregion, for exampleAlie Parana Atlantic Forest, Cerrado
and Caatinga ecoregions (Table 2).

When the presence of melanism across regions weessesl, we observed
marked differences in its frequency among distiacidscape conformations (biomes
and ecoregions, Tables 2 and 3). In particulargtivas a significant (P<0.05) excess of
melanistic animals in our sample of records from @aatinga biome in Brazil, and a
complete lack of melanism in the Pantanal (implyagignificantly [P<0.05] lower
frequency of this phenotype in this region).

Niche models generated here were considered satisfa AUC> 0.9): control
model (AUC training = 0.949, test = 0.941), melamiGAUC training = 0.978, test =
0.955), Pantanal (AUC training = 0.979, test = 6)98nd Llanos (AUC training =
0.989, test = 0.987). The control model providedoad fit to known present broad
distribution model for jaguars in the Americas (g 3A), indicating that it provides a
suitable baseline against which to compare the metamodel. The melanism model
(Figure 3B) showed some similarities with the cohimodel, but also some important
differences, especially the low suitable habitais dccurrence in the Pantanal and
Llanos ecoregions. There were also differences @matwn) in the two ecoregion-
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specific models (Pantanal and Llanos), which weeduo assess the impact of different
environmental variables on the presence (or abjefceelanism.

When we compared the four different niche modelguife 4), we observed
clear differences in the relative importance ofeatst three environmental predictors:
annual mean temperature, lowest weekly radiatioth suan temperature of coldest
week. These variables showed very distinct impactshe predictive power of the
melanism model when compared to the control (alhigas) or to the two biomes in
which melanism seems to be absent (see Figure 4).

DISCUSSION

Although jaguars are often documented in North @adtral Americas (Sunquist
& Sunquist, 2002), there were historically onlygrecords of melanistic individuals in
these regions. The only record of melanism fromtiNé&merica prior to this study was
a black female photographed in 2004, in the El feu®iver Valley, near Sinaloa,
Mexico (Dinets & Polechla Jr., 2007). In Central &mca, there are two records of
melanistic animals from Belize: Ek Balan and El &am Grande River (previously
reported as possible by Meyer [1994]), both nowficored. Remaining populations of
the species have been recently identified in thhem portion of its distribution, in the
southern United States (Grigioee al, 2007; McCain & Childs, 2008), but there has
been no record of melanism in these areas.

We generated in our study a model of the jaguatridution that may be
incorporated into additional assessments of itsggafor use in the design of
conservation strategies for jaguars, as it pres#istgict (and perhaps complementary)
features when compared to the previous models gwmtkby Ferraet al. (2012) and
Torreset al. (2012). Additionally, the location records fromraldatabase corroborate
the observation that the species has lost partsoistorical range, especially in the
southern portion of Brazil (reported by Mazzoli (8)) and in Florida, United States
(reported by Daggett & Henning [1974]).

The combination of statistical techniques assodiatiéh geographic information
systems data has been used for some time in predioiodels of ecology (Guisan &
Zimmermann, 2000) and especially in ecological aighodels in the context of
macroecological analysis (Carnaval & Moritz, 20&8ith et al, 2010; Loiselleet al,
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2010; Calabreset al, 2013). The models shown in Figure 3 were desigoegrovide
an analysis of the relative influence of environtaérmpredictors on the geographic
distribution of melanism in jaguars. The main difieces between the control model,
melanism model, and Pantanal and Llanos models wstdacted particularly to three
predictors: annual mean temperature, lowest weelddiation and minimum
temperature of coldest week (Figure 4). All of #h@sedictors are possibly related with
thermoregulation in natural habitats, suggestingt the presence (or frequency) of
melanism in jaguars may be regulated by climatitabdes. However, it is important to
highlight that the relative importance of predistassessed here is related only to their
influence on each Maxent niche model (percent impecthe composition of each
distribution map), i.e. the comparison was not graned on absolute values. In
addition, we note that it is possible that someeptimportant predictor (possibly
bearing a causal influence on the observed patteay) have been lost in the selection
of variables by Pearson's test, or that anothepitapt predictor was not measured or
contemplated in the initial analysis. Thereforediidnal analyses of these data will be
necessary to fully discern the underlying relatiops between the incorporated
variables and the resulting distributional pattern.

For a character to be recognized as adaptive, st fmei derived and involved in
the response to a selective agent (Futuyma, 2@0@)jn this context it is interesting to
determine if a polymorphism deviates from equililbmi expectations (Kreitman, 2000).
To elucidate biological issues related to melanismatural populations, and assess the
relevance of different adaptive phenotypes, it ¢écassary to consider the relative
importance of genetic drift and natural selection the dynamics of different
phenotypes in distinct landscapes (Lande, 1976;hdg&eet al, 2010). A selectively
neutral phenotype should show a random patterrawation among populations, while
non-random patterns suggest the occurrence of tegledif populations are
demographically connected). In the case of a stablgmorphism (such as melanism),
an important issue to be considered is the pherotfiypquency across different
landscapes (Novembre & DiRienzo, 2009) becaus®rmescases ecological variables
describing a species range can predict genetierpat{Mukherjeet al., 2010).

Previous studies have shown that jaguars possesdelvels of geographic
structure on a range-wide scale (Eizidt al, 2001). Phylogeographic analyses
indicated that there were no impassable histobeatiers to gene flow throughout the
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species’ range. Only a few historical barriers ispdrsal were inferred at this scale,
such as the Amazon River, whose influence was rstromger on the female-inherited
mitochondrial DNA than on nuclear markers (implysgme continuous male-mediated
gene flow). These results suggested that the spbaebehaved historically almost as a
panmictic population, which argues against the ipdgg that founder effects and/or
high genetic drift at a regional scale could handuced the observed non-random
patterns in the distribution of melanism. Also,rthés so far no evidence of historical
bottleneck events (Eizirikt al, 2001), which could have exacerbated geneti¢ dnil
thus lead to large-scale increases in the frequarficg neutral allele such as that
involved in melanism. In this context, it may betew that melanism is present with
high suitability on both sides of the Amazon Riveuggesting that it has not been
affected by the historical (albeit incomplete) nesion to gene flow inferred with
molecular markers. Given these considerations, areclude that the most probable
scenario is the jaguar melanism allele arose aaréicplar location and dispersed
throughout the species’ distribution, with its @gl frequency being influenced at least
partially by natural selection related to enviromta¢ parameters that vary across
different landscapes.

We thus believe that the geographic variation nkeskhere provides evidence
for the existence of natural selection in this egstand provides some hints as to its
nature. The most intriguing pattern observed herthé absence of melanistic jaguars
from the Pantanal (Brazil) and the Llanos (ColomM¥emezuela), both of which
comprise seasonally flooded savannas. It is retet@nmention that the Pantanal
ecoregion harbors one of most studied and mostestadiural populations of jaguars,
with high abundance of individuals (estimated a0 {aguars, according to Moragb
al. [2013]) and reasonably well preserved naturaithtg(Soisalo & Cavalcanti, 2006;
Cavalcanti & Gese, 2009). Even so, no current stohical records of melanism were
found in this landscape conformation (in a set @fs@mples). Although the sample for
the Llanos was not as extensive (29 records), dimeespattern was observed in that
ecoregion. Moreover, the niche modeling result®feai to very large differences in the
distribution suitability between the melanism model Pantanal and Llanos, when
compared to the control model for the same reg{figure 3). These results indicate
that some feature(s) present in these ecoregiathscéna lower suitability for the
occurrence of jaguar melanism, given the avail@vielence that they are genetically
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and demographically connected to adjacent areas (@errado, Atlantic Forest,
Amazon).

When rainforests were assessed, such as the Araadate Atlantic Forest, the
frequency of melanism was exactly the same asftheid for the species as a whole
(9.0%, table 3). At the same time, the speciesmiaiedistribution map and melanism
distribution map indicates a high habitat suitépiin bush and moist areas. As we
know, the Amazon region has a large size and hajulation density of jaguars and
can be considered a core habitat for the speciesi€iet al, 2013). In addition, the
Brazilian Atlantic Forest region, despite the redcpopulation decline (Paviolet al,
2008; Galettiet al, 2013) and the local loss of genetic diversityaiguars (Haagt al,
2010a), still has remaining populations. The presesf melanism in Brazilian forests
had already been documented by Culleretlal. (2006), and can reach high local
frequencies in some remnant areas, such as in treoMio Diabo State Park, Alto
Parana ecoregion (Séo Paulo state, Brazil). Anraatig fact to consider is that this
ecoregion is geographically very close to Pantawahs where melanism is totally
absent. Moreover, Valdez (2010) identified molec@adence of historical gene flow
between jaguars in the Alto Parana forests andethiomm the southern Pantanal
populations, indicating that the melanism allelewgt indeed have reached the Pantanal
over historical time, and reinforcing the hypotkesf natural selection against
melanism in the latter area.

Unlike the biomes mentioned above, in which théamiem frequency is null or
equal to the expected frequency, there were biadmegich the melanism frequency
was higher than expected. In desert and xeric &mdb (especially the Caatinga
ecoregion) and tropical grasslands and savannaediedly the Cerrado ecoregion),
melanism reached frequencies of 28.9% and 12.48peoéively. At first glance, these
results can be considered suggestive for positecson favoring melanism in these
areas. However, considering the reports from prevgiudies focusing on these biomes
(Silveira et al, 2009; Moratoet al, 2013) and our own database, we note that these
melanistic records are concentrated in protectedsarin which the landscape has not
been modified by human activities over the last y&ars, differently from the
surrounding unprotected matrix. Taking into accotim fast rates of landscape
modification in the past years, this result suggéisat the observed high frequency of
melanism in these protected areas could be a coeseq of genetic drift in these
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populations, which may be completely isolated frother fragments and possess a
small effective population size. Such a process dlesady been demonstrated for
Atlantic Forest jaguars using molecular markersa@dHzt al, 2010a), and may underlie
the high frequency of melanism observed in areab s1$ the Morro do Diabo State

Park mentioned above.

CONCLUSIONS

Given the current genetic evidence indicating tj@@uars have historically
comprised a broadly connected population acrossitge, it would be expected to find
a random distribution of melanism throughout thistrdbution if this variant was
selectively neutral. Our results indicate that tRisot the case. Although the observed
cases of increased frequency of melanism (e.ghénQaatinga ecoregion) may be
indeed derived from recent, drift-induced shifts fikquency in locally isolated
populations, such a scenario is unlikely in theecat the Pantanal and the Llanos.
Given the magnitude of these regions, their esgchgtopulation of jaguars, and the
evidence (at least for the Pantanal) of connegtivith adjacent biomes, we do not find
support for a drift-based explanation for the obedrpattern, and thus favor a scenario
implying an effect of natural selection. In the e€ad these regions, such a conclusion
would imply selection against melanism in these itagdy possibly related to
thermoregulation issues. Moreover, the suitabilibaps generated here showed
differences in the distribution of melanistic reg¢®rmrelative to the overall control, and
suggested that at least some of the underlyingeréifices could be related to
environmental parameters such as moisture, temperaprecipitation and solar
radiation. Overall, this study contributed to addrea question that has circulated
anecdotally for almost 200 years in the scientifierature but remained untested in
natural populations (Gloger, 1833; Poulton 1890ddzed 1895, Cott 1940), and
particularly in wild felids (Nelson & Goldman, 1938Imer, 1941; Robinson, 1976;
Dittrich 1979). In addition to providing the firggeographic distribution map for
melanism in jaguars, our results demonstrate ttsatdistributional pattern is non-
random, and support the hypothesis that naturatseh is operating on this phenotype,
opening up new avenues for investigating this polghism in this and other felid

species.
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TABLES

Table 1 — Sample distribution by continent and ¢gun

Country Total Non-melanistic Melanistic No color
South America
Argentina 16 16 0 0
Bolivia 22 18 1 3
Brazil 390 324 57 9
Colombia 121 118 2 1
Ecuador 13 10 1 2
French Guyana 15 15 0 0
Guyana 9 6 0 3
Paraguay 3 0 0
Peru 33 25 5 3
Suriname 2 1 0 1
Venezuela 11 8 0 3
SA Total 635 544 66 25
Central America
Belize 2 0
Costa Rica 6 0 1
Guatemala 88 88 0 0
Honduras 1 1 0 0
Nicaragua 4 4 0 0
Panama 5 5 0 0
CA Total 111 108 2 1
North America

United States 7 7 0 0
Mexico 41 37 1 3
NA Total 48 44 1 3
Total of samples 794 696 69 29
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Table 2 — Number of records of melanistic and natamistic jaguar individuals in

each of the sampled Neotropical biomes and ecarnsgigcoregions listed in red font

indicate the presence of melanistic individuals.

Total Ecoregions

Total Biomes

Biome Ecoregion S=Ni lanistic S=Ni 1
M=Melanistic M=Melanistic
Caatinga 27 (16S/ 11M)
Central Mexican matorral 1(18)
Chihuahuan desert 4 (4S)
Desert and Xeric Shrublands Guajira-Barranquilla xeric scrub 2(28) 38 (278 / 11M)
Meseta Central matorral 1(1S)
Sonoran desert 2(29)
Tamaulipan mezquital 1(1S)
Flooded Grasslands and Savannas Pantanal 79 (79S) 79 (79S)
Temperate Grasslands, Savannas and Shrubland Central forest-grasslands transition 1(1S) 1(1S)
Central American pine-oak forests 3(39)
Tropical and Subtropical Coniferous Forests Sierra Madre det S,ur pme-(?ak forests 229 14 (14S)
Trans-Mexican Volcanic Belt pine-oak forests 1(1S)
Sierra Madre Occidental pine-oak forests 8 (8S)
Apure-Villavicencio dry forests 8(8S)
Atlantic dry forests 2(29)
Chiquitano dry forests 19 (19S)
Tropical and Subtropical Dry Broadleaf Forest Sinaloan dry forests 9 (8S/1M) 44 (43S /1M)
Sinu Valley dry forests 1(1S)
Yucatan dry forests 3(39)
Sonoran-Sinaloan transition subtropical dry forest 2(28)
Beni savanna 1(1S)
. . Cerrado 88 (73S / 15M)
Tropical and Subtrols):lcra“lb(l}::‘sisslands, Savannas and Dry. Chaco 208) 121 (1068 / 15M)
Humid Chaco 1(1S)
Llanos 29 (29S)
Alto Parana Atlantic forests 92 (78S / 14M)
Bahia forests 7 (6S/1M)
Caqueta moist forests 9(99)
Cauca Valley montane forests 4 (4S)
Central American Atlantic moist forests 3(39)
Chocd-Darién moist forests 3(39)
Cordillera Oriental montane forests 3(39)
Eastern Cordillera real montane forests 1(18)
Guianan Highlands moist forests 5(5S)
Guianan moist forests 25 (23S /2M)
Guianan savanna 1(18)
Iquitos varzea 6 (6S)
Isthmian-Atlantic moist forests 7(7S)
Isthmian-Pacific moist forests 4(48)
Japura-Solimoes-Negro moist forests 6(5S/1M)
Madeira-Tapajos moist forests 9 (6S/3M)
Magdalena Valley montane forests 12 (129)
Magdalena-Uraba moist forests 19 (19S)
Marajo varzea 2(29)
Maranhdo Babagu forests 1(1S)
Mato Grosso seasonal forests 4 (4S)
Tropical and Subtropical Moist Broadleaf Forest Munte Ale}gre‘varzca L {13) 468 (426S / 42M)
Napo moist forests 17 (16S / IM)
Negro-Branco moist forests 15 (158)
Northwestern Andean montane forests 7 (6S/1M)
Petén-Veracruz moist forests 93 (91S /2M)
Purus varzea 8 (4S /4M)
Purus-Madeira moist forests 3(1S/2M)
Rio Negro campinarana 1(18)
Santa Marta montane forests 1(1S)
Serra do Mar coastal forests 14 (14S)
Solimdes-Japura moist forests 7 (55 /2M)
South American Pacific mangroves 1 (IM)
Southern Andean Yungas 1(1S)
Southwest Amazon moist forests 28 (23S / 5M)
Talamancan montane forests 1(1S)
Tocantins/Pindare moist forests 8 (8S)
Uatuma-Trombetas moist forests 14 (13S/ IM)
Ucayali moist forests 1(1S)
Veracruz moist forests 4 (4S)
Xingu-Tocantins-Araguaia moist forests 4 (2S/2M)
Yucatan moist forests 5(5S)
Jurua-Purus moist forests 1(1S)
Western Ecuador moist forests 4(4S)
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Table 3 — Chi-square association test of landseap@bles (biomes) with groups of

samples (non-melanistigs. melanistic). An adjusted residual <-2 or >2 intksa

statistical significance for alpha=0.05.

Groups
Biome Statistics Non-melanistic Melanistic Total
Count 27 11 38
Expected 34,6 34 38,0
% within landscape 9 28,99 100,09
Desert and Xeric Shrublands l:% within groupf 731”910/? ] 5: 9;{: s, 6%4
% of Total 3,5% 1,4% 5,0%
Adjusted Residual -4.4 4,4
Count 79 0 79
Expected 71,9 7,1 79,0
Flooded Grasslands and % within landscape 100,0% ,0% 100,0%
Savannas % within groups 11,4% ,0% 10,3%
% of Total 10,3% ,0% 10,3%
Adjusted Residual 3,0 -3,0
Count 1 0 1
Expected 9 ,1 1,0
Temperate Grasslands, % within landscape 100,0% ,0% 100,0%
Savannas and Shrublands % within groups ,1% ,0% ,1%
% of Total ,1% ,0% ,1%
Adjusted Residual .3 -3
Count 14 0 14
Expected 12,7 1,3 14,0
Tropical and Subtropical % within landscape 100,0% ,0% 100,0%
Coniferous Forests % within groups 2,0% ,0% 1,8%
% of Total 1,8% ,0% 1,8%
Adjusted Residual 1,2 -1,2
Count 43 1 44
Expected 40,0 4,0 44,0
Tropical and Subtropical Dry % within landscape 97,7% 2,3% 100,0%
Broadleaf Forest % within groups 6,2% 1,4% 5,8%
% of Total 5,6% ,1% 5,8%
Adjusted Residual 1,6 -1,6
Count 106 15 121
. . Expected 110,1 10,9 121,0
cropieal and ::al:;::l::(li % within landscape 87.6% 12,4% 100,0%
i % within groups 15,2% 21,7% 15,8%
Shrublands
% of Total 13,9% 2,0% 15,8%
Adjusted Residual -1,4 1,4
Count 426 42 468
Expected 4258 42,2 468,0
Tropical and Subtropical % within landscape 91,0% 9,0% 100,0%
Moist Broadleaf Forest % within groups 61,2% 60,9% 61,2%
% of Total 55,7% 5,5% 61,2%
Adjusted Residual ,1 -1
Count 696 69 765
Total % within landscape 91,0% 9,0% 100,0%
% within groups 100,0% 100,0% 100,0%
% of Total 91,0% 9,0% 100,0%

Chi-square =31.832, likelihood ratio = 34.993, Fisher’s exact test =30.051, standarized statistic -0.252. 765 valid cases.
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FIGURE LEGENDS

Figure 1 — Main coat color variants ih onca (A) Non-melanistic (‘wild-type’) and
(B) Melanistic. Photos: (A) Rony Garcia-Anleu (Wifd Conservation Society) and (B)
Leandro Silveira (Jaguar Conservation Fund).

Figure 2 — Distribution of records in each samieaime.

Figure 3 — Potential distribution map of jaguass} Distribution of the species (control

model) and (B) Distribution of melanism (melanisrodel).
Figure 4 — Relative importance (%) of the environtakpredictors used in the Maxent

models: Control model (yellow), Melanism (blackgranal-only (green) and Llanos-

only (blue).

FIGURES

Figure 1
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Figure 2
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Figure 3
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Figure 4
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CAPITULO 3:

ARTIGO CIENTIFICO

"GEOGRAPHIC DISTRIBUTION AND MACROECOLOGICAL ASSESS MENT
OF COLORATION PHENOTYPES IN A POLYMORPHIC NEOTROPIC AL
FELID, THE JAGUARUNDI ( Puma yagouaroundi)"
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ABSTRACT

The jaguarundiuma yagouaroundlis a small cat with a broad distribution
across the Americas, which presents two main ctidorgphenotypes (dark brown/gray
vs. red/reddish). Although these coat color vasdrave been known for decades, and
historically speculated to be associated with difié habitats, their exact geographic
distribution has never been mapped across the esjecange. Moreover, their
association to different habitats has never beetede statistically, so that their
ecological relevance with respect to varying envinental features remains unknown.
Based on 463 location records encompassing theedmstorical range of the species
obtained from camera-traps, captures and skins heldcientific collections, we
produced suitability models for both jaguarundi pdtgpes based on niche modeling
from environmental predictors, and compared theth wicontrol model for the species
as a whole. The frequency of dark jaguarundicds 80%, while reddish animals
representa. 20% of our overall sample set. However, there weaeked differences in
these frequencies across regions. Dark animals signéicantly associated with moist
and dense forests, while reddish forms were assaciaith dry areas such as deserts
and xeric landscapes. Accordingly, there were cldifferences in the geographic
distribution models of these coat colors phenotypéese results demonstrate that the
spatial distribution of these coloration featuresnon-random, and suggest that some
habitat characteristics likely influence the oceuge of these different forms. We
assessed the suitability models to investigate henggarticular environmental variables
could explain these different distributions. Altlgbuthere were detectable differences
between the dark and reddish models (affectingalpées such as moisture, temperature,

precipitation and radiation), we did not identifyckear-cut pattern that could easily
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demonstrate an effect of natural selection on strasuch as camouflage or
thermoregulation, suggesting that perhaps a moraplex interplay of different

ecological processes regulates this system ovéutewmzary time.

Keywords: melanism, polymorphism, natural selection, distitou models,

phenotypes frequency.
INTRODUCTION

A great diversity of morphological phenotypes viaoia is observed in
vertebrates. Unraveling the molecular basis angtadarole of phenotypic variants has
been a focus of attention in several areas of ¢eolary biology. The ecology of some
species can affect the frequency of its geneticamts (Mukherjeeet al, 2010), and
phenotypes in natural populations can presentapaiterns associated with particular
environments (Eizirik & O’Brien 2003; Novembre & Rienzo, 2009), possibly
implying behavioral or ecological relevance (Land®76; West-Eberhard, 1989;
Majerus, 1998; Caro, 2005). Analyses integratinigrination on coloration patterns
and environmental characteristics that influenceolaggcal processes (such as
camouflage and disruptive coloration, intra andenspecific communication and
physiology) have the potential to illuminate thelenionary processes involved in the
generation and maintenance of polymorphic phenstyje nature (Barsh, 1996;
Nachmaret al, 2003; Hoekstra, 2006).

Several biological factors such as thermoregulatagposematism, camouflage,
susceptibility or response to disease, sexual w@he@nd reproductive success are

classically associated with melanism (coat colokeiaing in relation to what would be
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considered the ‘normal’ or ‘wild’ phenotype) in fifent species (Majerus, 1998).
Putative associations between darkened coats ane ypes of environment have been
mentioned in early studies of animal colorationd arsed to propose the classical
hypothesis that melanistic animals are favored ettav areas covered by dense
vegetation (e.g. tropical forests) (Gloger, 1838ulBbn, 1890; Beddard, 1895; Coitt,
1940; Ulmer, 1941). Additionally, previous studipave suggested that open areas
might have a negative impact on dark individualsie do the effects of high
sunlight/radiation levels, as well as high meanpgeratures in some areas (Ortolani &
Caro, 1996; Majerus & Mundy, 2003).

The occurrence of melanism is common in the Felidaaving been so far
documented in 13 of the 38 species, with strondexnage for at least eight independent
origins in this family over evolutionary time (Sakderet al, 2012). The biological
effects and even the geographic distribution afifetelanistic variants are not clearly
known at this time, but recent analyses indicaéé thelanism in some cases can reach
very high frequencies in regional populations (e&kg@wanishiet al, 2010). Such
observations, along with the multiple origins oflamsm in the family and repeated
increases in frequency in different populationgpsut the hypothesis that melanism
can provide an adaptive advantage in certain emabgonditions (Caro, 2005; Eizirik
& O’Brien 2003; Eiziriket al.,, 2003; Allenet al, 2010).

The jaguarundiRuma yagouarounjlis a small Neotropical cat whose ecology
is still poorly known (Grassman & Tewes 2004; Maf¢ al, 2007). Its range extends
from the southern United States to Argentina (Sistgs Sunquist 2002; Almeidat
al., 2013; Caset al, 2013) and includes a wide variety of habitatsmf semiarid and
grassland areas to dense dry and wet forests {@liv&998; Sunquist & Sunquist

2002). The species is listed as ‘least concerntigy IUCN (Cascet al, 2013) and
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vulnerable in regional lists (Almeidat al, 2013). Habitat loss, fragmentation and
human persecution are the most important threatisetgpecies (Almeidat al, 2013;
Casoet al, 2013). It is considered to be a diurnal cat\(@fa, 1998; Maffeiet al.,
2007), with a generalist diet (Tofokt al, 2009) and occurring at low densities
(Oliveira et al, 2010). Its population size is poorly known glitypar regionally, but
there is some evidence indicating a trend for aadgaphic decline (Almeidat al,
2013).

The species is a unique felid in several respesisecially related with diurnal
and arboreal behaviors. It is the only felid whpséage in completely unmarked (i.e.
devoid of stripes or spots) throughout its life. iglaver, there is marked coloration
polymorphism in this species, with two main forntgtt can be easily recognized
(Figure 1). The ancestral phenotype in jaguaruisdise reddish form, and melanism is
caused by a semi-dominant mutation in Mh@&1R (Melanocortin 1-Receptdmgene that
induces the formation of the dark brown/gray phgpet(Eizirik et al, 2003). Although
these two main forms have been known for many yaadsanecdotally speculated to be
associated with different habitats (e.g. Sunquisshquist 2002, Grassman & Tewes,
2004, Grigioneet al,, 2007 and Maffeet al, 2007) their exact geographic distributions
have never been mapped, and such associationsdraaeed untested.

The goal of the present work was to conduct a guo¥ehe habitat suitability of
the main jaguarundi coloration phenotypes, ancesb their association with different
types of environments. We built a large-scale (eawide) spatial distribution models
for the two forms as well as for the species ashaley and tested two alternative
hypotheses: (1) melanism occurs randomly acrossemllironments (absence of
association between melanism and different lands)a@mnd (2) melanism presents a

non-random distribution, and a significant assammtwith particular biomes. Our
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results support the latter hypothesis, and openawp avenues for the investigation of

the evolutionary ecology of coloration diversitytire elusive and poorly known felid.
METHODS
Database construction

The database included location records from theeehtstorical range of the
jaguarundi, from Southern United States to Argentin various different biomes and
ecoregions. These occurrence points were fromdtftarent sources: (1) Individuals in
scientific collections that presented geographsoalrdinates and information about coat
color (or preferably, photographic documentatiqg); Captures and individuals found
dead in fieldworks, (3) Records from camera trapd @) Reports by researchers in
fieldwork or bibliographical sources already pubé&d. All records were converted into
degree coordinates using & S84datum.

Because the species presents some color variauats cannot be easily
categorized into reddish or dark (i.e. intermedietdors, or heterogeneous patterns
across different body regions), doubtful animalgevexcluded from the dataset. We
therefore did our analyses on a set of individwdisse colors could be confirmed and
reliably classified into reddish or dark. We uskd full dataset to generate a control
model for the distribution of the species as a whagainst which we compared
phenotype-specific models (see below). Since oumpfiag of records was
opportunistic and unbiased with respect to coloratphenotypes (i.e. different
phenotypes had the same capture probability), wenasd that the observed proportion

of each color in the overall dataset correspondeiiistactual species-wide frequency.
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Such overall frequencies were then used to genermpected values for use in

association tests performed for each biome/ecanegio

Selection of environmental variables

We mapped the occurrence of different phenotypesutfhout the species’
distribution by inserting location records into ArcGis 9.3 database (ESRI, 2010). We
used shapefiles of biomes and terrestrial ecoregi®fsonet al, 2001; Hoekstrat al.,
2010) as mask layers to extract and analyze infltoman the natural landscapes in
which these phenotypes occur. Such mapping exealim@ed an initial assessment of
potential relationships between jaguarundi coloratiphenotypes and landscape
conformations across the species’ range.

To generate our distribution models, we initiallgnsidered 37 explanatory
environmental variables and landscape data. We @8&eenvironmental variables
obtained from the Worldclim (http://www.worldclintg) and Climond
(http://www.climond.org) databases, such as: anmedn temperature (BioOl1), mean
diurnal temperature range (Bio02), isothermalityio(), temperature seasonality
(Bio04), max temperature of warmest week (Bio05)) temperature of coldest week
(Bio06), temperature annual range (Bio0O7), meanptrature of wettest quarter
(Bio08), mean temperature of driest quarter (BipOfigan temperature of warmest
quarter (Biol0), mean temperature of coldest quaiBeoll), annual precipitation
(Biol2), precipitation of wettest week (Biol3), piatation of driest week (Biol4),
precipitation seasonality (Biol5), precipitationveéttest quarter (Biol6), precipitation
of driest quarter (Biol7), precipitation of warmegiarter (Biol8), precipitation of

coldest quarter (Biol9), annual mean radiation ZB)p highest weekly radiation
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(Bio21), lowest weekly radiation (Bio22), radiati@easonality (Bio23), radiation of
wettest quarter (Bio24), radiation of driest qua(iio25), radiation of warmest quarter
(Bio26), radiation of coldest quarter (Bio27), amhmmean moisture index (Bio28),
highest weekly moisture index (Bio29), lowest wegekhoisture index (Bio30),

moisture index seasonality (Bio31), mean moistmaex of wettest quarter (Bio32),
mean moisture index of driest quarter (Bio33), meeisture index of warmest quarter
(Bio34), and mean moisture index of coldest quaBep35). Altitudes for the location

points were obtained from the SRTM database (hitpW2.jpl.nasa.gov/srtm) and
landscape information was obtained from the ESA bGlwer Project 2009

(http://due.esrin.esa.int/globcover). All variabgere analyzed using a fine (~1 km)
spatial resolution.

To avoid model overfitting induced by correlatiom@ng explanatory variables,
we performed Pearson's correlation coefficient (8sbetween each pair of variables
(Kumar & Stohlgran (2009); Raest al, 2009; Mukherjeeet al, 2010) using the
statistical software package SPSS 17.0. The ctioelavas assessed by extracting
variable information from 10,000 unique and randogenerated points sampled from
the known present geographic distribution layefagfuarundis (obtained from IUCN
and complemented by our records) using ArcGis W/8. selected 12 predictors that
were not highly correlated with each other, usm®.7 as the cut-off value, and
employed them as ecological indicators for nicheleliag (Wiens, 2011). The selected
variables were: annual mean temperature, temperatasonality, temperature annual
range, annual precipitation, precipitation of dri@sek, precipitation of wettest quarter,
precipitation of driest quarter, annual mean raoigtannual mean moisture index,

highest weekly moisture index, lowest weekly maistundex and altitude.
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Setting and running models

We modeled the spatial distribution of jaguarundisag the maximum entropy
algorithm implemented in the software package Maxehilips et al, 2006), a robust
statistical method for predictions of species thstions (Waltariet al., 2007; Philips &
Dudik, 2008; Elithet al, 2010; Merowet al, 2013). We ran and assessed three different
models: (1) total set of samples (control modeB) $ubset comprising only dark
animals (melanism model); (3) subset comprisingy aeddish animals. For each of
these sample sets, we used 70% of the includedspmntraining and 30% for testing
the models. The data were resampled using the tomotsoutine of 10 random
partitions with replacements (Pearson, 2007). éiisrwere configured in random seed,
convergence threshold of 1E-5 with 500 iteratioms 80,000 hidden background points
(Ferrazet al, 2012). Model performance was assessed by the @u€x Under Curve)
value for the Receiver Operating Characteristic qR@urve (Pearson, 2007; Torrets

al., 2012; Calabreset al., 2013).

RESULTS

We obtained 463 individuals: 94 reddish records 26@idark records and found
different phenotype frequencies among differentd$mape conformations (biomes and
ecoregions, Table 1). Considering all samples foamdatabase, 79.7% of the animals
were dark and 20.3% were reddish. Maxent modelg wensidered satisfactory (AUC
> 0.9): control model (AUC training = 0.961, test0:943; Figure 2A), dark or
melanistic animals (AUC training = 0.963, test 998, Figure 2B), and reddish animals

(AUC training = 0.960, test = 0.954, Figure 2C). rielover, our database updates the
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current IUCN distribution map of the species, ffiffigeographic gaps where jaguarundis
had not been recorded previously.

Dark jaguarundis occurred in all biomes in whicle $pecies was recorded,
whereas reddish individuals were totally absentnfftooded grasslands and savannas
(Table 1). Additionally, the observed frequencytlodse phenotypes was quite different
among biomes. Considering the proportion of distooat color patterns in our database
as an overall standard for the species as a wivaldound no significant departures in
tropical and temperate grasslands and savannas%7@ark, 23,5% red), nor in dry
forests (79,1% dark, 20,9% red). However, in méisests we found a significantly
higher frequency of dark jaguarundis (87,3% datk/% red; p<0.05), while in desert
and xeric areas there was a significantly highepertion of the reddish form (32,7%
dark, 67,3% red; p<0.05) (Table 2).

Our niche models provided additional corroborationour inference of the
geographic distribution of these different phenetyfFigure 3). The control model was
effective at predicting the overall jaguarundi dimition quite accurately, and the model
assessed for the dark animals was quite similarcdntrast, there were marked
differences in the model estimated for reddish ammsuch as the low habitat
suitability in most of the Amazon basin, in the Raxal and portions of the Cerrado
ecoregion, and the increased suitability in theti@ga ecoregion in northeastern Brazil.
When we assessed the relative importance of alligice variables used to generate the
different distribution models, we perceived som#edences (Figure 4) that may be
relevant to begin explaining the observed pattelmslear that the most influential
predictor in the control model was temperature aeagy. For the melanistic model,
annual temperature range and annual mean radizdidmigher impact, whereas for the

reddish model the highest and lowest weekly magsitndex were the key predictors.
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DISCUSSION

According to Pires (2012), there is no geograpjeicétic structure in jaguarundi
populations that might explain the pattern of coalor distribution described here.
Although there were limitations in sampling acrdiss Amazon forests, this previous
study identified a single genetic unit south of themazon river, with a seemingly
continuous distribution that includes northeast®razil and southern Brazil/Patagonia
(which are areas where the reddish forms appdae tbbundant). In addition, that study
supported the inference that there was historieakedlow in the recent past between
the major groups located south and north of the Zmaiver. These results go against
the hypothesis that population structure could hbkeee to the observed pattern of
phenotypes distribution. The most probable scenaren emergence of the melanism
allele at a particular location and its subsequexmansion throughout the jaguarundi
distribution, driven by natural selection, whileettancestral alleles coding for the
reddish phenotypes maintained some adaptive adyairiasome regions.

For a character to be recognized as adaptiveyst tme derived and involved in
the response of a selective agent (Futuyma, 200%93. therefore interesting to test
whether a single-locus polymorphism displays anlwianary dynamics that is
contrary to equilibrium expectations (Kreitman, @Q(Random geographic distribution
patterns across connected natural populations @sntirmal situation for a neutral
phenotype, while nonrandom patterns may indicateoitturrence of natural selection
affecting the trait. To assess the adaptive relexvarf a stable polymorphism such as
coat colors in wild cats, it is necessary to coasithe phenotype frequency among

different landscapes that are connected by histogene flow. In jaguarundis, it is
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relevant to point out that the derived coat coldark) is much more common and

widely distributed than the ancestral form (redgdRish jaguarundis are restricted to
only four geographic regions (southern Brazil totagania, northeastern Brazil,

northern Peru to Colombia and Yucatan peninsulsotghern United States), which is

corroborated by the niche model, rejecting the hypothesis that the distribution of

phenotypes is random and unrelated to biogeogragiistraints (hypothesis cited by
Eizirik & O’Brien [2003] and Eiziriket al, [2003]). This pattern leads us to conclude
that coat color in jaguarundis is affected by ratgelection related to environmental
features that vary among biomes.

Ecological niche models can combine statisticahmégques with geographic
information systems in predictive ecology and emlgcin macroecological analysis
(Elith et al, 2010; Calabreset al, 2013). The models shown in Figure 2 A-C were
designed to provide an analysis of the relativéuerfce of all predictor variables, to
explain the geographic distribution of distinct pbg/pes. The main differences
between the generated models were related withahmmean temperature, annual mean
radiation and moisture index (Figure 4). All of $ke predictors exert different
influences on distinct landscape conformations, #@ndg difficult to draw precise
interpretations from this pattern alone. Althoubk influence of these variables may be
direct (e.g. solar radiation being related to themegulation aspects), it is also plausible
to conclude that they may affect landscape feattiras are themselves the selective
agents on jaguarundis (e.g. related to camoufldfjeaey). Reddish jaguarundis are
clearly more common in open habitats (and adjadergsted areas), while the
frequency of dark animals is higher in close faesthis type of association is
reminiscent of the hypotheses put forth in the tasi centuries by Gloger (1833),

Poulton (1890) and Cott (1940). The models genérateour study were found to be

64



307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328
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330

331

robust compared with our initial data set and thesently known distribution of the
species. However, it is important to highlight thhe niche models are based on
predictors and their relative importance to geredistribution maps. It is therefore
important to be cautious and not discard the poggithat some relevant predictor may
have been lost in the pre-selection of variablesetbaon the correlation test, or that
additional variables that are perhaps more importeere not even included in the
initial set employed in our analysis. Additionatassments will be required to test these
possibilities.

Location records from our database and our nichdets corroborate previous
hypotheses postulating that melanism in jaguarumsli@ssociated with landscape
conformations and therefore reject the null hypsithehat the distribution is random
across all biomes. Our analyses suggest that gwriaton with different biomes is
related to the effect of environmental variableshsas temperature, radiation and
moisture. Although the species is present in mhean t60 ecoregions, reddish forms
were recorded in less than half of these areas.e®@r, our results clarified the
previously undocumented spatial distribution of tcoalor variants in this species,
opening up the possibility of investigating thedaative significance. Further studies
about melanism are necessary to better understasccdat color variant in natural
populations of jaguarundis, especially testing eantking thermoregulation along with
camouflage effectiveness. This species remainsypdarown, and appears to be
common due to frequent sightings and the speculdhiat it can be tolerant to semi-
altered and fragmented areas (Almeetaal, 2013). However, additional studies are
necessary to understand more completely its ecplogynography, genetics and
conservation status. We hope that this study wile to foster increased interest in this

remarkable species, and also stimulate researchsifag on other polymorphic
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phenotypes, contributing to better understand tlaeiaptive relevance in different

ecological contexts.
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SUPPLEMENTARY MATERIAL
Supplementary table 1 - Location recordsPama yagouaroundpdf).

*Apéndice 2

TABLE LEGENDS

Table 1 — Distribution of records of dark and retidjaguarundis in different biomes
and ecoregions. Ecoregions listed in red font imgicthe presence of reddish

individuals.
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Table 2 — Association test of landscape variabbesn{es) with groups of samples
(red/dark). Adjusted residuals <-2 or >2 indicakgnsicant departure from the null

hypothesis of no association, for alpha=0.05.

FIGURE LEGENDS

Figure 1 — Main coat colors &f. yagouaroundi(A) Reddish; and (B) Dark brown/gray

(melanistic). Photos: T.G. de Oliveira.

Figure 2 — Maps depicting the location of jaguaruedords used in this study, overlaid
onto the distribution of Neotropical biomes. (A) lRandividuals; (B) Red/reddish

individuals.

Figure 3 — Potential distribution map for jaguansngA) Distribution of the species as
whole (control model; n=463); (B) Distribution ofak animals (n=369) and (C)

Distribution of reddish animals (n=94).

Figure 4 — Relative importance (%) of each predistariable used in the models:

species-wide (control model): yellow; dark-onlyagr reddish-only: red.
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TABLE 1

Biome Ecoregion (D =Dark / R = Red) Total Biome
Caatinga 38 (8D /30R)
Chihuahuan desert 1 (1R)
Chihuahuan-Tehuacén Deserts 1(1D)
Deserts and Xeric Shrublands Guajira-Barranquilla xeric scrub 4 (4D)

49 (16D / 33R)

La Costa xeric shrublands 1(1D)
Paraguana xeric scrub 1(1D)
Tamaulipan matorral 1 (IR)
Tamaulipan mezquital 2 (1ID/1R)
Flooded Grasslands and Savannas Pantanal 9 (9D) 9 (9D)
Dry Chaco 2(2D)
Temperate Grasslands, Savannas and Shrublands F,‘spmal L(IR) 7(5D/2R)
Humid Pampas 1 (IR)
Low Monte 3(3D)
Apure-Villavicencio dry forests 6 (3D/3R)
Atlantic Dry Forests 12 (11D /1IR)
Central American dry forests 3(3D)
Chiapas Depression dry forests 1 (IR)
Chiquitano Dry Forests 1(1D)
Tropical and Subtropical Dry Broadleaf Forests Ecuadorian dry forests 1(1D) 43 (34D / 9R)
Magdalena Valley dry forests 1(1D)
Mesoamerican Pine-Oak Forests 4 (4D)
Sinaloan dry forests 1 (IR)
Southern Mexican Dry Forests 10 (10D)
Southern Pacific dry forests 2(2R)
Yucatin dry forests 1 (IR)
Beni savanna 2(2D)
Cerrado 37 (33D /4R)
Dry Chaco 12 (7D / 5R)
> , 2 . Guianan savanna 1 (1D) ;
Tropical and Subtropical Grasslands, Savannas and Shrublands Humid Chaco 2(2p) 87 (71D / 16R)
Llanos 1(1D)
Uruguayan savanna 22 (17D / 5R)
Western Gulf coastal grasslands 10 (8D / 2R)
Alto Parana Atlantic forests 84 (72D / 12R)
Amazon River and Flooded Forests 7 (7D)

Tropical and Subtropical Moist Broadleaf Forests

Atlantic Forests
Araucaria moist forests
Central American Atlantic moist forests
Central Andean Yungas
Choco-Darién Moist Forests
Costa Rican seasonal moist forests
Guianan Moist Forests
Isthmian-Atlantic moist forests
Isthmian-Pacific moist forests
Madeira-Tapajos moist forests
Magdalena-Uraba moist forests
Maranhdo Babagu forests
Mato Grosso seasonal forests
Petén-Veracruz moist forests
Napo Moist Forests
Northeastern Brazil restingas
Northern Andean Montane Forests
Serra do Mar coastal forests
Southwest Amazon moist forests
Southwestern Amazonian Moist Forests
Tapajos-Xingu moist forests
Tocantins/Pindare moist forests
Uatuma-Trombetas moist forests
Veracruz moist forests
Xingu-Tocantins-Araguaia moist forests
Yucatén moist forests

16 (11D / 5R)
33 (26D /7R)
1(1D)
11(11D)
4(4D)
1(1D)

12 (12D)
2(2D)
2(2D)
1(1D)
2(2D)
1(1D)
9(7D/2R)
8 (6D /2R)
9(8D/IR)
1 (IR)

9 (9D)

21 21D)
3(3D)
4(4D)
3(3D)
6(3D/3R)
3(3D)

13 (12D / IR)
1(1D)
1(1D)

268 (234D / 34R)
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TABLE 2

Groups

Biome Statistics Dark Red Total
Count 16 33 49
Expected 39,1 9,9 49,0
] % within landscape 32,7% 67,3% 100,0%
Desert and Xeric Shrublands % within groups 43% 35.1% 10,6%
% of Total 3,5% 7,1% 10,6%
Adjusted Residual -8,7 8,7
Count 9 0 9
Expected 7,2 1,8 9,0
Flooded Grasslands and % within landscape 100,0% ,0% 100,0%
Savannas % within groups 2,4% ,0% 1,9%
% of Total 1,9% ,0% 1,9%
Adjusted Residual -1,5 1,5
Count 5 2 7
Expected 5,6 1,4 7,0
Temperate Grasslands, % within landscape 71,4% 28,6% 100,0%
Savannas and Shrublands % within groups 1,4% 2,1% 1,5%
% of Total 1,1% ,4% 1,5%
Adjusted Residual -,5 ,5
Count 34 9 43
Expected 343 8,7 43,0
Tropical and Subtropical Dry % within landscape 79,1% 20,9% 100,0%
Broadleaf Forest % within groups 9,2% 9,6% 9,3%
% of Total 7.3% 1,9% 9,3%
Adjusted Residual -1 ,1
Count 71 16 87
) . Expected 69,3 17,7 87,0
g:::’s'l;ﬂdz“‘éfv“;:zz:‘::; % within landscape 81,6% 18,4%  100,0%
Shr:lblands % within groups 19,2% 17,0% 18,8%
% of Total 15,3% 3,5% 18,8%
Adjusted Residual 5 -5
Count 234 34 268
Expected 213,6 54,4 268.0
Tropical and Subtropical % within landscape 87,3% 12,7% 100,0%
Moist Broadleaf Forest % within groups 63,4% 36,2% 57,9%
% of Total 50,5% 7,3% 57,9%
Adjusted Residual 4.8 -4.8
Count 369 94 463
Total o o o
% of Total 79.7% 20,3% 100,0%

Chi-square = 79.425 ; with 463 valid cases.
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FIGURE 2
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FIGURE 3
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FIGURE 4
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CAPITULO 4:

ARTIGO CIENTIFICO

"MAPPING BLACK PANTHERS: MACROECOLOGICAL MODELING O F

MELANISM IN LEOPARDS ( Panthera pardus)"

A ser submetido para a revista 'Proceedings of thRoyal Society: Biological Sciences'
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ABSTRACT

The precise geographic distribution and habitabestion of most mammalian
polymorphic phenotypes are still poorly known, whitampers an in-depth assessment
of their adaptive relevance. Even in the case atlblpanthers, an iconic melanistic
variant of the leopardP@nthera pardusknown for centuries and popularly speculated
to be adaptive in forested habitats, no map exdstscribing its exact geographic
distribution and its occurrence in different larglse conformations. In this study, we
used a large database of location records from @ireps, captures and museum
specimens sampled across the species’ range taqaaa new potential distribution
map for leopards, as well as to describe the oenag of melanism in this felid. We
estimated distributions for melanistic and non-mistac leopards based on niche
modeling and environmental predictors. The freqyesfcmelanism in leopards a.
10%, with most of the melanistic records origingtinom moist forests. This result
suggested a relationship between habitat type laagitesence of melanistic leopards,
which was supported by the suitability model. Oataddemonstrate that melanism is
not randomly distributed in leopards (which would bxpected for interconnected
populations if this was a neutral polymorphism)t bather that different landscapes
have significantly different frequencies of darkraals. The habitat suitability models
allowed us to assess the effect of different emwirental variables on the distribution of
leopards in general, as well as on melanistic iddials. Using the global model (all
leopards) as a control, we observed differencegbenmelanism model with respect to
the relative effects of moisture, temperature, ipr&tion and radiation, suggesting that
these variables might play a role in the dynamitghe polymorphism in natural
habitats. Overall, our results indicate that medanin leopards is affected by natural
selection, possibly related to efficacy of therngoudation and/or camouflage in
different landscape conformations. These findindgerdfore support classical
hypotheses on adaptive coloration in animals (€lgger’s rule), and open up new

avenues for in-depth ecological and evolutionaiygses of melanism in felids.

Keywords: polymorphism, landscape, moist forests, naturaéctien, distribution

models.
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INTRODUCTION

Ecologically relevant features such as morpholagmouflage and disruptive
coloration, intra- and interspecific communicatias,well as physiology, are controlled
by evolutionary processes such as genetic drift maiiral selection. Among such
features, animal coloration has often been propdsegdossess adaptive relevance,
performing various roles in behavioral and ecolabiprocesses [1-3]. Interestingly,
although considerable color variation is observed vertebrates, its adaptive
significance and molecular basis remain largelynamin.

In this context, it is relevant to note that thelegy of some species can drive
genetic diversity [4], and phenotypes in naturgbydations can present spatial patterns
of variation associated with adaptation to someirenments, regulated by natural
selection [5-6]. By connecting coloration diverdityenvironmental informations which
may have a direct or indirect influence on the &elapsignificance of coat color
variants [7], it is possible to investigate evadutary processes involved in the
generation and maintenance of phenotypes in ng8jreDespite the interest in the
subject, relatively few studies have addressed dhsociation between different
environments and the distribution of phenotype8][7-

Melanism is characterized by a darkening of them&l coloration in relation to
what would be considered the ‘normal’ or ‘wild-tygegmentation. Several biological
factors such as thermoregulation, camouflage, apatgem, susceptibility or response
to disease, sexual selection and reproductive sadeave been classically associated
with melanism in various groups of organisms [Zjefie are classical hypotheses that
postulate an adaptive role for melanism in differepecies (e.g. [3 and 9-10]).
However, these classical ideas have rarely beenaugly tested [2]. References dating
back to the 19 century cite the hypothesis of an association betwmelanistic
individuals and wetter areas with dense vegetaeg. tropical forests) [9-13]. In
addition, previous studies have also mentionegdssibility that selection against dark
individuals might operate in open areas where galdiation and mean temperatures are
high [2, 10, 14].

The leopard is the largest spotted cat in Africd Asia [15] and an important
extant representative of gend®anthera [16-17]. Its historical distribution is the
broadest among all felids (from the Russian fat ga#frica), encompassing a diverse
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array of habitats, from deserts to rainforests, fath the humid tropics to temperate
zones [15]. The species is listed as near-thredtegethe IUCN, due to habitat loss,
fragmentation and human persecution, with unknoapufation status in some areas.
In addition, some remaining populations may beaaiity endangered, isolated and with
small population sizes [18].

The occurrence of melanism is common in the Felidaging been documented
in 13 of the 38 species of the group, and havimgearindependently at least eight times
in the family [19-20]. Although variant pigmentatiqohenotypes in vertebrates are
caused by several genes [21-22], in the case phates Panthera pardus(Figure 1) it
has been shown that melanism is induced by a rigegssnherited mutation in the
ASIP (Agouti Signaling Proteingene, which leads to a nonsense mutation predicte
completely ablaté&SIPfunction and thus induce black pigmentation [20].

Recent analyses have indicated that melanism eah reery high frequencies in
some leopard populations (e.g. southeast Asia teghday [23]). In addition, there have
been confirmed reports of melanistic leopards ohdr{15, 24-25], Abyssinia [26] and
Ethiopian Highlands [15], Java and Malaysia [27;28berdare Mount Kenya [15],
Highlands of Nepal [30], as well as a doubtful acence in South Africa (cited in [15]
and by [31]). These observations are restrictedaime areas, and may support the
hypothesis that melanism can provide an adaptiweardgdge in certain ecological
conditions in wild cats [3, 5, 19, 32]. At leastufoof the nine currently recognized
leopard subspecies (based on [33]) are already driethe literature as having
confirmed records of melanistic animal: p. pardusP. p. fuscaP. p. delacouriand
P. p. melasHowever, the exact geographic range of this etilon phenotype has never
been mapped in leopards in general, or in anysafubspecies.

We therefore set out to investigate the distributsd melanism in leopards, and
conduct a systematic test of its association witfer@nt landscape conformations. In
addition, we aimed to generate and assess spatiabdtion models constructed for the
species as a whole, as well as melanistic indivgdira particular. Although some
distribution models have been generated for le@arda small geographic scale [34-
36], no study had yet produced a model for itsremainge. We therefore generated such
a large-scale model, and used it as a controlvesiiigate the geographic distribution
and underlying ecological associations of melanisnthis felid. We considered two

alternative hypotheses: (1) melanism is preserdutittout the species distribution,
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occurring randomly in all environments (i.e. ladkagsociation between melanism and
different landscape conformations); and (2) melanis distributed non-randomly, and

its presence is associated with particular hab#tatsenvironmental parameters.

METHODS

Species data

We generated a database of location records sgatimenentire historical range
of the leopard, from the Russian far east to Afrexad representing a very broad suite
of biomes and ecoregions (montane, mediterraneampdrate, mixed, moist and dry
forests, grasslands, savannas, tundra, woodlahdgylands and deserts). These records
were obtained from four different sources: (1) smens held in scientific collections
that possessed precise information on their gebgrapigin, as well as coat color data
(preferably individuals whose color could be dihgetscertained and photographed); (2)
individuals found dead or captured during fieldds#s; (3) camera-trap data; and (4)
reports by researchers doing fieldwork or publishiédiographical sources.

Location records of individuals confirmed to belaméstic or non-melanistic
were used in the statistical analyses based ofréfjgency of these phenotypes. In the
global model of species distribution, we also ideld four points in which the presence
of melanism was reported by not fully confirmedf¢reed to here as doubtful records).
As there was no type of bias in our records wittpeet to coloration phenotype (i.e.
sampling was random with regard to coat color), agsumed that the frequency in
which melanism appears in the total data set reptesthe overall frequency in the
species, which provided a null hypothesis agairtsthvwe tested potential deviations

in different regions.

Environmental predictors

The occurrence of different phenotypes throughdw keopard range was
mapped by inserting location records of non-metanisnelanistic and unconfirmed
melanistic individuals into an ArcGis 9.3 [37] daése. All the samples were converted
into degree coordinates incorporating WW&S84system reference. Additionally, we
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used biome and terrestrial ecoregion shapefile$ #8mask layers to extract and
analyze information about natural landscapes irclvthe phenotypes are located.

To generate the potential distribution models (glond melanism-only), we
initially employed 37 explanatory environmental ightes and landscape data. We used
35 environmental variables obtained from the Wadmadhttp://www.worldclim.org)
and Climond (http://www.climond.org) databases: uminmean temperature (Bio0O1),
mean diurnal temperature range (Bio02), isothetsn@io03), temperature seasonality
(Bio04), max temperature of warmest week (Bio05)yy temperature of coldest week
(Bio06), temperature annual range (Bio0O7), meanptrature of wettest quarter
(Bio08), mean temperature of driest quarter (BipGBan temperature of warmest
quarter (Biol0), mean temperature of coldest quaiBeoll), annual precipitation
(Bio12), precipitation of wettest week (Biol3), pipgtation of driest week (Biol4),
precipitation seasonality (Biol5), precipitationveéttest quarter (Biol6), precipitation
of driest quarter (Biol7), precipitation of warmegiarter (Biol8), precipitation of
coldest quarter (Biol9), annual mean radiation 2B)o highest weekly radiation
(Bio21), lowest weekly radiation (Bio22), radiati@@asonality (Bio23), radiation of
wettest quarter (Bio24), radiation of driest quaf®i025), radiation of warmest quarter
(Bio26), radiation of coldest quarter (Bio27), aahunean moisture index (Bio28),
highest weekly moisture index (Bio29), lowest wgakloisture index (Bio30), moisture
index seasonality (Bio31), mean moisture index dfttest quarter (Bio32), mean
moisture index of driest quarter (Bio33), mean nwes index of warmest quarter
(Bio34) and, mean moisture index of coldest qugB&r35). We also incorporated data
on altitude (obtained from the SRTM (http://www2.asa.gov/srtm)) and landscape
features (obtained from the ESA GlobCover Project 00
(http://due.esrin.esa.int/globcover)). All variablevere used at a fine (~1 km) spatial
resolution.

To avoid problems of model overfitting caused byrrelation among
explanatory variables, we ran Pearson's correlato@ificient testr() for each pair of
variables [4, 39-40], using the SPSS 17.0 stasisteoftware. We assessed this
correlation by extracting variable information frod0,000 unique and randomly
generated points inserted in the currently knowwoggaphic distribution layer of
leopards (obtained from IUCN and complemented byawn records) using ArcGis
9.3. We selected 12 predictors that were not higllyelated with each other, using
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r=0.7 as the cut-off value. These variables werauahmean temperature, maximum
temperature of the warmest week, minimum tempezatdirthe coldest week, annual
precipitation, precipitation of the wettest weeke@pitation seasonality, annual mean
radiation, radiation seasonality, highest weeklystuve index, mean moisture index of
the wettest quarter, mean moisture index of thestirguarter, and altitude. The
landscape layer was excluded because it contamiedniation on the present land
cover, instead of historical data. We used theseel@cted predictors assuming that
they were adequate and sufficient ecological indisafor niche and biogeographic

modeling [41].

Modeling procedures

We modelled the overall distribution of leopardsl dhe spatial distribution of
melanism using the maximum entropy algorithm impated in the Maxent software
[42-46]. Three different models were generated amalyzed: (1) total set of samples
(control model), (2) only the melanistic animalse{emism model), (3) only the samples
from Southeast Asia (a region previously reportedhdarbor high melanism frequency
by [23]). We used these different sample sets @dtion records, with 70% of points for
training and 30% for testing the models. The dagewsampled using the bootstrap
routine of 10 random partitions with replacement][4All runs were configured in
random seed, convergence threshold of 1E-5 with i@tions and 10,000 hidden
background points [48], converting the results ibiwary models for all analyses. The
model performance was assessed by the AUC (AreaeiU@drve) value for the
Receiver Operating Characteristic (ROC) curve dredinomial probability [47, 49-
50], to obtain distribution maps and a descriptidrenvironmental parameters which

most influence the spatial distribution of melanisnteopards.

RESULTS

We obtained 623 samples, comprising 552 non-meilaniadividuals, 67
confirmed melanistic individuals, and four uncomfed melanistic individuals (reports
with no associated photographs). A map depictireg sample database is shown in
figure 2 and described in the supplementary taBler database provided a broad
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coverage of the known leopard distribution, as \aslian update of the species’ current
range, by filling in geographic gaps in which leajgahad not been officially recorded
previously but were expected to occur (IUCN 201taya

Melanism presented a global frequency of 10.8%sactioe species’ range, with
regional frequencies varying among different lamagec conformations (biomes and
ecoregions; Table 1). The confirmed presence oamgic leopards was recorded only
in five of the nine currently valid subspecies (kg 3): Africa P. p. parduy Central
India, Nepal and BhutarP( P. fusc® Sri Lanka P. p. kotiyd, Southeast AsiaP( p.
delacour) and JavaK. p. melak All of these regions contained new records feaa
in which melanism had been previously described,wai as representation of
additional areas. Melanism was absent in the lebsabspecies occurring in the
Russian Far EasP( p. orientalig, Central ChinaK. p. japonensjs Arabian Peninsula
(P. p. nim) and Middle EastK. p. saxicolo). Additionally, we obtained three doubtful
melanism records from Africa and one from Iran. Séhéour points were removed from
the melanism model, conservatively assuming theratesof melanism in these areas. It
is noteworthy that three of these four records wecated in areas in which the niche
model (see below) indicated low probability of nme$an occurrence, whereas the
fourth record (located in the Ethiopian Highlandsl match an area with high
probability of melanism occurrence.

Although leopards were found in more than 100 egiores, melanism was most
common in tropical and subtropical moist fores® ¢b 67 records, or 88%), especially
in the Indian Ghats (India, n=8), Javan forestsddhesia, n=7), Kayah-
Karen/Tenasserim forests (Southeast Asia, n=16)P&mihsular Malaysian rain forests
Southeast Asia, n=19). All of these records werssistent with high suitability of
occurrence in our Maxent model for melanistic ledpgFigure 4). Differences among
biomes were significant, especially in tropical aubtropical moist broadleaf forests,
where 30% of the animals were black, which is alnio®e times more than expected if
melanism were an evenly distributed neutral polyph@m (Table 2). In contrast, the
frequency of melanism was significantly lower thaxpected in deserts/xeric
shrublands, temperate broadleaf and mixed foresswell as tropical/subtropical
grasslands, savannas and shrublands (see Table 2).

Maxent niche models were considered satisfactakyq > 0.9): control model
(AUC training = 0.926, test = 0.924), melanism (Altt@ining = 0.976, test = 0.963),
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and Southeast Asia (AUC training = 0.993, test 8€9R). Control and melanism
predicted distributions generated through niche efsdre presented in Figure 3A-B.
This assessment allowed a comparison between t@lbvange of leopards and the
presence of melanistic animals, showing regionaicement for this variant in some
areas, as well as its absence in many others. Wieeanalyzed the environmental
variables that were most influential on the threedeis (Figure 5), we observed that
predictors related to precipitation and radiatiended to have the largest effects. We
also observed differential effects of some preds;tsuch as the precipitation of the

wettest week being much more influential on theamisim model than on the other two.

DISCUSSION

The database built for this study provided improeata on the knowledge about
the current geographic distribution of leopardpeeglly in areas that were previously
dubious regarding its presence (Figure 3). We tisisdimproved map of the species’
geographic range to analyze the distribution patbéblack panthers.

Our data revealed that the distribution of melamigopards is non-random
across the species’ range. Moist forests (espgdialSoutheast Asia) presented very
high frequencies of melanistic leopards (e.g. 3 bfindividuals [55%] in Southeast
Asia), and more than 80% of the black animals in database, a five-fold increase
relative to the expected number based on the dweratage. Furthermore, we found no
confirmed melanistic leopards in the Middle Easta#ian Peninsula, Central China and
Russian Far East (Figure 2), nor any mention inlitieeature as to the presence of
melanism in these regions, indicating that thisardaris really absent from these areas.
Overall, there was a significant reduction in thegtiency of melanism in some biomes
that consist of open habitats or temperate forgste Table 2). There thus is a clear
pattern in which melanism tends to increase initalfsubtropical moist forests, and
decrease in open/dry or temperate habitats. Sudalesalt supports the classical
hypothesis postulating an adaptive role for mefars, 10-13 and 19], which would be
favored in tropical and humid environments.

An alternative explanation is that variation in theelanism frequency could
have been driven by demographic processes, inguoapulation structure and drift-
induced differentiation. According to [33], somgrsficant geographic structure can be
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identified in leopards, indicating the existencer@stricted historical gene flow among
some portions of the range. This division formed tiasis for currently recognized
leopard subspecies, although in that study thecasithoted that in some areas, such as
African continent, Arabian Peninsula, Sri Lanka dada, the sampling was too sparse
to identify clear-cut phylogeographic relationshigsevertheless, the presence of
demographic distinctiveness among at least the neic@gnized species argues that such
differentiation must be taken into account when parimg the frequency of melanism
among regions. Although the possibility that denapdwy has influenced the present-
day frequency of melanism in leopards cannot beptei@ly excluded, it is unlikely
that it could explain most of the observed pattesitece each of the subspecies’ ranges
tends to contain a variety of landscape conformatidherefore, demographic effects
caused by historical differentiation among subsggewrould tend to obscure, rather than
generate, the observed pattern of association ketwelanism and forested habitats.

Therefore, we consider that the most probable hgstoscenario for melanism
in leopards is the emergence of the causativeealiéla particular location and its
dispersal throughout much of the species’ distrdmyt suffering selection under the
influence of varying environmental conditions ififelient landscapes, as well as genetic
drift in some situations (e.g. founding of new plagpons during range expansion
events). Since melanism in leopards is a recedsare[19], it is plausible that its
causative allele can disperse long distances ox@utigonary time even across habitats
where it could be selected against (e.g. desedsgaasslands). This is because the
allele can remain "hidden" in heterozygosity fornpajenerations when it is at low
frequency, while at the same it could be lost imeareas due to an effect of genetic
drift [51]. Another possibility is that melanismaae in leopards more than once, e.g.
hypothesizing a distinct mutation emerging in Adricsince the knowASIP mutation
was reported only based on Asian samples [20]. Sugypothesis can be directly tested
with molecular approaches targeting the implicatgon of theASIPgene.

When the distribution of melanism in leopards isarexied more closely,
Southeast Asia emerges as a particularly integestagion. Our data support the
findings reported by [23], showing that melanisnaisiost fixed in areas south of the
Isthmus of Kra (Thailand/Malaysia). We obtainedyotwo records of non-melanistic
animals south of the Isthmus, while in more notthareas both phenotypes appear at
similar frequencies. This intriguing pattern maywdédeen caused by some degree of
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demographic isolation across the Isthmus, whictoissistent with the hypothesis that
in the past (during the Last Glacial Maximum peribdtween 20000-25000 years ago,
[52]) it operated as an effective ecological barmestricting gene flow for several
organisms. Differentiated evolutionary groups oimhbsides of the Isthmus have been
found in different groups of organisms, such asslg53], beetles [54], crustaceans
[55] and even tigers [56]. The fact that present-ld@dscapes appear to be similar on
both sides of the Isthmus argue for a demograpatiber than selective explanation of
the high frequency of melanism in the southerniportHowever, our analyses of
environmental predictors that influence the disttikin of leopards in Southeast Asia
alone revealed some patterns that were distinot thee melanism model (see Figure 5).
Although there were some concordant patterns betviee melanism and Southeast
Asian models (e.g. large influence of solar radmtparameters), there were also
differences, indicating that additional analysesuiing specifically in this region may
help clarify the underlying causes of the obsempaitern.

Ecological niche models can combine statisticehméques with geographic
information systems data in predictive ecology awupecially in macroecological
analysis [45, 50, 57-59] and can be an importami to assess the geographic
distribution of wild felids because they providdiesites of presence/absence [48-49].
The model shown in Figure 4 was designed to proadeanalysis of the relative
influence of all predictors, as well as to expldéhe differences in the geographic
distribution of the species, melanism and in Scaghé\sia where melanism is most
frequent. The main differences between the contnoldel, melanism model and
southeast Asia models pertained to predictors e@lab precipitation, radiation and
moisture (Figure 5), all of which are associatethwain/moist forests. It is therefore
quite possible that the environmental variables$ éin@ most related to the occurrence of
melanism are in fact only tracking the presenceoist forests, which may in itself be
the driving agent selecting for this phenotype.

Given the observed support for an increased frequeh melanism in moist
forests areas, it is interesting to discuss itemidl causes in the light of classical
hypotheses suggesting a selective advantage retatedmouflage/ambush [9] or to
thermoregulation [60]. It is also noteworthy thhistresult is different from what we
observed in jaguars (a species that is closelyteelao leopards, with a similar

melanistic variant and somewhat similar ecologicafiuirements), in which the

91



360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385

presence of melanism does not seem to be sigrifyfcassociated with moist forests,
but there seems to be an effect of negative setedti open/flooded areas, possibly
related to thermoregulation [see chapter 2]. HoweNdas important to note that the
Maxent model is based on predictors and their ivgatmportance. It is therefore
important to be cautious and not to disregard tssipility that some relevant predictor
may have been lost in the selection of variablesPegarson's test, or that another
important predictor was not measured or contemglatethe initial analysis. In this
context, it is relevant to point out that when veenoved the samples from Jaw f.
melag and ran the model again (not shown), using theesaariables and configuration
of the control model and melanism model, the outpap maintained high probabilities
of black leopards occurring in Java. The same tegs obtained when we removed the
confirmed melanistic animal from Afric®( p. pardu¥, with the model still indicating a
high probability of melanism at the sample locatiSach observations lend confidence
to the reliability of the models generated in thtisdy.

After over 100 years of anecdotal appearances ensthentific and popular
literature, but no direct assessment with rigorapigroaches, this study has provided a
characterization of the spatial distribution of ametm in leopards, and demonstrated
that such distribution is non-random. While itscasation with moist forests and its
significant decrease in open/dry habitats supplagsecal adaptive hypotheses, many
other questions remain unanswered, such as th¢ sadactive agents and mechanisms
acting upon this phenotype, as well as the intemaaif selection and drift at a regional
level. The results and analyses reported here dhmgefully serve as a useful basis for
studies addressing these questions, shedding fultjet on the ecological and
evolutionary dynamics of such a remarkable coloratiariant.
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APPENDICES

Supplementary table 1 - Location recordsRanthera pardugpdf).

*Apéndice 3

TABLE AND FIGURE CAPTIONS

Table 1 — Distribution of non-melanistic and medici leopards in different landscape
types (biomes and ecoregions) across the spearger Ecoregions listed in red font

indicate the presence of melanistic individuals.

Table 2 — Association test of landscape varialidesr{es) with groups of samples (non-
melanistic/melanistic). An adjusted residual >2<e? indicates statistical significance
for alpha=0.05.

Figure 1 — Coat color patterns Fanthera pardus(A) Non-melanistic (‘wild-type’)
coloration; (B) Melanistic coloration. Photos: Beukekule.
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Figure 2 — Location of the samples analyzed in #iigdy, overlaid on a map of

terrestrial biomes.

Figure 3 — Map depicting the delimitation of pretbemecognized leopard subspecies
(based on reference [33]), including the distribntof melanistic and non-melanistic
samples used in the present study, as well as dioation of regions in which our

database enabled an extension of the known sperigs, relative to the current IUCN

map.

Figure 4 — Potential distribution maps of leopan@s: Distribution of the species as a

whole (control model) and (B) Distribution of melam (melanism model).

Figure 5 — Relative importance for each predicteeduin the models (%): Control

model (yellow), Melanism (black) and Southeast Agi@en).
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TABLES AND FIGURES

Table 1

Biome Ecoregion . - Samples - Total Biome
(S=Non-melanistic / D = Doubtful melanistic / M=Melanistic)
Arabian Highlands woodlands and shrublands 9.05)
Azerbaijan shrub desert and steppe 1319)
Caspian lowland desert 2(5)
Central Persian desert basins 13 (135)
Decean thom serub forests 6(65)
Desert and Xeric Shrublands e 2609) 69 (695)
Masai xeric grasslands and shrublands 1(15)
Namibian savanna woodlands 2(5)
Namib-Karoo-Kaokoveld Deserts and Shrublands 368)
Northwester thorn serub forests 1as)
Red Sea Nubo-Sindian tropical desert and semi-desert 1as)
South Iran Nubo-Sindian desert and semi-desert 4as)
Fynbos 8 (8S)
Mediterranean Forests, Woodlands, and Scrub Lowland fynbos and renosterveld 2(5) 13138)
Montane fynbos and renosterveld 368)
Tundra Suiphun-Khanka meadows and forest meadows 205 205
Drakensberg Montane Woodlands and Grasslands 28278/ 1D)
Eastern Himalayan alpine meadows 1(1M)
Eastern Himalayan alpine shrub and meadows 1(1M)
Ethiopian Highlands 105s)
Ethiopian montane grasslands and woodlands 1am)
Montane Grasslands and Shrublands Kopet Dag woodlands and forest sieppe 4s) 51475 /1D /3M)
Kuh Rud and Eastern Iran montane woodlands 5(55)
Middle Asian montane woodlands and steppe 1319)
Southeast Tibet shrublands and meadows 38)
Tibetan Plateau steppe 2(5)
Wester Himalayan alpine shrub and Meadows 4@s)
Caspian Hyrcanian mixed forests )
Caucasus mixed forests 1319)
Caucasus-Anatolian-Hyrcanian temperate forcsts 208)
Central China locss platcau mixed forcsts 368)
Temperate Broadleaf and Mixed Forests  Chiangjiang Plain evergreen forests 368) 111 (1085 /3M)
Eastern Himalayan broadicaf forests 6(38/3M)
Manchurian mixed forests 74 (745)
Sichuan Basin evergreen broadleaf forests 308)
Western Himalayan broadleaf forests 4s)
Zagros Mountains forest steppe 11(11S)
Caucasus-Anatolian-Hyrcanian temperate forests 3(2S/1D)
Temperate Coniferous Forest Hengduan Shan conifer forests 2(5) 6(58/1D)
Western Himalayan temperate forests 1as)
Temperate Grasslands, Savannas and Shrublands Eastern Anatolian montane steppe 205 205)
Tropical and ical Coniferous Forests Himalayan subtropical pine forests 565) 5(55)
‘Central Decean Plateau dry deciduous forests 208)
Central Indochina dry forests 2(5)
Indochina dry forests 4(3S/1M)
Tropical and Subtropical Dry Broadleaf Forests  BnthiseGieaty depitnos forses 908) 40 (388 /2M)
Narmada Valley dry deciduous forests 1am)
South Deccan Plateau dry deciduous forests 1318)
Southeastern Indochina dry evergreen forests 2(25)
Sri Lanka dry-zone dry evergreen forests 19 (195)
‘Angolan Mopane woodlands 6(65)
Central Zambezian Miombo woodlands 5(58)
East Affican Acacia Savannas 28278 /1D)
East Sudanian savanna 1319)
Eastern Miombo woodlands 25)
131s)
18 (18S)
Norther Congolian forest-savanna mosaic 21218)
) ) Sahelian Acacia savanna 1(1s)
Tropical and Grasslands, Savannas and o Aot 565 1271268/ 1D)
Southern Congolian forest-savanna mosaic 205)
Souther Miombo woodlands 5(58)
Terai-Duar savanna and grasslands 1319)
Victoria Basin forest-savanna mosaic 5(58)
West Sudanian savanna 2(25)
Western Congolian forest-savanna mosaic 5(58)
Zambezian and Mopane woodlands 16 (168)
Zambezian Baikiaca woodlands 368
“Annamite Range moist forests (1S
Brahmaputra Valley semi-evergreen forests 21 (178 /4M)
Chao Phraya freshwater swamp forests 1M
Chao Phraya lowland moist deciduous forests 20am)
Congolian Coastal Forests 6(65)
East African montane forests 4(38/1D)
Eastern Arc Montane Forests 1(18)
Eastern Decean plateau moist forests 4s)
Eastern highlands moist deciduous forests 6(28/4M)
Eastern Java-Bali rain forests 3@s/1M)
Ethiopian montane forests 1319)
Guinean Moist Forests 1319)
Guizhou Plateau broadicaf and mixed forcsts 1315)
Himalayan subtropical broadlcaf forcsts 7(7)

Tropical and Subtropical Moist Broadleaf Forest

Kayah-Karen/Tenasserim moist forests
Malabar Coast moist forests
Meghalaya subtropical forests

Niger Delta swamp forests
North Indochina subtropical moist forests
North Western Ghats moist deciduous forests
North Western Ghats montane

s

ain forests
Northeastern Congo Basin moist forests.
Northern Zanzibar-Inhambane coastal forest mosaic
Northwestern Congolian lowland forests
Peninsular Mal

ysian rain forests

South Western Ghats moist deciduous forests
Southeast China-Hainan moist forests

Southwestern Ghats moist forest
Sri Lankan moist forest
Upper Gangetic Plains moist deciduous forests
Western Congo Basin moist forests

‘Western Java montane

Western Java rait

37215 /16M)
7(6S/1M)
2(5)
2(28)
2(28)
6(45/2M)
2(25)

6 (6S)
3(38)
2(28)
21(28/19M)
2(2M)
7(78)
339)
7(6S/1M)
10(108)
7(78)
4(4M)

8 (6S /2M)

197 (1378 /1D / 59M)




Table 2

Leopard Groups

Biome Statistics Non-melanistic  Melanistic Total
Count 69 0 69
Expected 61.5 7.5 69.0
Desert and Xeric Shrublands % within landscape 100.0% 0.0% 100.0%
% within groups 12.5% 0.0% 11.1%
% of Total 11.1% 0.0% 11.1%
Adjusted Residual 3.1 -3.1
Count 13 0 13
Expected 11.6 1.4 79
X % within landscape 100.0% 0.0% 100.0%
Mediterranean Forests. Woodlands. and Scrub % within groups 2.4% 0.0% 2.1%
% of Total 2.1% 0.0% 2.1%
Adjusted Residual 1.3 -1.3
Count 2 0 2
Expected 1.8 0.2 2.0
Tundra % within landscape 100.0% 0.0% 100.0%
% within groups 0.4% 0.0% 0.3%
% of Total 0.3% 0.0% 0.3%
Adjusted Residual 0.5 -0.5
Count 47 3 50
Expected 44.6 5.4 50.0
0, ithi 0, 0, 0,
Montane Grasslands and Shrublands A:]/?;‘;Ela;f:sgc 9;'5(1/? 2:(5);; 1(8)91"’0/04
% of Total 7.6% 0.5% 8.1%
Adjusted Residual 1.1 -1.1
Count 108 3 111
Expected 99.0 12.0 111.0
) % within landscape 97.3% 2.7% 1
Temperate Broadleaf and Mixed Forests % within groups 19.6% 4.5% 17.9%
% of Total 17.4% 0.5% 17.9%
Adjusted Residual 3 -3
Count 5 0 5
Expected 4.5 0.5 5.0
Temperate Coniferous Forest % within landscape 100.0% 0.0% 100.0%
% within groups 0.9% 0.0% 0.8%
% of Total 0.8% 0.0% 0.8%
Adjusted Residual 0.8 -0.8
Count 2 0 2
Expected 1.8 0.2 2.0
0, 1 1 0, 0, 0,
Temperate Grasslands. Savannas and Shrublands /‘Z,/;N“;:ltl}:]i;a;j;:;fe lgz&? gig;: lg%"o/oA)
% of Total 0.3% 0.0% 0.3%
Adjusted Residual 0.5 -0.5
Count 5 0 5
Expected 4.5 0.5 5.0
0, 1thi 0, 0, 0,
Tropical and Subtropical Coniferous Forests A:, /y:?;‘;t}fj:s © 18%(0)/0%) 8?)"//:: lg%&f)
% of Total 0.8% 0.0% 0.8%
Adjusted Residual 0.8 -0.8
Count 38 2 40
Expected 35.7 43 40.0
. . % within landscape 95.0% 5.0% 100.0%
Tropical and Subtropical Dry Broadleaf Forests % within groups 6.9% 3.0% 6.5%
% of Total 6.1% 0.3% 6.5%
Adjusted Residual 1.2 -1.2
Count 126 0 126
Expected 112.4 13.6 126.0
90, 1thi 0, 0, 0,
Tropical and Subtropical Grasslands. Savannas and Shrublands ﬁ/:’;tzﬁlagf;:s:e 120208(?’ /:) gg;; 12000-;1(1/:0
% of Total 20.4% 0.0% 20.4%
Adjusted Residual 4.4 -4.4
Count 137 59 196
Expected 174.8 21.2 196.0
. . . % within landscape 69.9% 30.1 100.0
Tropical and Subtropical Moist Broadleaf Forest % within groups 24.8% 88.1% 31.7%
% of Total 22.1% 9.5% 31.7%
Adjusted Residual -10.5 10.5
Count 552 67 196
% of Total 89.2% 10.8% 100.0%

Chi-square = 112.608, likelihood ratio = 118.450, linear-bylinear association = 43.897; with 619 valid cases.
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Figure 2
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Figure 4
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Figure 5
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CAPITULO 5:;

DISCUSSAO GERAL
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Para elaborar modelos computacionais de distribiespacial do melanismo em
P. onca P. parduse P. yagouaroundem funcéo de condicionantes ambientais, e propor
mapas de distribuicdo presumida do melanismo nég&sagspécies ao longo de suas
distribuicbes geogréficas, foi necesséria a com@idade dados georreferenciados de
varias fontes distintas, englobando métodos ineas® ndo invasivos. O banco de
amostras compreendeu individuos provenientes deraapde animais vivos, imagens
de armadilhas fotograficas, peles depositadas detdms cientificas e amostras de
DNA fecal. Somando-se os dados das trés espébigemos quase dois mil pontos de
ocorréncia contendo informacdo de coloracdo pada can destes individuos, o que
pode ser considerado como um banco de dados mxpi@ssivo para 0 estudo de
variacao fenotipica, principalmente em mastozoala@gide a obtencdo de amostras em
geral é bastante dificil. Por conta disso, alémsede/ir de base para o estudo da
distribuicdo e relevancia adaptativa do melanismibanco de dados resultante atualiza
as distribuicdes conhecidas atuais publicadas Ip&IdN das trés espécies em questao
(Figura 5 desse presente capitulo garancae P. yagouarounde Figura 3 do capitulo
4 paraP. pardus.

Como citado anteriomente, os relatos anedoéticoscacda presenca e a
relevancia adaptativa do melanismo em felinos gela sdo postulados muito antigos
na literatura cientifica, porém o presente estwala primeira vez apresenta um mapa de
distribuicdo geogréafica para o melanismo em espéeipresentantes da familia. Esse
entendimento sobre a presenca/auséncia dos felinmslanicos expande
significativamente o conhecimento, preenchendo laguna de mais de 130 anos desde
a citacao bibliografica de ocorréncia das "pantagggas"” (em referéncia aos leopardos
melanicos) feita por Wallace (1877), apds viageta pesia. Ao mesmo tempo serve
como base para teste de hipoteses sobre os patirddistribuicdo e a influéncia de
fatores bioticos e abidticos sobre esses padrées.

O presente estudo utilizou como hipétese nula ia ide que o melanismo em
felinos selvagens representa um polimorfismo deragbo neutro. Neste contexto,
determinado fenotipo seletivamente neutro deve nawosim padrdo de variacao
aleatério entre populacbes demograficamente catestaenquanto padrbes néo
aleatdrios sugeririam a acdo de selecdo naturaimAsendo, a existéncia de variacao
geografica ndo aleatoria dentro das espécies petbmante € a maior fonte de evidéncia
da existéncia de selecdo natural, e distinguirsepselrbes é o principal foco deste

estudo. Portanto, foram consideradas duas hipotesesorrentes: (I) O cenario
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esperado e considerado como nulo seria 0 melanmesente em toda a area de
distribuicAo de cada uma das espécies (ou ao meooé&mbito de regides que
apresentem conectividade genética e demografieenait ocorrendo de forma aleatéria
entre os ambientes (ou seja, auséncia de qualgseciacdo com variaveis de paisagem
ou parametros ambientais preditores da sua digtéiby Como hipdtese concorrente
consideramos: (1) O melanismo distribuido em fundé parametros ambientais e/ou
condicionantes biogeograficos (por exemplo, biomagcorregides). Nas trés espécies
analisadas, a distribuicdo do melanismo mostroum&eraleatoria, 0 que constituiu um
resultado bastante relevante em cada um dos estgdoapresentados. As frequéncias
observadas foram significativamente diferentes @aperadas em determinadas
conformacdes da paisagem, levando-nos a assumipd@ese concorrente como
verdadeira, e sugerindo relevancia adaptativa damseno em diferentes contextos
ecologicos (possivelmente efeito de forcas evadstiwistoricas, especialmente da
selecdo natural, sobre a atual distribuicdo gemgrdb melanismo nestes felinos).

Outro ponto interessante é o fato de que as difssemaspécies estudadas
apresentaram distintos padrdes geogréficos. Nodmsacas-pintadas, existe uma clara
auséncia do melanismo em conformacdes de paisagemre@ioes) abertas e
periodicamente inundadas como o Pantanal e o Llaé@% de uma maior apari¢cao de
individuos melanicos na América do Sul, em com@rapm 4reas mais setentrionais
da distribuicdo da espécie. Ja nos leopardos,semga do melanismo esta diretamente
associada a florestas timidas tropicais e subtrispiespecialmente no sudeste da Asia,
apresentando alta frequéncia em algumas areagXpomlo, na Tailandia e Malasia ao
sul do Istmo de Kra), corroborando um padrdo jaonmepo anteriormente por
Kawanishiet al. (2010). No jaguarundi, fica visivel que o padr&adtipico derivado
(melanico) € mais comum na natureza do que o paamaestral (avermelhado). O
padrdo ancestral tem distribuicdo mais associadanformacfes de paisagem onde
predominam areas abertas (Pampa, Chaco, Patagfssdéinga e areas abertas das
Américas Central e do Norte) e esta ausente emagg@omo a Amazodnia, enquanto o
fendtipo melanico esta presente em todas as coafd@es de paisagem onde a espécie
ocorre, ndo havendo um padréo evidente de assoaagéoregides especificas. Todos
esses resultados sédo apoiados por mapas de dggdlpotencial gerados a partir dos
algoritmos de analise comparados com modelos-dentys quais utilizaram como base
a totalidade das amostras do banco de dados. Onismta em oncas-pintadas,

jaguarundis e leopardos deriva de trés distintaslependentes mutacdes com padrdes
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de heranca dominante, semidominante e recesss@eatvamente. Também espécies
muito semelhantes e de diferente ocorréncia geografomo a onca-pintada e o

leopardo apresentam padrfes genéticos e de digiibbem distintos em relacdo ao
melanismo. Por isso, conectando os padrées geoagafncontrados neste estudo com
as informacdes genéticas ja conhecidas, pode-sativa possibilidade de que os
mecanismos evolutivos que atuam nestas trés espajam distintos (por exemplo os

agentes da selecéo natural).

Além disso, a fim de interpretar os resultados gbtvemos nas analises de
distribuicdo, utilizamos resultados de estudos lpls em nivel molecular ja
desenvolvidos por nosso grupo de pesquisa. Porgaefavamos em consideracao as
andlises que levaram a identificacao da mutacagess causadores do melanismo em
ongas-pintadas e jaguarundis (Eizieikal, 2003), bem como em leopardos (Schneider
et al, 2012), estudos de filogeografia de oncas-pistg@azirik et al, 2001) e de
jaguarundis (Pires, 2012) e o trabalho ainda emaraedto sobre a genética de
populacdes de oncgas-pintadas em biomas brasil@specialmente no que tange ao
fluxo génico historico entre regibes como o Partana Mata Atlantica; Valdez
[2010]). Além desses, também incorporamos os st do estudo de filogeografia de
leopardo, desenvolvido por grupo de pesquisa par¢gphyrkinaet al, 2001). Desta
forma, além de atender ao principal foco destastiyacdo, centrado na identificacao
de padrdes geograficos de distribuicdo do melanidmscamos integrar os resultados
de todos esses estudos para avaliar relevancidatidapdeste fendétipo, e hipotetizar
sobre evidéncias da selecédo natural atuando nastes de coloracao avaliadas.

Os resultados também evidenciam o potencial darfemnta de modelagem de
nicho para gerar mapas de distribuicdo ndo sé pgéces (como classicamente é
utilizado), mas também para a prever distribuic@ ocdracteristicas e variacdes
intraespecificas, tais como fenoétipos. Obtivemomdd resultados com os modelos,
com altos valores de AUC para modelagens de grasmimla geografica (e
consequentemente, com grande variacao de valosssutds dentro dos parametros
preditores), com a utilizacdo de um numero reduzieo preditores minimizando
problemas de correlagcdo paramétrica (10-12 preditdependendo da espécie focal).
Talvez modelagens em escalas regional se mostrassgsnprecisas em relacdo aos
grupos-controle do presente estudo (tal como eddipor Ferraet al [2012] e Torres
et al [2012]), mas perderiamos a capacidade de anélsegarativas entre os controles

e 0s modelos de distribuicdo dos animais melangsie nos parece justificar a opcéo
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pela abordagem realizada. Mesmo assim, foi possiestificar efeitos locais de deriva
genética ja inferidos para oncas-pintadas (Parcgiadial do Morro do Diabo [Séo
Paulo] e Parque Nacional da Serra da Capivarai]P&ubos no Brasil), bem como a
aferir pontos duvidosos de ocorréncia de leopandeliénicos. Também foi realizada a
analise de distribuicdo do melanismo em leopard@ndo parte dos pontos de
ocorréncia confirmada de melanismo (por exemplajcAfe Java) com a mesma
configuracdo de modelagem, e o0s resultados cown@nua apontando alta

adequabilidade para a ocorréncia do melanismo sie@sRs, corroborando a boa
capacidade preditiva dos modelos gerados.

Aumentou-se também significativamente 0 conhecimeain relacdo aos
possiveis parameros ambientais que podem influeadestribuicdo dos fendtipos, com
sugestdes de tendéncias de relacdo com camuflagermerregulacdo. Porém, algum
preditor importante pode ter sido perdido quandopta-analises visando a remocao do
efeito de correlacéo, ou fatores ambientais biétipodem néo ter sido contemplados
pelas analises (por exemplo: selecédo natural depgmde frequéncias ou relacdes mais
complexas entre predadores e presas que podem espacialmente). Desta forma, a
guestdo dos parametros envolvidos diretamentestabdicdo dos diferentes fendtipos
na natureza ainda carece de novas investigacogsarfle dificuldade € delinear um
experimento que seja operacional e viavel, emdslgelvagens, para testes da hipétese
de selecdo natural que avaliem a relacdo entre flagam, termorregulagéo e
parametros abioticos e bidticos, tal como ja redlis com alguns outros sistemas (por
exemplo o estudo realizado por Hoekstra [2006]).

Em suma, o trabalho considerou aspectos de biogfmistoria e biogeografia
ecoldgica, baseando-se em técnicas modernas dgecphra a analise da distribuicao
espacial do melanismo em felinos. Os resultadosladbipodem ser utilizados como
suporte para o delineamento de novos experimeniogestigacdes acerca da variacdo
de coloracdo animal. Especialmente em mamiferade ger considerado como base
para testes de hipoteses sobre deriva genétide@senatural atuando em populacdes

naturais, subsidiando projetos de conservacaoveasitiade de fenétipos polimorficos.
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Figura 5 - Atualizacéo da distribuicdo geografiteahda onca-pintada (A) e do jaguarundi (B) condados obtidos no presente estudo. As areas
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nossos dados proveram confirmagéo de presenca.
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PERSPECTIVAS
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A geracdo de mapas e modelos das éareas geografeaocorréncia do
melanismo, a avaliacdo de ndo aleatoriedade nabdigfio deste fendtipo, e demais
andlises aqui realizadas visando testar a relewaadaptativa dessa caracteristica
fenotipica, compdem um campo bastante interessderito da pesquisa em outras
espécies de felinos e também outros mamiferos.igkdibnente ao banco de dados
utilizado na composicéo do presente estudo, obtgemagistros de outras espécies que
nao foram contempladas nesse momento. Esse bancdadies adicional com
procedéncias geogréficas e informacdo de coloragha@ada individuo conta com
registros deLynx rufus (lince-fulvo: 138 ndo-melanicos e 12 melanicog)mplexo
'tigrinus' formado pokeopardus tigrinuse Leopardus guttuluggato-do-mato-pequeno:
268 nao-melanicos e 8 melanicdsgppardus geoffroyigato-do-mato-grande: 102 nao-
melanicos e 24 melanicos), além de registros pantadicionais de individuos de
ambos os fendtipos pak@opardus guigngguifia),Leopardus colocolggato-palheiro),
Caracal serval(serval) ePardofelis temmincki{gato dourado asiatico), totalizando 36
registros dessas quatro espécies. A complementis®e banco adicional de amostras
com novos dados pode subsidiar mapas de distribeigéodelos para estudos futuros.
Dentro dessa base de dados, alguns registros pogsagerial biologico disponivel
para estudos genéticos, visando a identificar aagdot causadora do melanismo
naquelas espécies onde ela ainda ndo é conhecigarspectiva principal para os
proximos anos € a identificacdo das mutacOes eracteazacdo da distribuicdo
geografica do melanismo em todas as 13 espécidslideos em que essa variacao
fenotipica ocorre.

Além disso, uma segunda via de pesquisa futuranélhoria dos modelos de
distribuicdo de forma que possamos interpretar onelts parametros ambientais
preditores e identificar de forma clara efeitossdecdo natural sobre os fenétipos. A
ferramenta de analise mostrou-se eficiente para ps®pO0sito, e 0 teste com outras
variacdes de pelagem e ndo somente o melanisma déemndtica bastante interessante,
gue pode dar origem a novas frentes de trabalhtva@ossibilidade € o teste desses
modelos em outros grupos de carnivoros para 0s ¢@abém temos acesso a dados
semelhantes, como canideos, mustelideos e mefitidssim sendo, a melhoria dos
modelos e seu teste com outros grupos de mamifesmecialmente carnivoros,

constituem um campo bastante promissor.
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RegistrosPanthera onca




Supplementary table 1 - Location recordsHanthera onca.

. Deg-WGS84 . 5 .

Samples Locality / Country ﬁ Biome Ecoregion Sampletype  Year Information Source
Melanistic 01 Amana, Amazonas, Brazil -2,3309 -64,7553 Tropical andrSpiatal Moist Broadleaf Forest Japura-Solimoes-Negro moissfe Photograph 2012 Instituto Mamiraua Amazonas
Melanistic 02 Barreirinha de Baixo, Amazonas, Brazil -PA0 -66,4628 Tropical and Subtropical Moist Broadleaf Forest Solimdes-Japura moist forests Photograph  no data Inshitairaua Amazonas
Melanistic 03 South Manaus, Amazonas, Brazil -3,4576 6588 Tropical and Subtropical Moist Broadleaf Forest Puradeifa moist forests Photograph 2000 National Museum afrbldtlistory USA
Melanistic 04 South Manaus, Amazonas, Brazil -3,6729 OBE3 Tropical and Subtropical Moist Broadleaf Forest Purasdéita moist forests Faecal DNA 2009 Instituto Mamirau@zonas
Melanistic 05 Uarina, Amazonas River, Brazil -3,0520 -60(B4 Tropical and Subtropical Moist Broadleaf Forest Puruzeéa Photograph 2012 Instituto Mamiraua Amazonas
Melanistic 06 Uarina, Amazonas River, Brazil -3,0230 -62(85 Tropical and Subtropical Moist Broadleaf Forest Puruzeéa Photograph 2012 Instituto Mamiraua Amazonas
Melanistic 07 Uarina, Amazonas River, Brazil -3,0290 -60B7 Tropical and Subtropical Moist Broadleaf Forest Puruzeéa Capture 2012 Instituto Mamiraua Amazonas
Melanistic 08 Calgoene, Amapa, Brazil 2,6576 -51,3178 Tropical andrSpiuial Moist Broadleaf Forest Guianan moist forests Report o data MPB Amapa Brazil
Melanistic 09 Calgoene, Amapa, Brazil 2,5853 -51,3416 Tropical andrSpiutal Moist Broadleaf Forest Guianan moist forests Report o data MPB Amapa Brazil
Melanistic 10 Grande Sertdo Veredas National Park, BBhéeil -14,9294 -45,7444 Tropical and Subtropical GrasislaBavannas and Shrublands Cerrado Photograph 2010 tinBlisdropicos
Melanistic 11 Santo Sé, Bahia, Brazil -9,9042 -40,9596 Desert and Xarighands Caatinga Photograph 2011 CENAP ICMBio
Melanistic 12 Aruand, Goiés, Brazil -14,2400 -50,7751 Tropical and Sultab@rasslands, Savannas and Shrublands Cerrado Phdtograp006 Jaguar Conservation Fund
Melanistic 13 Araguaia River, Goias, Brazil -12,5554 -56®0 Tropical and Subtropical Grasslands, Savannas andl8hds Cerrado Photograph 1914 MUZUSP Brazil
Melanistic 14 Planaltina de Goiés, Brazil -15,4606 -47,7707 Tropical@uiotropical Grasslands, Savannas and Shrublands Cerrado eportR 2013 CENAP ICMBio
Melanistic 15 Reserva Extrativista Lago do Cedro, G@éazil -14,7378 -51,0169 Tropical and Subtropical GrasislaBavannas and Shrublands Cerrado Report 2012 ICMBid Brazi
Melanistic 16 Grande Sertdo Veredas National Park, Mi&aais, Brazil -14,9056 -45,7404 Tropical and Subtropicab8lands, Savannas and Shrublands Cerrado Photograph 2012 nstitutd Biotropicos
Melanistic 17 Grande Sertdo Veredas National Park, Mi&aais, Brazil -14,9741 -46,0273 Tropical and Subtropicab8lands, Savannas and Shrublands Cerrado Photograph 2010 nstitutd Biotropicos
Melanistic 18 Grande Sertdo Veredas National Park, Mi&aais, Brazil -15,2730 -45,8167 Tropical and Subtropicab8ands, Savannas and Shrublands Cerrado Report 2010 tutdrBtotropicos
Melanistic 19 Grande Sertdo Veredas National Park, Mi&aais, Brazil -15,2608 -45,8156 Tropical and Subtropicab8ands, Savannas and Shrublands Cerrado Report 2010 tutdrBtotropicos
Melanistic 20 Grande Sertdo Veredas National Park, Mi&aais, Brazil -14,9861 -45,7900 Tropical and Subtropicab8ands, Savannas and Shrublands Cerrado Report 2010 tutdrBtotropicos
Melanistic 21 Grande Sertdo Veredas National Park, Mi&aais, Brazil -14,9753 -45,8067 Tropical and Subtropicab8lands, Savannas and Shrublands Cerrado Report 2010 tutdrBtotropicos
Melanistic 22 Rio Doce State Park, Minas Gerais, Brazil -19,6031 -42,6046 Tropical and Subtropical Moist Broadfea®st Bahia coastal forests Photograph 1999 UFMG Brazil
Melanistic 23 Fazenda Ariranha, Bataguassu, Mato Gribs<Sul, Brazil -21,9861 -52,3772 Tropical and Subtropitaist Broadleaf Forest Alto Parana Atlantic forests Phofulyra 2006 CENAP ICMBio
Melanistic 24 Ivinhema, Mato Grosso do Sul, Brazil -228 -53,7335 Tropical and Subtropical Moist Broadleaf Rores Alto Parana Atlantic forests Capture 2002 Instituto degqBisas Ecoldgicas
Melanistic 25 Nova Andradina, Mato Grosso do Sul, Brazi -21,8890 -53,4247 Tropical and Subtropical Grassland&r®as and Shrublands Cerrado Photograph 2005 IBAMA
Melanistic 26 Porto Primavera, Mato Grosso do Sul, Brazil -22,4354 -53,3634 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Photograph 1992 CENAWRBIO
Melanistic 27 Porto Primavera, Mato Grosso do Sul, Brazil -22,7808 -53,5068 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Photograph 1992 CENAWRBIO
Melanistic 28 Porto Primavera, Mato Grosso do Sul, Brazil -22,9678 -53,7775 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Photograph 1994 CENAPBIO
Melanistic 29 Porto Primavera, Fazenda Guatemala, Aaadia, Mato Grosso do Sul, Brazil -22,3941 -52,9452 Tailgiod Subtropical Moist Broadleaf Forest Alto Paranantit forests Capture 1994 CENAP ICMBio
Melanistic 30 Taquarussu, lvinhema, Mato Grosso doEatil -22,7449 -53,4828 Tropical and Subtropical Moisid&ileaf Forest Alto Parana Atlantic forests Capture 2005 itutstde Pesquisas Ecoldgicas
Melanistic 31 Alta Floresta, Mato Grosso, Brazil -9,7995 6,809 Tropical and Subtropical Moist Broadleaf Forest ditadTapajos moist forests Capture 2012 CENAP ICMBio
Melanistic 32 Diauarum, S&o Felix do Araguaia, Matos8oo Brazil -11,4984 -50,7689 Tropical and Subtropical Grads, Savannas and Shrublands Cerrado Photograph 2009 ar Gagiservation Fund
Melanistic 33 Carajas, Par, Brazil -5,9867 -50,0275 Tropical and Subaibigicist Broadleaf Forest Xingu-Tocantins-Araguaia moist$ts Photograph 1992 CENAP ICMBio
Melanistic 34 Sacara-Taquera National Forest, Porto Trasbeara, Brazil -1,5571 -56,4643 Tropical and Subtroplod$t Broadleaf Forest Uatuma-Trombetas moist forests Phraphg no data Jaguar Conservation Fund
Melanistic 35 Juruti, Ramal do Pacoval, Paré, Brazil 285 -56,2265 Tropical and Subtropical Moist Broadleaf Rores Madeira-Tapajés moist forests Photograph  no data UFPAIBrazi
Melanistic 36 Cant&o National Park, Para, Brazil -9,6690 0,1626 Tropical and Subtropical Grasslands, SavanneStanblands Cerrado Report 2006 Jaguar Conservation Fund
Melanistic 37 Cant&o National Park, Para, Brazil -9,56724 0,2675 Tropical and Subtropical Grasslands, SavaneStanblands Cerrado Report 2005 Jaguar Conservation Fund
Melanistic 38 Santana do Araguaia, Pard, Brazil -9,3347 36B8B Tropical and Subtropical Moist Broadleaf Forest Miflgcantins-Araguaia moist forests Photograph  no data Pealrtinili
Melanistic 39 Serra da Capivara National Park, PiauziBra -8,7586 -42,5120 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Melanistic 40 Serra da Capivara National Park, PiauziBra -8,7736 -42,5245 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Melanistic 41 Serra da Capivara National Park, PiauziBra -8,6941 -42,5377 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Melanistic 42 Serra da Capivara National Park, PiauziBra -8,6058 -42,6074 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Melanistic 43 Serra da Capivara National Park, PiauziBra -8,8590 -42,6301 Desert and Xeric Shrublands Caatinga Photograph 2007 Jaguar Conservation Fund
Melanistic 44 Serra da Capivara National Park, PiauziBra -8,5804 -42,7000 Desert and Xeric Shrublands Caatinga Photograph 2010 Jaguar Conservation Fund
Melanistic 45 Serra da Capivara National Park, PiauziBra -8,7825 -42,6190 Desert and Xeric Shrublands Caatinga Photograph 2010 Jaguar Conservation Fund
Melanistic 46 Serra da Capivara National Park, PiauziBra -8,7121 -42,6117 Desert and Xeric Shrublands Caatinga Photograph 2009 Jaguar Conservation Fund
Melanistic 47 Serra da Capivara National Park, PiauziBra -8,6378 -42,7124 Desert and Xeric Shrublands Caatinga Report 2009 Jaguar Conservation Fund
Melanistic 48 Serra da Capivara National Park, PiauziBra -8,7755 -42,5375 Desert and Xeric Shrublands Caatinga Report 2007 Jaguar Conservation Fund
Melanistic 49 Alto Parara, Parand, Brazil -22,9562 -52,8840 Tropical ahtr&pical Moist Broadleaf Forest Alto Parana Atlantic ftses Capture 1999 Instituto de Pesquisas Ecoldgicas
Melanistic 50 Palmeiras, Guajara Mirim, Rondénia, Brazil -10,6354 -65,4040 Tropical and Subtropical Moist Broadfea®st Madeira-Tapajos moist forests Faecal DNA 2007 Parmiefital Chico Mendes
Melanistic 51 llha Solteira, Sao Paulo, Brazil -20,4591 1,3945 Tropical and Subtropical Moist Broadleaf Forest o Rarana Atlantic forests Faecal DNA 2007 Goiania Zoo
Melanistic 52 Maraba Paulista, Séo Paulo, Brazil -222087 -52,1191 Tropical and Subtropical Moist Broadleaf Forest Ito Rarana Atlantic forests Capture 1998 Rio de Janeiro Zoo
Melanistic 53 Morro do Diabo State Park, Sdo Paulo,iBraz -22,4973 -52,2896 Tropical and Subtropical Moist Broatifeorest Alto Parana Atlantic forests Capture 1998 Institiet®esquisas Ecoldgicas
Melanistic 54 Morro do Diabo State Park, Sdo Paulo,iBraz -22,6278 -52,1679 Tropical and Subtropical Moist Broatifeorest Alto Parana Atlantic forests Capture 2003 Institiet®esquisas Ecoldgicas
Melanistic 55 Morro do Diabo State Park, Sdo Paulo,iBraz -22,5751 -52,3421 Tropical and Subtropical Moist Broatifeorest Alto Parana Atlantic forests Photograph  no data titutss de Pesquisas Ecoldgicas
Melanistic 56 Morro do Diabo State Park, Sdo Paulo,iBraz -22,6326 -52,2685 Tropical and Subtropical Moist Broatifeorest Alto Parana Atlantic forests Capture 2003 Institiet®esquisas Ecoldgicas
Melanistic 57 Ek Balam Cueva del Tigre Negro, YucaBslize 17,7454 -88,9941 Tropical and Subtropical Mo Forest Petén-Veracruz moist forests Photograph 1970 erMép4




Deg-WGS84

Samples Locality / Country Tat Long Biome Ecoregion Sampletype  Year Information Source

Melanistic 58 Rancho Grande River, Belize 16,7900 -880720 Tropical and Subtropical Moist Broadleaf Forest Peténdraramoist forests Photograph  no data National Museum tfraleHistory USA

Melanistic 59 Reserva Bioldgica El Amargal, Nuqui, B#gmento de Chocd, Colombia 5,6423 -77,1498 TropicaSaitropical Moist Broadleaf Forest South American Paifingroves Report 2011 Panthera

Melanistic 60 Rio Calderén, Amazonas, Colombia -4,0058 9,9672 Tropical and Subtropical Moist Broadleaf Forest ingi@#s-Japura moist forests Photograph 2007 Panthera

Melanistic 61 Tiputini Biological Station, Equador 0a39 -78,6811 Tropical and Subtropical Moist Broadleaf §tore Northwestern Andean montane forests Photograph  no data tion&laMuseum of Natural History USA

Melanistic 62 El Fuerte River, Sinaloa, Mexico 27,0077 08,0114 Tropical and Subtropical Dry Broadleaf Forest Barablry forests Photograph 2007 Dinets & Polechla 2007

Melanistic 63 Napo Reserve, Peru -1,5908 -75,3493 Tropical and Subtrdyaiat Broadleaf Forest Napo moist forests Photograph 2008 tiofd Museum of Natural History USA

Melanistic 64 Tamshiyacu, Peru -4,0313 -73,0035 Tropical and Subtropical Moist Broad|ea®Bt Southwest Amazon moist forests Photograph 2002 Panthe

Melanistic 65 Beni River, Bolivia -10,4024 -65,5274 Tropical and SubteapMoist Broadleaf Forest Southwest Amazon moist forests Photograph 1922 National Museum of Natural History USA

Melanistic 66 lquitos, Maynas -4,0606 -72,8442 Tropical and Subtropical Moist Broad|ea®Bt Southwest Amazon moist forests Photograph 1926 Ameévlaaeum of Natural History USA

Melanistic 67 lquitos, Maynas -3,8283 -72,4903 Tropical and Subtropical Moist Broad|ea®Bt Southwest Amazon moist forests Photograph 1930 Ameévlaaeum of Natural History USA

Melanistic 68 lquitos, Maynas -3,5756 -72,9091 Tropical and Subtropical Moist Broad|ea®Bt Southwest Amazon moist forests Photograph 1930 Ameévlaaeum of Natural History USA

Melanistic 69 Purus River, Brazil -7,7928 -66,1362 Tropical and Subtropitmibt Broadleaf Forest Purus varzea Photograph 2013 Britistein
Non-melanistic 01 Assis Brasil, Acre, Brazil -10,9341 -6831 Tropical and Subtropical Moist Broadleaf Forest Sousihwenazon moist forests Faecal DNA 2007 Parque Ambi@iialo Mendes
Non-melanistic 02 Cruzeiro do Sul, Acre, Brazil -7,6673 -82B Tropical and Subtropical Moist Broadleaf Forest Soagvdmazon moist forests Faecal DNA 2007 Campinas Zoo
Non-melanistic 03 Feijo, Acre, Brazil -8,2124 -70,3579 Tropical and Subtrddiéaist Broadleaf Forest Southwest Amazon moist forests ecflaDNA 2007 Parque Ambiental Chico Mendes
Non-melanistic 04 Amana, Amazonas, Brazil -2,3309 -64,7553 Tropical and Subtropical Moist Broadleaf Forest Japuréa®ms-Negro moist forests Photograph 2012 Instituto Mamiéawgzonas
Non-melanistic 05 Codafés, Amazonas, Brazil -2,2092 -567827 Tropical and Subtropical Moist Broadleaf Forest Uatumariietas moist forests Capture 2008 CENAP ICMBIio
Non-melanistic 06 Mamiraua, Amazonas, Brazil -2,8384 -68000 Tropical and Subtropical Moist Broadleaf Forest Puruzeéa Photograph 2012 Instituto Mamiraua Amazonas
Non-melanistic 07 Manaus, Amazonas, Brazil -3,0604 -5®B857 Tropical and Subtropical Moist Broadleaf Forest Uatumariietas moist forests Capture 1995 CENAP ICMBIio
Non-melanistic 08 Manaus, Amazonas, Brazil -2,8670 -591523 Tropical and Subtropical Moist Broadleaf Forest Uatumarietas moist forests Faecal DNA 2007 Curitiba Zoo
Non-melanistic 09 Manaus, Amazonas, Brazil -2,7681 -591340 Tropical and Subtropical Moist Broadleaf Forest Uatumariietas moist forests Faecal DNA 2007 Curitiba Zoo
Non-melanistic 10 Manaus, Amazonas, Brazil -3,2427 -59)838 Tropical and Subtropical Moist Broadleaf Forest Japuré¥®es-Negro moist forests Faecal DNA 2007 Limeira Zoo
Non-melanistic 11 Manicoré, Amazonas, Brazil -5,8259 -63128 Tropical and Subtropical Moist Broadleaf Forest Madeapajos moist forests Capture 2006 CENAP ICMBio
Non-melanistic 12 Miriti, Amazonas, Brazil -6,6598 -62,3131 Tropical and Subtropical Moist Broadleaf Forest Madeiraaj@pmoist forests Report 1970 Panthera
Non-melanistic 13 Presidente Figueiredo, Amazonas, Brazi -1,9847 -60,1656 Tropical and Subtropical Moist Broadfeafest Uatuma-Trombetas moist forests Capture 2006 CENAP i€MB
Non-melanistic 14 Reserva Biologica Auati-Parana, Muljieaazonas, Brazil -2,0335 -66,2569 Tropical and Subtalpioist Broadleaf Forest Purus varzea Photograph  no data titutosMamirauéa Amazonas
Non-melanistic 15 Reserva Biolégica do Uatuma, AmazoBeazil -0,5880 -59,7264 Tropical and Subtropical Moistdlleaf Forest Uatuma-Trombetas moist forests Photograph atao d Jaguar Conservation Fund
Non-melanistic 16 Reserva de Desenvolvimento Susteinfav/Amana, Amazonas, Brazil -2,9482 -64,6556 TropiadiSarbtropical Moist Broadleaf Forest Purus varzea PhotograpB012 Instituto Mamiraud Amazonas
Non-melanistic 17 APA do Curiat, Amap4, Brazil 0,1894 0513 Tropical and Subtropical Moist Broadleaf Forest Ganisgsavanna Report no data MPB Amapa Brazil
Non-melanistic 18 Floresta Estadual do Amapa, Brazil 534 -51,8600 Tropical and Subtropical Moist Broadleaf Rores Guianan moist forests Report no data MPB Amapa Brazil
Non-melanistic 19 Cabo Orange National Park, Amapa,iBraz 3,6518 -51,2203 Tropical and Subtropical Moist Broafifearest Marajé varzea Report no data MPB Amapa Brazil
Non-melanistic 20 Cabo Orange National Park, Amapa,iBraz 3,2428 -51,2468 Tropical and Subtropical Moist Broafifearest Uatuma-Trombetas moist forests Photograph 2010 KAsatiation
Non-melanistic 21 Cabo Orange National Park, Amapa,iBraz 3,2428 -51,2468 Tropical and Subtropical Moist Broafifearest Uatuma-Trombetas moist forests Photograph 2010 KAsatiation
Non-melanistic 22 Cabo Orange National Park, Amapa,iBraz 3,2428 -51,2468 Tropical and Subtropical Moist Broafifearest Uatuma-Trombetas moist forests Photograph 2010 KAsateciation
Non-melanistic 23 Reserva Biologica Lago Piratuba, Am8pazil 1,5712 -50,2094 Tropical and Subtropical Moistdlleaf Forest Marajo varzea Report no data MPB Amapa Brazil
Non-melanistic 24 Reserva Extrativista do Cajari, Am&pazil -0,6865 -51,9568 Tropical and Subtropical Moist Biteaf Forest Uatuma-Trombetas moist forests Report no data ANRPA Brazil
Non-melanistic 25 Rio Araguari, Amapa, Brazil 0,8459 -51B2 Tropical and Subtropical Moist Broadleaf Forest Uatummayibetas moist forests Photograph 1940 Emilio Gueldi Museu
Non-melanistic 26 Caatinga da Bahia, Brazil -9,7625 -40877 Desert and Xeric Shrublands Caatinga Photograph  no data Morato et al 2007
Non-melanistic 27 Boqueirédo da Onga National Park, &drazil -9,8466 -41,1734 Desert and Xeric Shrublands Caatinga Photograph  no data CENAP ICMBio
Non-melanistic 28 Aruand, Goiés, Brazil -14,6955 -51,0066 Tropical and Sultab@rasslands, Savannas and Shrublands Cerrado Report 8 200 Jaguar Conservation Fund
Non-melanistic 29 Aruand, Goias, Brazil -14,3310 -50,8188 Tropical and Sultab@rasslands, Savannas and Shrublands Cerrado Phdtograp data Jaguar Conservation Fund
Non-melanistic 30 Emas National Park, Goiés, Brazil -19%9 -52,8323 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Report 2002 Jaguar Conservation Fund
Non-melanistic 31 Emas National Park, Goiés, Brazil -388 -52,8256 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Report 2010 Jaguar Conservation Fund
Non-melanistic 32 Emas National Park, Goiéas, Brazil -132 -52,9094 Tropical and Subtropical Grasslands, SasamiShrublands Cerrado Report 2010 Jaguar Conservation Fund
Non-melanistic 33 Emas National Park, Goiéas, Brazil -ase -52,9816 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Report 2010 Jaguar Conservation Fund
Non-melanistic 34 Emas National Park, Goiés, Brazil -4800 -52,9881 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Capture 2000 CENAP ICMBio
Non-melanistic 35 Emas National Park, Goias, Brazil 466l  -52,8184 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph 2009 Jaguar Consefvation
Non-melanistic 36 Emas National Park, Goias, Brazil 9831  -53,0222 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 37 Emas National Park, Goias, Brazil 282 -52,7877 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 38 Emas National Park, Goias, Brazil -43®  -52,8252 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 39 Emas National Park, Goias, Brazil Q7P  -52,9595 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 40 Emas National Park, Goias, Brazil 978 -52,8988 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 41 Emas National Park, Goias, Brazil 430 -52,8569 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 42 Emas National Park, Goias, Brazil 192 -52,8904 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 43 Emas National Park, Goias, Brazil 994  -52,9197 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 44 Emas National Park, Goiés, Brazil 8872 -52,9012 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph 2008 Furtado et al 2008
Non-melanistic 45 Emas National Park, Goias, Brazil 088  -52,7852 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 46 Emas National Park, Goias, Brazil -2861  -53,0660 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 47 Emas National Park, Goias, Brazil -I7®  -52,9459 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Photograph  no data Jaguar CormsePuartid
Non-melanistic 48 S&o Miguel do Araguaia, Goids, Brazil -13,2749 -50,3245 Tropical and Subtropical Grasslandsrdas and Shrublands Cerrado Report 2010 Jaguar ConsePuatitin
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Non-melanistic 49 S&o Miguel do Araguaia, Goiés, Brazil -13,4297 -50,5468 Tropical and Subtropical Grasslandsras and Shrublands Cerrado Report 2010 Jaguar ConsePuatitin
Non-melanistic 50 S&o Miguel do Araguaia, Goiés, Brazil -13,4220 -50,5518 Tropical and Subtropical GrasslandsrBas and Shrublands Cerrado Report 2010 Jaguar ConsePuatitin
Non-melanistic 51 Fazenda Lagoinha, Santa Luzia, Ntd@rBrazil -3,9511 -45,8447 Tropical and Subtropical MBistadleaf Forest Maranh&o Babagu forests Photograph 1993 ioE3nieldi Museum
Non-melanistic 52 Alto Rio Doce, Minas Gerais, Brazil a7 -43,4063 Tropical and Subtropical Moist BroadleatBp Bahia interior forests Photograph 2003 National MuseiuNatural History USA
Non-melanistic 53 Sé&o Bento, Minas Gerais, Brazil -213752 -45,2338 Tropical and Subtropical Moist Broadleaf Forest Ito Rarana Atlantic forests Capture 2008 Instituto Pro-Caroi/
Non-melanistic 54 Sé&o Bento, Minas Gerais, Brazil -211752 -45,2606 Tropical and Subtropical Moist Broadleaf Forest Ito Rarana Atlantic forests Capture 2008 Instituto Pro-Caroi/
Non-melanistic 55 Sé&o Bento, Minas Gerais, Brazil -210761 -45,2622 Tropical and Subtropical Moist Broadleaf Forest Ito Rarana Atlantic forests Capture 2008 Instituto Pro-Caroi/
Non-melanistic 56 Rio Doce State Park, Minas GeraigiBra -19,7532 -42,5640 Tropical and Subtropical Moist BreaéiForest Bahia interior forests Photograph 2006 UFMG Brazil
Non-melanistic 57 Rio Doce State Park, Minas GeraigiBra -19,7255 -42,5264 Tropical and Subtropical Moist BreaéiForest Bahia interior forests Photograph 2006 UFMG Brazil
Non-melanistic 58 Rio Doce State Park, Minas GeraigiBra -19,6742 -42,5389 Tropical and Subtropical Moist BreaéiForest Bahia interior forests Photograph 2006 UFMG Brazil
Non-melanistic 59 Rio Doce State Park, Minas GeraigiBra -19,6923 -42,5771 Tropical and Subtropical Moist BreaéiForest Bahia interior forests Photograph 2006 UFMG Brazil
Non-melanistic 60 Serra do Cabral State Park, Minas G@&mwsgil -17,5786 -44,2610 Tropical and Subtropical GrasislaBavannas and Shrublands Cerrado Photograph no data itutdrBtotropicos
Non-melanistic 61 Grande Sertdo Veredas National ParlasMGerais, Brazil -14,9408 -45,7548 Tropical and Subtrb@isslands, Savannas and Shrublands Cerrado Report 2012 stitutdnBiotropicos
Non-melanistic 62 Grande Sertdo Veredas National ParlasMGerais, Brazil -15,1683 -45,7128 Tropical and Subtrb@isslands, Savannas and Shrublands Cerrado Photographll 20 Instituto Biotropicos
Non-melanistic 63 Grande Sertdo Veredas National ParlasMGerais, Brazil -14,9403 -45,8065 Tropical and Subtrb@isslands, Savannas and Shrublands Cerrado Report 2010 stitutdnBiotropicos
Non-melanistic 64 Grande Sertdo Veredas National ParlasMGerais, Brazil -14,9409 -45,7550 Tropical and Subtrb@isslands, Savannas and Shrublands Cerrado Photographll 20 Instituto Biotropicos
Non-melanistic 65 Grande Sertdo Veredas National ParlasMGerais, Brazil -15,2611 -45,7538 Tropical and Subtrb@isslands, Savannas and Shrublands Cerrado Report 2010 stitutdnBiotropicos
Non-melanistic 66 Grande Sertdo Veredas National ParlasMGerais, Brazil -15,3132 -45,7682 Tropical and Subtrb@isslands, Savannas and Shrublands Cerrado Photograph10 20 Instituto Biotropicos
Non-melanistic 67 Veredas do Peruagu National Park, sMawrais, Brazil -14,9593 -44,6702 Tropical and SubtrofBcasslands, Savannas and Shrublands Cerrado Photograph 2010 Instituto Biotropicos
Non-melanistic 68 Pouso Alegre, Minas Gerais, Brazil 2271  -45,8317 Tropical and Subtropical Moist Broadleaf Rores Alto Parana Atlantic forests Photograph 2006 CENAP ICMBio
Non-melanistic 69 Rio Doce State Park Boundaries, MBesis, Brazil -19,6573 -42,6213 Tropical and SubtropiaaisiBroadleaf Forest Bahia interior forests Photograph 1981 M@®Brazil
Non-melanistic 70 Anaurilandia, Mato Grosso do Sul, Braz -21,8027 -52,9789 Tropical and Subtropical Grasslanaigaishas and Shrublands Cerrado Faecal DNA 1999 InstieuResiquisas Ecolégicas
Non-melanistic 71 Aquidauana, Mato Grosso do Sul, Brazi -20,2908 -55,6278 Tropical and Subtropical Grasslandsr®as and Shrublands Cerrado Photograph 2008 Silveira@dal
Non-melanistic 72 Aquidauana, Mato Grosso do Sul, Brazi -20,2908 -55,6278 Tropical and Subtropical Grasslandsras and Shrublands Cerrado Photograph 2008 Silveira@dal
Non-melanistic 73 Aquidauana, Mato Grosso do Sul, Brazi -20,2908 -55,6278 Tropical and Subtropical Grasslandsras and Shrublands Cerrado Photograph 2008 Furtado & 2068
Non-melanistic 74 Bodoquena, Mato Grosso do Sul, Brazil -20,1012 -56,7932 Tropical and Subtropical GrasslandsrBas and Shrublands Cerrado Photograph 1960 MUZUSP Brazil
Non-melanistic 75 Morro do Azeite, Corumba, Mato Gross&adl, Brazil -19,1738 -57,5491 Tropical and Subtropical Bryadleaf Forest Chiquitano dry forests Capture 2006 Pd\rolaiental MS
Non-melanistic 76 Campo Grande, Mato Grosso do SuljlBraz -20,5763 -54,7572 Tropical and Subtropical Grasslanaigaishas and Shrublands Cerrado Faecal DNA  no data Ponzerode
Non-melanistic 77 Campo Grande, Mato Grosso do SuljlBraz -20,4265 -54,7168 Tropical and Subtropical Grasslanaigaishas and Shrublands Cerrado Faecal DNA no data Ponzerode
Non-melanistic 78 Campo Grande, Mato Grosso do SuljlBraz -20,3481 -54,5438 Tropical and Subtropical Grasslanaigaishas and Shrublands Cerrado Faecal DNA no data Ponzerode
Non-melanistic 79 Corumba, Mato Grosso do Sul, Brazil 0680 -57,7207 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Photograph 1992 CENAP ICMBio
Non-melanistic 80 Corumba, Mato Grosso do Sul, Brazil 9989 -57,6621 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Capture 2006 Embrapa Brazil
Non-melanistic 81 Corumba, Mato Grosso do Sul, Brazil 9989 -57,6621 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Capture 2006 Embrapa Brazil
Non-melanistic 82 Corumba, Mato Grosso do Sul, Brazil 5881 -57,5362 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Photograph 2006 Embrapa Brazil
Non-melanistic 83 Corumba, Mato Grosso do Sul, Brazil 5881 -57,5362 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Photograph 2006 Embrapa Brazil
Non-melanistic 84 Corumba, Mato Grosso do Sul, Brazil 9989 -57,6364 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Capture 2006 Embrapa Brazil
Non-melanistic 85 Fazenda Ariranha, Porto Primavera, atsso do Sul, Brazil -21,9882 -52,3934 Tropical and SulutabMoist Broadleaf Forest Alto Parana Atlantic forests ptQee 1993 Eizirik et al 2003
Non-melanistic 86 Fazenda Barranco Alto, Pantanal do\Rgro, Mato Grosso do Sul, Brazil -19,5356 -56,1354 Fédd@rasslands and Savannas Pantanal Photograph 2008 Jaguar Conservation Fund
Non-melanistic 87 Fazenda Caiman, Miranda, Mato Grdessul, Brazil -19,9124 -56,3909 Flooded Grasslands aveh8as Pantanal Photograph 2012 CENAP ICMBio
Non-melanistic 88 Fazenda Casa de Pedra, Anaurilavidia, Grosso do Sul, Brazil -21,8929 -52,6613 Tropical artt®pical Grasslands, Savannas and Shrublands Cerrado cal BAA 2004 Instituto Pro-Carnivoros
Non-melanistic 89 Fazenda Casa de Pedra, Anaurilavidia, Grosso do Sul, Brazil -21,8662 -52,6099 Tropical artt®pical Grasslands, Savannas and Shrublands Cerrado cal BAA 2004 Instituto Pro-Carnivoros
Non-melanistic 90 Fazenda Morro das Pedras, Nhacolavidta, Grosso do Sul, Brazil -19,3083 -55,7628 Flooded Guads and Savannas Pantanal Photograph 2011 Instituto de Pesquisas Ecaigi
Non-melanistic 91 Fazenda San Francisco, Mato GrosSuki®razil -18,6641 -56,3946 Flooded Grasslands anchBasa Pantanal Foto 2012 CENAP ICMBio
Non-melanistic 92 Fazenda San Francisco, Mato GrosSuki®razil -18,6641 -56,3946 Flooded Grasslands anch8asa Pantanal Foto no data CENAP ICMBIio
Non-melanistic 93 Fazenda San Francisco, Mato GrosSuki®razil -18,6598 -56,4543 Flooded Grasslands anch8asa Pantanal Foto no data CENAP ICMBIio
Non-melanistic 94 Fazenda Séao Bento, Mato Grosso Hd@&ril -18,8578 -57,3220 Flooded Grasslands and Sasanna Pantanal Foto no data UFRGS Brazil
Non-melanistic 95 Fazenda Séao Bento, Mato Grosso Hd@&ril -18,8888 -57,3210 Flooded Grasslands and Sasanna Pantanal Foto no data UFRGS Brazil
Non-melanistic 96 Fazenda Séao Bento, Mato Grosso Hd@&ril -19,5011 -57,0078 Flooded Grasslands and Sasanna Pantanal Capture 1995 Instituto Pro-Carnivoros
Non-melanistic 97 Fazenda Séao Bento, Mato Grosso Hd@&ril -19,4989 -57,0665 Flooded Grasslands and Sasanna Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 98 Fazenda Séao Bento, Mato Grosso Hd@&ril -19,4989 -57,0665 Flooded Grasslands and Sasanna Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 99 Fazenda Séao Bento, Mato Grosso Hd@&ril -19,4956 -57,0547 Flooded Grasslands and Sasanna Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 100 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,5890 -56,9934 Flooded Grasslands and Sasann Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 101 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,4583 -56,8893 Flooded Grasslands and Sasann Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 102 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,4300 -56,9080 Flooded Grasslands and Sasann Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 103 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,4773 -56,8310 Flooded Grasslands and Sasann Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 104 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,5320 -56,9246 Flooded Grasslands and Sasann Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 105 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,6153 -56,9246 Flooded Grasslands and Sasann Pantanal Photograph 2012 CENAP ICMBio
Non-melanistic 106 Fazenda Séo Bento, Mato Grossaiti@B&zil -19,6488 -56,8898 Flooded Grasslands and Sasann Pantanal Photograph 2012 CENAP ICMBio
Non-melanistic 107 Fazenda Séo Bento, Mato Grossaiti@&zil -19,4475 -56,8890 Flooded Grasslands and Sasann Pantanal Capture 2008 Instituto Pro-Carnivoros
Non-melanistic 108 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -19,9038 -55,7686 Flooded GrasslandSavaihnas Pantanal Capture 2001 CENAP ICMBio
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Non-melanistic 109 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -19,9419 -55,7258 Flooded GrasslandSavahnas Pantanal Capture 2001 CENAP ICMBio
Non-melanistic 110 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,0000 -55,7042 Flooded GrasslandSavahnas Pantanal Capture 2001 CENAP ICMBio
Non-melanistic 111 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,0000 -55,7410 Flooded GrasslandSavahnas Pantanal Capture 2002 CENAP ICMBio
Non-melanistic 112 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -19,9576 -55,7701 Flooded GrasslandSavahnas Pantanal Capture 2003 CENAP ICMBio
Non-melanistic 113 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,0383 -55,7792 Flooded GrasslandSavahnas Pantanal Capture 2003 CENAP ICMBio
Non-melanistic 114 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,0000 -55,8026 Flooded GrasslandSavahnas Pantanal Capture 2003 CENAP ICMBio
Non-melanistic 115 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,1135 -55,8232 Tropical and SubtrégBcasslands, Savannas and Shrublands Cerrado Capture 2003 ENAPQCMBio
Non-melanistic 116 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,0804 -55,7595 Flooded GrasslandSavaihnas Pantanal Capture 2003 CENAP ICMBio
Non-melanistic 117 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -20,0000 -55,8432 Flooded GrasslandSavaihnas Pantanal Capture 2003 CENAP ICMBio
Non-melanistic 118 Fazenda Sete, Aquidauana, MatosGms Sul, Brazil -19,9563 -55,8591 Flooded GrasslandSavaihnas Pantanal Capture 2001 CENAP ICMBio
Non-melanistic 119 llha do Jazao, Mato Grosso doEBakzil -22,1799 -52,6166 Tropical and Subtropical Moist Biteaf Forest Alto Parana Atlantic forests Capture 1993 Eietrid 2003
Non-melanistic 120 Ivinhema, Mato Grosso do Sul, Brazil -22,8592 -53,6333 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Capture 2004 Institute @arnivoros
Non-melanistic 121 Ivinhema, Mato Grosso do Sul, Brazil -22,0322 -53,7647 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Capture 2004 Institute @arnivoros
Non-melanistic 122 Ivinhema, Mato Grosso do Sul, Brazil -22,7909 -53,6723 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Capture 2005 Institute @arnivoros
Non-melanistic 123 Ivinhema, Mato Grosso do Sul, Brazil -22,7909 -53,6723 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Capture 2005 Institute @arnivoros
Non-melanistic 124 Ivinhema, Mato Grosso do Sul, Brazil -22,9376 -53,6858 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Faecal DNA 2005 Intifro-Carnivoros
Non-melanistic 125 Ivinhema, Mato Grosso do Sul, Brazil -22,8787 -53,6558 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Capture 2002 Institute @arnivoros
Non-melanistic 126 Ivinhema, Mato Grosso do Sul, Brazil -22,7739 -53,6666 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Capture 2006 Institute @arnivoros
Non-melanistic 127 Ivinhema, Mato Grosso do Sul, Brazil -22,7863 -53,6673 Tropical and Subtropical Moist Broadfea®st Alto Parané Atlantic forests Faecal DNA 2005 Intifro-Carnivoros
Non-melanistic 128 Miranda, Mato Grosso do Sul, Brazil ,20@7 -56,4771 Tropical and Subtropical Grasslands, 8asand Shrublands Cerrado Photograph 2012 ULBRA Brazil
Non-melanistic 129 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 130 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 131 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 132 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 133 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 134 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 135 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 136 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2003 Instituto Pro-Carnivoros
Non-melanistic 137 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2004 Instituto Pro-Carnivoros
Non-melanistic 138 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2004 Instituto Pro-Carnivoros
Non-melanistic 139 Miranda, Mato Grosso do Sul, Brazil ,0885 -56,6001 Flooded Grasslands and Savannas Pantanal Capture 2004 Instituto Pro-Carnivoros
Non-melanistic 140 Pantanal de Miranda, Mato Gross8udpBrazil -19,5757 -56,2287 Flooded Grasslands and 8asan Pantanal Report 2002 Jaguar Conservation Fund
Non-melanistic 141 Pantanal de Miranda, Mato Gross8udpBrazil -19,9261 -56,3049 Flooded Grasslands and 8asan Pantanal Report 2003 Jaguar Conservation Fund
Non-melanistic 142 Pantanal de Miranda, Mato Gross8udpBrazil -19,6950 -56,3311 Flooded Grasslands and 8asan Pantanal Photograph 2004 Jaguar Conservation Fund
Non-melanistic 143 Pantanal de Miranda, Mato GrossBudpBrazil -19,7488 -56,3610 Flooded Grasslands and 8asan Pantanal Report 2003 Jaguar Conservation Fund
Non-melanistic 144 Porto Murtinho, Mato Grosso do SuizB -21,7168 -57,8560 Tropical and Subtropical Grasslé®eigannas and Shrublands Humid Chaco Photograph 2011 ciaFestleral Brazil
Non-melanistic 145 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,2420 -52,7541 Tropical and Subtabpioist Broadleaf Forest Alto Parana Atlantic forests Capt 1999 Instituto Pro-Carnivoros
Non-melanistic 146 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,1133 -52,6430 Tropical and Subtabpioist Broadleaf Forest Alto Parana Atlantic forests Capt 1998 CENAP ICMBio
Non-melanistic 147 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,0697 -52,4144 Tropical and Subtabpioist Broadleaf Forest Alto Paran& Atlantic forests Capt 1998 CENAP ICMBio
Non-melanistic 148 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,0942 -52,4167 Tropical and Subtabpioist Broadleaf Forest Alto Paran& Atlantic forests Capt 1998 CENAP ICMBio
Non-melanistic 149 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,1147 -53,0229 Tropical and Subtabg@casslands, Savannas and Shrublands Cerrado Capture 1998 CENAP ICMBIio
Non-melanistic 150 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -21,8342 -52,4048 Tropical and Subtabg@casslands, Savannas and Shrublands Cerrado Capture 2000 Ilha Solteira Zoo
Non-melanistic 151 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,0949 -52,8826 Tropical and Subtabg@casslands, Savannas and Shrublands Cerrado Capture 1999 CENAP ICMBIio
Non-melanistic 152 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,1701 -52,6398 Tropical and Subtabpioist Broadleaf Forest Alto Parana Atlantic forests Capt 2000 CENAP ICMBio
Non-melanistic 153 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -22,1216 -52,5255 Tropical and Subtabpioist Broadleaf Forest Alto Paran& Atlantic forests Capt 2000 Rio de Janeiro Zoo
Non-melanistic 154 Porto Primavera, Anaurilandia, MatosSoado Sul, Brazil -21,8342 -52,4048 Tropical and Subtab@casslands, Savannas and Shrublands Cerrado Capture 2000 Ilha Solteira Zoo
Non-melanistic 155 Porto Primavera, Bataguassu, MatosGmbs Sul, Brazil -21,9635 -52,4821 Tropical and Subtré@casslands, Savannas and Shrublands Cerrado Capture 1999 izirik eEal 2003
Non-melanistic 156 Porto Primavera, Bataguassu, MatosGmbs Sul, Brazil -21,5915 -52,2312 Tropical and Subtré@casslands, Savannas and Shrublands Cerrado Capture 1993 izirik eEal 2003
Non-melanistic 157 Porto Primavera, Fazenda Ariranha, Batsso do Sul, Brazil -22,1131 -52,6430 Tropical and SphtabMoist Broadleaf Forest Alto Parana Atlantic forests aptdre 1998 CENAP ICMBio
Non-melanistic 158 Refugio Ecologico Fazenda CaimatpMsrosso do Sul, Brazil -20,1078 -56,3628 Tropical ardrBpical Grasslands, Savannas and Shrublands Cerrado ur€apt 2006 Jaguar Conservation Fund
Non-melanistic 159 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,1056 -56,3841 Tropical ardrBpical Grasslands, Savannas and Shrublands Cerrado ur€apt 2003 Jaguar Conservation Fund
Non-melanistic 160 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,0855 -56,3931 Tropical ardrBpical Grasslands, Savannas and Shrublands Cerrado ur€apt 2003 Jaguar Conservation Fund
Non-melanistic 161 Refugio Ecologico Fazenda CaimatpMsrosso do Sul, Brazil -20,0452 -56,3720 Flooded Gradsiand Savannas Pantanal Capture 2003 Jaguar Conservation Fund
Non-melanistic 162 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,0597 -56,3451 Flooded Gradsiand Savannas Pantanal Capture 2003 Jaguar Conservation Fund
Non-melanistic 163 Refugio Ecologico Fazenda CaimatpMsrosso do Sul, Brazil -20,0852 -56,3036 Flooded Gradsiand Savannas Pantanal Capture 2005 Jaguar Conservation Fund
Non-melanistic 164 Refugio Ecologico Fazenda CaimatpMsrosso do Sul, Brazil -20,1163 -56,3015 Flooded Gradsiand Savannas Pantanal Capture 2005 Jaguar Conservation Fund
Non-melanistic 165 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,1187 -56,2990 Flooded Gradsiand Savannas Pantanal Capture 2005 Jaguar Conservation Fund
Non-melanistic 166 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,1300 -56,3291 Flooded Gradsiand Savannas Pantanal Capture 2006 Jaguar Conservation Fund
Non-melanistic 167 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,1422 -56,3034 Flooded Gradsiand Savannas Pantanal Capture 2006 Jaguar Conservation Fund
Non-melanistic 168 Refugio Ecologico Fazenda CaimatpM&rosso do Sul, Brazil -20,0487 -56,3977 Flooded Gradsiand Savannas Pantanal Capture 2006 Jaguar Conservation Fund
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Non-melanistic 169 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,0341 -56,3877 Flooded Gradsiand Savannas Pantanal Capture 2006 Jaguar Conservation Fund
Non-melanistic 170 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -20,0251 -56,3721 Flooded Gradsiand Savannas Pantanal Capture 2006 Jaguar Conservation Fund
Non-melanistic 171 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -19,9690 -56,3641 Flooded Gradsiand Savannas Pantanal Photograph 2011 CENAP ICMBio
Non-melanistic 172 Refugio Ecologico Fazenda CaimatpMBrosso do Sul, Brazil -19,9829 -56,4025 Flooded Gradsiand Savannas Pantanal Photograph 2011 CENAP ICMBio
Non-melanistic 173 Rio Miranda, Mato Grosso do Sul, Braz -19,4474 -57,2993 Flooded Grasslands and Savannas Pantanal Photograph 2011 CENAP ICMBio
Non-melanistic 174 Ronda do Laucides, Bataguasswy Mabsso do Sul, Brazil -21,9862 -52,3771 Tropical andrSplual Moist Broadleaf Forest Alto Parana Atlantic forests Capture 1993 Jaguar Conservation Fund
Non-melanistic 175 Séao Carlos, Anaurilandia, Mato Graks8ul, Brazil -22,1303 -52,5676 Tropical and Subtropitaist Broadleaf Forest Alto Parana Atlantic forests Capture 0022 Jaguar Conservation Fund
Non-melanistic 176 Taquari, Mato Grosso do Sul, Brazil ,3187 -56,9834 Flooded Grasslands and Savannas Pantanal Capture 2002 Jaguar Conservation Fund
Non-melanistic 177 Taquarussu, lvinhema, Mato GrossBuloBrazil -22,7269 -53,5238 Tropical and Subtropical $¢l@roadleaf Forest Alto Parana Atlantic forests Capture 2007 IBAMA
Non-melanistic 178 Alta Floresta, Mato Grosso, Brazil 3802 -56,4251 Tropical and Subtropical Moist Broadleaf §tore Mato Grosso seasonal forests Capture 2003 UNIFAP Brazil
Non-melanistic 179 Alta Floresta, Mato Grosso, Brazil 999 -56,7304 Tropical and Subtropical Moist Broadleaf Rores Madeira-Tapajos moist forests Capture no data UNIFAP Brazil
Non-melanistic 180 Alta Floresta, Mato Grosso, Brazil 485 -55,8740 Tropical and Subtropical Moist Broadleaf Rores Mato Grosso seasonal forests Photograph no data UNIFA#H Bra
Non-melanistic 181 Alta Floresta, Mato Grosso, Brazil 38T -56,1632 Tropical and Subtropical Moist Broadleaf Rores Madeira-Tapajos moist forests Photograph  no data UNIFARiBra
Non-melanistic 182 Berrante Rio das Mortes, Ribeirdo &hsira, , Mato Grosso, Brazil -12,7999 -57,0329 Tropicd!@ubtropical Moist Broadleaf Forest Mato Grosso seaforests Capture 2006 CENAP ICMBio
Non-melanistic 183 Caceres, Mato Grosso, Brazil -16,0262 2487 Tropical and Subtropical Grasslands, SavannaStantlands Cerrado Photograph no data UNIFAP Brazil
Non-melanistic 184 Ponte do Rio Arinos, Diamantinotdfarosso, Brazil -14,3001 -56,1420 Tropical and Subtrog@cabslands, Savannas and Shrublands Cerrado Photograph 9 200 UNIFAP Brazil
Non-melanistic 185 Estagdo Ecoldgica do Taiaméd, Matsso, Brazil -16,9694 -56,2463 Flooded Grasslands arahSas/ Pantanal Photograph 2012 CENAP ICMBio
Non-melanistic 186 Estagdo Ecoldgica do Taiamé&, Matsso, Brazil -16,8936 -56,3717 Flooded Grasslands arahSas/ Pantanal Report 2012 CENAP ICMBio
Non-melanistic 187 Estagdo Ecoldgica do Taiamé&, Matsso, Brazil -16,7469 -57,7308 Flooded Grasslands arahSas/ Pantanal Photograph 2011 CENAP ICMBio
Non-melanistic 188 Estagdo Ecoldgica do Taiamé&, Matisso, Brazil -16,7569 -57,6564 Flooded Grasslands arahSas/ Pantanal Photograph 2011 CENAP ICMBio
Non-melanistic 189 Fazenda Barranco Alto, Mato Gross8ud, Brazil -19,5722 -56,1616 Flooded Grasslands anainfBas Pantanal Capture 2007 Jaguar Conservation Fund
Non-melanistic 190 Fazenda Miranda, Mato Grosso doBsakil -19,8259 -56,3364 Flooded Grasslands and Savannas Pantanal Capture 2007 Jaguar Conservation Fund
Non-melanistic 191 Fazenda Miranda, Mato Grosso doBsakil -19,9542 -56,2526 Flooded Grasslands and Savannas Pantanal Capture 2006 Jaguar Conservation Fund
Non-melanistic 192 Fazenda Miranda, Mato Grosso doBsakil -19,7580 -56,3293 Flooded Grasslands and Savannas Pantanal Capture 2007 Jaguar Conservation Fund
Non-melanistic 193 Fazenda Miranda, Mato Grosso doBsakil -19,7580 -56,3293 Flooded Grasslands and Savannas Pantanal Capture 2007 Jaguar Conservation Fund
Non-melanistic 194 Fazenda Miranda, Mato Grosso doBsakil -19,9453 -56,2370 Flooded Grasslands and Savannas Pantanal Capture 2008 Jaguar Conservation Fund
Non-melanistic 195 Fazenda Miranda, Mato Grosso doBsakil -19,8532 -56,3178 Flooded Grasslands and Savannas Pantanal Capture 2007 Jaguar Conservation Fund
Non-melanistic 196 Fazenda Miranda, Mato Grosso doBsakil -19,9394 -56,2690 Flooded Grasslands and Savannas Pantanal Capture 2006 Jaguar Conservation Fund
Non-melanistic 197 Fazenda Miranda, Mato Grosso doBsakil -19,9696 -56,2440 Flooded Grasslands and Savannas Pantanal Capture 2007 Jaguar Conservation Fund
Non-melanistic 198 Lambari D'Oeste, Mato Grosso, Brazil 5,3243 -58,0045 Tropical and Subtropical Dry Broadleaf Rores Chiquitano dry forests Capture 2005 Jaguar Conservatiod Fun
Non-melanistic 199 Lucas do Rio Verde, Mato Grosso,iBraz -13,0278 -55,8976 Tropical and Subtropical Grasslanaigaishas and Shrublands Cerrado Photograph no data IBAMA
Non-melanistic 200 Santa Rosa, Mato Grosso, Brazil -&§819 -57,5502 Tropical and Subtropical Moist Broadleaf Forest atoMGrosso seasonal forests Photograph 1934 Emilio Quakéum
Non-melanistic 201 Comodoro, Mato Grosso, Brazil -13,7100 9,7852 Tropical and Subtropical Dry Broadleaf Forest Cheéaoi dry forests Photograph 2003 National Museum of Nakisabry USA
Non-melanistic 202 Pantanal Matogrossense National Mato Grosso, Brazil -16,5988 -57,7876 Flooded GrasslandsSavannas Pantanal Photograph no data CENAP ICMBio
Non-melanistic 203 Pantanal Matogrossense National Mato Grosso, Brazil -17,8486 -57,5106 Tropical and SultebPry Broadleaf Forest Chiquitano dry forests Photograph data CENAP ICMBio
Non-melanistic 204 Pantanal Matogrossense National Rato Grosso, Brazil -17,6112 -57,6217 Tropical and SultebPry Broadleaf Forest Chiquitano dry forests Photograph 0820 Astete et al 2008
Non-melanistic 205 Pantanal Matogrossense National Mato Grosso, Brazil -17,6692 -57,4298 Tropical and SulitebPry Broadleaf Forest Chiquitano dry forests Photograph 0920 Hunter & Rabinowitz 2009
Non-melanistic 206 Chapada dos Guimarées National Fiatk, Grosso, Brazil -15,2962 -55,8451 Tropical and Subtedi@rasslands, Savannas and Shrublands Cerrado Photograptdata CENAP ICMBio
Non-melanistic 207 Pantanal Matogrossense National Mato Grosso, Brazil -17,8244 -57,4367 Tropical and SultebPry Broadleaf Forest Chiquitano dry forests Photograph 4119 MUZUSP Brazil
Non-melanistic 208 Cuiaba River, Pantanal, Mato GraBsazil -16,3590 -55,9603 Flooded Grasslands and Savannas Pantanal Photograph 2010 CENAP ICMBio
Non-melanistic 209 Rondondpolis, Mato Grosso, Brazil 4361 -54,5661 Tropical and Subtropical Grasslands, Sasam Shrublands Cerrado Photograph 2010 CENAP ICMBIio
Non-melanistic 210 RPPN Acurizal, Mato Grosso, Brazil 1889 -60,1351 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Photograph  no data Ecotrépica
Non-melanistic 211 RPPN Acurizal, Mato Grosso, Brazil 2708 -60,1649 Tropical and Subtropical Dry Broadleaf Forest hiquitano dry forests Photograph  no data Ecotrépica
Non-melanistic 212 Belém, Par4, Brazil -1,7662 -48,3392 Tropical and Subtrbploist Broadleaf Forest Tocantins/Pindare moist forests otdyraph 1982 Emilio Gueldi Museum
Non-melanistic 213 Belém, Par4, Brazil -1,7240 -48,4809 Tropical and Subtrbploist Broadleaf Forest Tocantins/Pindare moist forests otdyraph 1987 Emilio Gueldi Museum
Non-melanistic 214 Belém, Paré, Brazil -1,5466 -48,2090 Tropical and Subtrbploist Broadleaf Forest Tocantins/Pindare moist forests otdyraph 1940 Emilio Gueldi Museum
Non-melanistic 215 Belém, Para, Brazil -1,5175 -48,3405 Tropical and Subtrbploist Broadleaf Forest Tocantins/Pindare moist forests otdyraph 1944 Emilio Gueldi Museum
Non-melanistic 216 Pacaja, Para, Brazil -4,2750 -50,6824 Tropical and Subaibigicist Broadleaf Forest Xingu-Tocantins-Araguaia moist$ts Photograph  no data IBAMA
Non-melanistic 217 Amazonia National Park, Pard, Brazil 4185 -56,6850 Tropical and Subtropical Moist BroadleatBp Madeira-Tapajés moist forests Photograph 2009 CENAP IEMB
Non-melanistic 218 Cant&o National Park, Para, Brazil 0836 -50,1622 Tropical and Subtropical Grasslands, SasamiShrublands Cerrado Report 2006 Jaguar Conservation Fund
Non-melanistic 219 Cant&o National Park, Para, Brazil 8966 -50,1744 Tropical and Subtropical Grasslands, SasamiShrublands Cerrado Report 2005 Jaguar Conservation Fund
Non-melanistic 220 Cant&o National Park, Para, Brazil 9305 -50,2045 Tropical and Subtropical Grasslands, SasamhShrublands Cerrado Report 2007 Jaguar Conservation Fund
Non-melanistic 221 Rondon do Par4, Brazil -4,7354 -48,1090 ropidal and Subtropical Moist Broadleaf Forest Tocarfimelare moist forests Capture 2008 Policia Ambiental PeailB
Non-melanistic 222 Rondon do Para, Brazil -4,7263 -48,2638 ropidal and Subtropical Moist Broadleaf Forest Tocarfimelare moist forests Capture 2008 Policia Ambiental PeailB
Non-melanistic 223 Taperinha, Para, Brazil -2,5721 -48,2812 ropidal and Subtropical Moist Broadleaf Forest TocarRimslare moist forests Photograph 1920 MUZUSP Brazil
Non-melanistic 224 Tucurui, Para, Brazil -3,7356 -49,7390 Tropical and Subtabpioist Broadleaf Forest Xingu-Tocantins-Araguaia moist$ts Capture 2008 Fundag&o Zoobotanica Para Brazil
Non-melanistic 225 Vila Bravo, Tocantins River, Parazira -4,6099 -47,9468 Tropical and Subtropical Moist Broatiforest Tocantins/Pindare moist forests Photograph 1980 WaBBrazil
Non-melanistic 226 Nascente do Parnaiba, Piaui, Brazil 0,098 -45,7178 Tropical and Subtropical GrasslandsnBasaand Shrublands Cerrado Report 2008 Jaguar Conservation F
Non-melanistic 227 Serra da Capivara National Park, PBaail -8,7106 -42,5164 Desert and Xeric Shrublands Caatinga Report 2010 Jaguar Conservation Fund
Non-melanistic 228 Serra da Capivara National Park, PBaafil -8,6001 -42,5694 Desert and Xeric Shrublands Caatinga Report 2010 Jaguar Conservation Fund
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Non-melanistic 229 Serra da Capivara National Park, PBaazil -8,7206 -42,4889 Desert and Xeric Shrublands Caatinga Photograph 2010 Jaguar Conservation Fund
Non-melanistic 230 Serra da Capivara National Park, PBaazil -8,6558 -42,5931 Desert and Xeric Shrublands Caatinga Photograph 2009 Jaguar Conservation Fund
Non-melanistic 231 Serra da Capivara National Park, PBaazil -8,6890 -42,5551 Desert and Xeric Shrublands Caatinga Photograph 2010 Jaguar Conservation Fund
Non-melanistic 232 Serra da Capivara National Park, PBaazil -8,6497 -42,5266 Desert and Xeric Shrublands Caatinga Photograph 2010 Jaguar Conservation Fund
Non-melanistic 233 Serra da Capivara National Park, PBaazil -8,8096 -42,5945 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 234 Serra da Capivara National Park, PBaazil -8,7234 -42,4645 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 235 Serra da Capivara National Park, PBaail -8,7660 -42,5926 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 236 Serra da Capivara National Park, PBaail -8,7852 -42,6315 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 237 Serra da Capivara National Park, PBaazil -8,6495 -42,6301 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 238 Serra da Capivara National Park, PBaazil -8,7562 -42,4818 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 239 Serra da Capivara National Park, PBaazil -8,8066 -42,6736 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 240 Serra da Capivara National Park, PBaazil -8,56934 -42,5537 Desert and Xeric Shrublands Caatinga Photograph 2007 UNB Brazil
Non-melanistic 241 Serra das Confusdes National Parkj, Beazil -8,9736 -43,4451 Tropical and Subtropical Dry Biteaf Forest Atlantic dry forests Report 2007 Jaguar Conservitind
Non-melanistic 242 Serra das Confusdes National Parki,Beazil -9,0805 -43,4126 Tropical and Subtropical Dry Biteaf Forest Atlantic dry forests Report 2007 Jaguar Conservitind
Non-melanistic 243 Urugui-Una, Piaui, Brazil -8,9670 -45P64 Tropical and Subtropical Grasslands, Savannas antll8hds Cerrado Report 2008 Jaguar Conservation Fund
Non-melanistic 244 Urugui-Una, Piaui, Brazil -8,9685 -45@299 Tropical and Subtropical Grasslands, Savannas antll8hds Cerrado Report 2008 Jaguar Conservation Fund
Non-melanistic 245 Cidade Gaucha, Parand, Brazil -23,379253,0129 Tropical and Subtropical Moist Broadleaf Forest to Rarana Atlantic forests Photograph 1972 CENAP ICMBio
Non-melanistic 246 Iguagu National Park, Parana, Brazil 5,0804 -53,6326 Tropical and Subtropical Moist Broadlea®Bt Araucaria moist forests Report 2012 CENAP ICMBio
Non-melanistic 247 Iguagu National Park, Parana, Brazil 5,6261 -54,4461 Tropical and Subtropical Moist Broad|ea®&Bt Alto Parana Atlantic forests Faecal DNA 2007 Projetm@oros do Iguagu
Non-melanistic 248 Iguagu National Park, Parana, Brazil 5,6278 -54,4630 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Capture 1993 Projeto Caméwdo Iguagu
Non-melanistic 249 Iguagu National Park, Parana, Brazil 55226 -54,0861 Tropical and Subtropical Moist Broad|ea®&Bt Alto Parana Atlantic forests Capture 1993 Projeto Caméwdo Iguagu
Non-melanistic 250 Iguagu National Park, Parana, Brazil 5,5237 -54,3283 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Faecal DNA 2006 Projetmforos do Iguagu
Non-melanistic 251 Iguagu National Park, Parana, Brazil 5,5@93 -54,1983 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Capture 2009 Projeto Camoévdo Iguagu
Non-melanistic 252 Iguagu National Park, Parana, Brazil 5,6226 -54,4516 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Photograph 2009 Projetoi@aos do Iguagu
Non-melanistic 253 Iguagu National Park, Parana, Brazil 56224 -54,4058 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Faecal DNA 2007 CENAMB®D
Non-melanistic 254 Iguagu National Park, Parana, Brazil 5,538 -54,3955 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Faecal DNA no data CEMNA?Bio
Non-melanistic 255 Iguagu National Park, Parana, Brazil 55218 -54,3644 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Photograph  no data CERMBio
Non-melanistic 256 Iguagu National Park, Parana, Brazil 5,6204 -54,4307 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Capture 1999 Projeto Camévdo Iguagu
Non-melanistic 257 Iguagu National Park, Parana, Brazil 5,6204 -54,4307 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Capture 1999 Projeto Camoévdo Iguagu
Non-melanistic 258 Iguagu National Park, Parana, Brazil 5,6245 -54,4154 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Photograph 2004 Ceibanfirge
Non-melanistic 259 Iguagu National Park, Parana, Brazil 5,5@76 -53,8969 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Photograph 1995 Ceibanfirge
Non-melanistic 260 Iguagu National Park, Parana, Brazil 5,2245 -53,7269 Tropical and Subtropical Moist Broadlea®Bt Araucaria moist forests Photograph  no data Ceiba Angenti
Non-melanistic 261 Iguagu National Park, Parana, Brazil 5,6260 -54,4349 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Photograph  no data Pr@jatoivoros do Iguacu
Non-melanistic 262 Itaipu Reserve, Parana, Brazil -24,999954,3677 Tropical and Subtropical Moist Broadleaf Forest to Rlarana Atlantic forests Photograph  no data IBAMA
Non-melanistic 263 Santa Tereza do Oeste, Parand, Brazil -25,0636 -53,6263 Tropical and Subtropical Moist Broadfea®st Araucaria moist forests Photograph 2012 Projeto Carsidortguagu
Non-melanistic 264 Santa Tereza do Oeste, Parana, Brazil -25,1262 -53,6472 Tropical and Subtropical Moist Broadfea®st Araucaria moist forests Faecal DNA 2006 Projeto Cawswto Iguagu
Non-melanistic 265 Chupinguaia, Rondénia -12,6217 -6(904 Tropical and Subtropical Moist Broadleaf Forest Madeinpajis moist forests Photograph 2011 IBAMA
Non-melanistic 266 Porto Velho, Rondénia -8,8787 -63,8231 ropital and Subtropical Moist Broadleaf Forest Monte rdegrzed Photograph  no data Instituto Mamiraud Amazonas
Non-melanistic 267 Virua National Park, Roraima 1,3344 2806 Tropical and Subtropical Moist Broadleaf Forest Regid campinarana Photograph  no data CENAP ICMBio
Non-melanistic 268 Jaquirana, Rio Grande do Sul, Brazil 8,830 -50,3134 Tropical and Subtropical Moist Broadlea®Bt Araucaria moist forests Capture 1975 ULBRA Brazil
Non-melanistic 269 Turvo State Park, Rio Grande doBakil -27,2006 -53,8997 Tropical and Subtropical Moist Biteaf Forest Alto Parané Atlantic forests Capture 1993 Eieirid 2003
Non-melanistic 270 Turvo State Park, Rio Grande doBakil -27,2141 -53,9701 Tropical and Subtropical Moist Biteaf Forest Alto Parané Atlantic forests Photograph 2007 G&FRrazil
Non-melanistic 271 S&0 José do Cedro, Santa Catariaz) B -26,3849 -53,5576 Tropical and Subtropical Moist BleafdForest Araucaria moist forests Faecal DNA 2007 Curittm Z
Non-melanistic 272 Bauru, Séo Paulo, Brazil -22,2996 -480 Tropical and Subtropical Moist Broadleaf Forest AltoaRa Atlantic forests Photograph no data MUZUSP Brazil
Non-melanistic 273 Fazenda Ouro Verde, Maraba PauidaPaulo, Brazil -22,1399 -52,0338 Tropical and Subtrbplo#st Broadleaf Forest Alto Parana Atlantic forests FhaBdeA 2004 llha Solteira Zoo
Non-melanistic 274 Fazenda Ouro Verde, Maraba PauidaPaulo, Brazil -22,0872 -52,1191 Tropical and Subtrbpoést Broadleaf Forest Alto Parana Atlantic forests Ceptu 1998 llha Solteira Zoo
Non-melanistic 275 Mina Limeira, Ribeirdo Grande, Séol®Brazil -24,2169 -48,0739 Tropical and Subtropical MBiwadleaf Forest Serra do Mar coastal forests Photograph 2003 Instituto Pro-Carnivoros
Non-melanistic 276 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1268 -47,8781 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Capture 2008 CENAP ICMBio
Non-melanistic 277 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1157 -47,9937 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2011 CENAP ICMBio
Non-melanistic 278 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1275 -48,0262 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2011 CENAP ICMBio
Non-melanistic 279 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,0814 -47,9777 Tropical arfstrSpical Moist Broadleaf Forest Alto Parana Atlantic ftses Photograph 2011 CENAP ICMBio
Non-melanistic 280 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1234 -47,8276 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2010 CENAP ICMBio
Non-melanistic 281 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1140 -47,9376 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2011 CENAP ICMBio
Non-melanistic 282 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,0801 -47,9385 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2011 CENAP ICMBio
Non-melanistic 283 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,0787 -47,9353 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2011 CENAP ICMBio
Non-melanistic 284 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1369 -48,0676 Tropical arfstrSpical Moist Broadleaf Forest Alto Parana Atlantic ftses Photograph 2011 CENAP ICMBio
Non-melanistic 285 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,0993 -47,9707 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2011 CENAP ICMBio
Non-melanistic 286 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1833 -47,9703 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2009 CENAP ICMBio
Non-melanistic 287 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1385 -47,8918 Tropical arfstrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph 2009 CENAP ICMBio
Non-melanistic 288 Carlos Botelho State Park, Vale ibe@iR, Sdo Paulo, Brazil -24,1185 -47,9610 Tropical arfsrSpical Moist Broadleaf Forest Serra do Mar coastal forests Photograph no data UNESP Brazil
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Nascentes do Rio Parnaiba NatRad, Tocantins,
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Samples Locality / Country Tat Long Biome Ecoregion Sampletype  Year Information Source
Non-melanistic 349 Amazonas, Mesai River, Colombia P2 -72,0614 Tropical and Subtropical Moist Broadleaf Forest Caqueta moist forests Report 1970 Panthera
Non-melanistic 350 Amazonas, Yari River, Colombia -0,4877 -72,3316 Tropical and Subtropical Moist Broadleaf Forest quéta moist forests Report 1970 Panthera
Non-melanistic 351 Antioquia, Apartadd, Colombia 6,0593 -69,3997 Tropical and Subtropical Grasslands, SavamasStaublands Llanos Report 1974 Panthera
Non-melanistic 352 Antioquia, El Tigre, Colombia 6,9069 -74,8044 Tropical and Subtropical Moist Broadleaf Forest gdatena Valley montane forests Report 1999 Panthera
Non-melanistic 353 Antioquia, Puerto Berrio, Colombia ®=a -74,3309 Tropical and Subtropical Moist Broadleaf Rores Magdalena-Uraba moist forests Report 2008 Panthera
Non-melanistic 354 Antioquia, Puerto Berrio, Colombia 48 -74,2889 Tropical and Subtropical Moist Broadleaf Rores Magdalena-Uraba moist forests Report 2009 Panthera
Non-melanistic 355 Arauca, Colombia 7,0695 -70,7782 Tropical and Subtropical GrasslandsnBasaand Shrublands Llanos Report 1976 Panthera
Non-melanistic 356 Arauca, El Tigre, Colombia 6,7715 -84 Tropical and Subtropical Moist Broadleaf Forest MagiaValley montane forests Report 1999 Panthera
Non-melanistic 357 Arauca, Lipa River, Colombia 6,7767 ,12a0 Tropical and Subtropical Grasslands, SavannaStantlands Llanos Report 1977 Panthera
Non-melanistic 358 Bolivar, Colombia 8,5678 -74,1957 Tropical and Subtropical Moist Broadlea®Bt Magdalena-Uraba moist forests Report 2009 Panthera
Non-melanistic 359 Bolivar, Colombia 8,5611 -74,1890 Tropical and Subtropical Moist Broadlea®Bt Magdalena-Uraba moist forests Report 2009 Panthera
Non-melanistic 360 Bolivar, Colombia 8,5741 -74,1935 Tropical and Subtropical Moist Broad|ea®Bt Magdalena-Uraba moist forests Report 2006 Panthera
Non-melanistic 361 Bolivar, Isla del Cobado Arjona, @ubia 5,8143 -75,9785 Tropical and Subtropical Moist Blesfd=orest Cauca Valley montane forests Report 2001 Panthera
Non-melanistic 362 Caqueta, Caguan, Colombia 0,3379 0473, Tropical and Subtropical Moist Broadleaf Forest Napist forests Report 1971 Panthera
Non-melanistic 363 Caqueta, San Antonio, Colombia a1 -78,2515 Tropical and Subtropical Moist Broadleaf Forest Chocd-Darién moist forests Report 1971 Panthera
Non-melanistic 364 Casanare, Colombia 6,1796 -70,0806 Tropical and Subtidpreaslands, Savannas and Shrublands Llanos Report 2009 antheRa
Non-melanistic 365 Casanare, Colombia 6,1820 -70,0680 Tropical and Subtidpreaslands, Savannas and Shrublands Llanos Report 2010 antheRa
Non-melanistic 366 Casanare, Colombia 6,8489 -74,7775 Tropical and Subtidyiiat Broadleaf Forest Magdalena Valley montane forests Report 1999 Panthera
Non-melanistic 367 Casanare, Colombia 4,4653 -72,3479 Tropical and Subtidpreaslands, Savannas and Shrublands Llanos Report 1999 antheRa
Non-melanistic 368 Casanare, Finca Managua, Colombia 2698, -70,1782 Tropical and Subtropical Grasslands, Sasaam Shrublands Llanos Report 2005 Panthera
Non-melanistic 369 Casanare, La Tigrera, Colombia 4,4481 5,34D1 Tropical and Subtropical Moist Broadleaf Forest dabena Valley montane forests Report 1999 Panthera
Non-melanistic 370 Cauca, Colombia 7,9603 -75,1473 Tropical and Subtropical Moist Broad|ea®Bt Magdalena-Uraba moist forests Report 1999 Panthera
Non-melanistic 371 Cesar, Colombia 8,7152 -73,5306 Tropical and Subtropical Moist Broad|ea®Bt Magdalena Valley montane forests Report 2010 Panthera
Non-melanistic 372 Cesar, Colombia 9,8374 -73,1936 Tropical and Subtropical Moist Broadlea®Bt Cordillera Oriental montane forests Report 2003 Panthera
Non-melanistic 373 Cesar, Colombia 8,9810 -73,4584 Tropical and Subtropical Moist Broad|ea®Bt Magdalena Valley montane forests Report 2009 Panthera
Non-melanistic 374 Cesar, Colombia 8,0119 -73,7183 Tropical and Subtropical Moist Broad|ea®Bt Magdalena-Uraba moist forests Report 2008 Panthera
Non-melanistic 375 Cesar, Colombia 7,9881 -73,6057 Tropical and Subtropical Moist Broad|ea®Bt Magdalena-Uraba moist forests Report 2007 Panthera
Non-melanistic 376 Cesar, Colombia 79212 -73,7349 Tropical and Subtropical Moist Broadlea®Bt Magdalena-Uraba moist forests Report 2010 Panthera
Non-melanistic 377 Chocé, Ciénaga La Isla, Colombia ,3806 -74,9527 Tropical and Subtropical Dry Broadleaf Forest Sina Valley dry forests Report 2007 Panthera
Non-melanistic 378 Los Katios National Park, Colombia ,8415 -77,2481 Tropical and Subtropical Moist BroadleatBp Choco-Darién moist forests Report 2005 Panthera
Non-melanistic 379 Cundinamarca, Guaduas, Colombia 76,06 -74,5969 Tropical and Subtropical Moist Broadleaf Forest Magdalena Valley montane forests Report 1999 Panthera
Non-melanistic 380 Cundinamarca, Junin, Colombia 1,3405-78,1013 Tropical and Subtropical Moist Broadleaf Forest rtiNeestern Andean montane forests Report 2005 Panthera
Non-melanistic 381 Guainia, Colombia 2,5844 -67,5182 Tropical and Subtropical Moist Broadlea®Bt Japura-Solimoes-Negro moist forests Report 1999 Panthera
Non-melanistic 382 Guainia, Isana River, Colombia 2%02 -67,3634 Tropical and Subtropical Moist Broadleaf Forest apuda-Solimoes-Negro moist forests Report 1975 Panthera
Non-melanistic 383 Guainia, Isana River, Colombia 21618 -67,5940 Tropical and Subtropical Moist Broadleaf Forest apuda-Solimoes-Negro moist forests Report 1975 Panthera
Non-melanistic 384 Guaviare, Reserva Natural Nukak, @bia 1,7206 -71,9339 Tropical and Subtropical Moist BreafiForest Caqueta moist forests Report 2001 Panthera
Non-melanistic 385 Guaviare, Guayabero River, Colombia 6586 -72,5773 Tropical and Subtropical Moist Broadleaf §tore Negro-Branco moist forests Report 1970 Panthera
Non-melanistic 386 Guaviare, ltilla River, Colombia 90 -72,2872 Tropical and Subtropical Grasslands, SavamieShrublands Llanos Report 1971 Panthera
Non-melanistic 387 Guaviare, ltilla River, Colombia 283 -72,5883 Tropical and Subtropical Grasslands, SavamieShrublands Llanos Report 1975 Panthera
Non-melanistic 388 Isla de Los Palacios, Colombia ges5  -76,8834 Tropical and Subtropical Moist Broadleaf Forest Chocd-Darién moist forests Photograph 2008 Reina & May& 200
Non-melanistic 389 Magdalena, Colombia 6,9301 -74,0228 pitaband Subtropical Moist Broadleaf Forest Magdalend&raoist forests Report 2008 Panthera
Non-melanistic 390 Magdalena Medio, Barrancabermejay@ia 7,1434 -73,9519 Tropical and Subtropical Moist Blesfd=orest Magdalena-Uraba moist forests Report 2007 Panthera
Non-melanistic 391 Meta, Mesetas, Colombia 5,56236 -7@B32 Tropical and Subtropical Grasslands, Savannas andl8hds Llanos Report 1997 Panthera
Non-melanistic 392 Meta, Sierra de la Macarena NatiBagk, Colombia 2,5049 -73,1495 Tropical and SubtropicabMeroadleaf Forest Caqueta moist forests Report 2005 Ranthe
Non-melanistic 393 Meta, Trujillo, Colombia 4,1517 -76531 Tropical and Subtropical Moist Broadleaf Forest Caualiey montane forests Report 1999 Panthera
Non-melanistic 394 Narifio, Colombia 4,9386 -67,8587 Tropical and Subtropical GrasslandsnBasaand Shrublands Llanos Report 1999 Panthera
Non-melanistic 395 Narifio, El Carmen, Cérdoba, Colombia ,9718 -77,6203 Tropical and Subtropical Moist BroadleatBp Northwestern Andean montane forests Report 2009 Panthera
Non-melanistic 396 Narifio, La Guaraperia, Junin, Colambi 1,3457 -78,0899 Tropical and Subtropical Moist Broadfeast Northwestern Andean montane forests Report 1998 Panthe
Non-melanistic 397 Narifio, La Planada, Ricaurte, Colamb 5,0403 -67,8246 Tropical and Subtropical GrasslandsrBas and Shrublands Llanos Report 2009 Panthera
Non-melanistic 398 Narifio, Orito Ingi-Andes National P&klombia 0,7198 -77,0394 Tropical and Subtropical MBistadleaf Forest Eastern Cordillera real montane forests rRepo 2009 Panthera
Non-melanistic 399 North Santander, La Tigra, Colombia 3588 -73,4236 Tropical and Subtropical Moist Broadleaf §tore Magdalena-Uraba moist forests Report 1999 Panthera
Non-melanistic 400 Paramillo National Park, Colombia 535 -76,3974 Tropical and Subtropical Moist Broadleaf Rores Magdalena-Uraba moist forests Report 2001 Panthera
Non-melanistic 401 Sierra Nevada de Santa Marta NatRardd, Colombia 10,9257 -73,4407 Tropical and Subtropilcast Broadleaf Forest Santa Marta montane forests Report 5200 Panthera
Non-melanistic 402 Santa Clara, Colombia -2,6475 -69,6997 ropidal and Subtropical Moist Broadleaf Forest SolimdessEamoist forests Photograph 2012 Panthera
Non-melanistic 403 Santander, Colombia 3,0211 -76,4930 Tropical and Subaibigicist Broadleaf Forest Cauca Valley montane forests ofkep 2009 Panthera
Non-melanistic 404 Santander, Colombia 7,5297 -73,7753 Tropical and Subtibigicist Broadleaf Forest Magdalena-Uraba moist forests iRepo 2010 Panthera
Non-melanistic 405 Santander, Colombia 7,4887 -73,7713 Tropical and Subaibigicist Broadleaf Forest Magdalena-Uraba moist forests iRepo 2008 Panthera
Non-melanistic 406 Santander, Colombia 5,7477 -72,0313 Tropical and Subtatbpiy Broadleaf Forest Apure-Villavicencio dry forests Report 002 Panthera
Non-melanistic 407 Santander, Colombia 57726 -72,0119 Tropical and Subatbpiy Broadleaf Forest Apure-Villavicencio dry forests Report 002 Panthera
Non-melanistic 408 Santander, Colombia 5,7414 -72,0372 Tropical and Subatbpiy Broadleaf Forest Apure-Villavicencio dry forests Report 002 Panthera
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Non-melanistic 409 Santander, Colombia 5,7407 -72,0319 Tropical and Subatbpiy Broadleaf Forest Apure-Villavicencio dry forests Report 002 Panthera
Non-melanistic 410 Santander, Colombia 5,7149 -72,0573 Tropical and Subatbpiy Broadleaf Forest Apure-Villavicencio dry forests Report  01@ Panthera
Non-melanistic 411 Santander, Colombia 5,7201 -72,0827 Tropical and Subatbpiy Broadleaf Forest Apure-Villavicencio dry forests Report 002 Panthera
Non-melanistic 412 Santander, Colombia 5,6400 -72,3211 Tropical and Subaibigicist Broadleaf Forest Cordillera Oriental montane farest Report 2011 Panthera
Non-melanistic 413 Santander, Cimitarra, Colombia 6,2915 3,9393 Tropical and Subtropical Moist Broadleaf Forest dabena Valley montane forests Report 2004 Panthera
Non-melanistic 414 Santander, Cimitarra, Colombia 6,2758 3,9655 Tropical and Subtropical Moist Broadleaf Forest dabena Valley montane forests Report 2008 Panthera
Non-melanistic 415 Santander, El Tigre, Colombia 6,8894 4,7935 Tropical and Subtropical Moist Broadleaf Forest dabena Valley montane forests Report 1999 Panthera
Non-melanistic 416 Santander, La Tigra, Colombia 6,8963 4,765 Tropical and Subtropical Moist Broadleaf Forest dabena Valley montane forests Report 1999 Panthera
Non-melanistic 417 Santander, Magdalena Medio, Puestdd® Colombia 6,5172 -74,4758 Tropical and SubtropicakMBroadleaf Forest Magdalena-Uraba moist forests Report 1971 Panthera
Non-melanistic 418 Sucre, Colombia 8,8185 -74,7479 Tropical and Subtropical Moist Broadlea®Bt Magdalena-Uraba moist forests Report 1999 Panthera
Non-melanistic 419 Sucre, Corregimiento de BocacerradaQ8afre, Colombia 9,7347 -75,5086 Desert and Xeric Shrdblan Guaijira-Barranquilla xeric scrub Report 2001 Panthera
Non-melanistic 420 Sucre, Corregimiento de Labarcé, $afr& Colombia 9,7187 -75,5271 Desert and Xeric Shrublands uajiid-Barranquilla xeric scrub Report 1998 Panthera
Non-melanistic 421 Tolima, Colombia 4,5583 -75,1182 Tropical and Subtropical Moist Broadlea®Bt Magdalena Valley montane forests Report 1999 Panthera
Non-melanistic 422 Valle del Cauca, Colombia 3,8262 6863 Tropical and Subtropical Moist Broadleaf Forest Noettern Andean montane forests Report 1999 Panthera
Non-melanistic 423 Vaupes, Miraflores, Colombia 1,6096 2928 Tropical and Subtropical Moist Broadleaf Forest Cegmmist forests Report 1957 Panthera
Non-melanistic 424 Vaupes, Miraflores, Colombia 1,5766 2332 Tropical and Subtropical Moist Broadleaf Forest Cegmmist forests Report 2003 Panthera
Non-melanistic 425 Vaupes, Apaporis River, Jijirimo, @obia 1,4863 -72,3815 Tropical and Subtropical Moist Blesfd=orest Caqueta moist forests Report 1970 Panthera
Non-melanistic 426 Vaupés, Yurupari, Colombia 1,5961 g Tropical and Subtropical Moist Broadleaf Forest Canyoetist forests Report 1975 Panthera
Non-melanistic 427 Vereda La Chapa, Colombia 2,9340 22,5 Tropical and Subtropical Moist Broadleaf Forest Catatkey montane forests Report 2008 Panthera
Non-melanistic 428 Vichada, Colombia 3,5505 -69,1797 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2010 Panthera
Non-melanistic 429 Vichada, Colombia 3,5505 -69,1953 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2010 Panthera
Non-melanistic 430 Vichada, Colombia 3,4106 -68,9762 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2007 Panthera
Non-melanistic 431 Vichada, Colombia 4,5596 -68,7225 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2008 Panthera
Non-melanistic 432 Vichada, Colombia 4,2361 -69,0322 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2010 Panthera
Non-melanistic 433 Vichada, Colombia 43744 -68,4130 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2010 Panthera
Non-melanistic 434 Vichada, Colombia 4,4747 -68,8774 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 1990 Panthera
Non-melanistic 435 Vichada, Colombia 3,7068 -68,6312 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2010 Panthera
Non-melanistic 436 Vichada, Colombia 4,0869 -68,3705 Tropical and Subtropical Moist Broad|ea®Bt Negro-Branco moist forests Report 2011 Panthera
Non-melanistic 437 Vichada, Bohonawi, El Tuparro NagidPark, Colombia 5,5985 -68,2550 Tropical and Subtrogcabslands, Savannas and Shrublands Llanos Report 2005 nthefa
Non-melanistic 438 Vichada, Brazo Amanaven, Colombia 5763 -68,5796 Tropical and Subtropical Grasslands, Sasaam Shrublands Llanos Report 2005 Panthera
Non-melanistic 439 Vichada, Cafio Grande, Colombia 4638 -68,6470 Tropical and Subtropical Moist Broadleaf Forest egrb-Branco moist forests Report 2000 Panthera
Non-melanistic 440 Vichada, Cafio Juriepe, Colombia &26 -67,7266 Tropical and Subtropical Grasslands, SavamieShrublands Llanos Report 2005 Panthera
Non-melanistic 441 Vichada, Cumaribo, Colombia 4,8361 ,56322 Tropical and Subtropical Grasslands, SavannaStantlands Llanos Report 2010 Panthera
Non-melanistic 442 Vichada, El Tapén, El Tuparro Nald?ark, Colombia 6,2823 -67,8075 Tropical and Subtrogicabslands, Savannas and Shrublands Llanos Report 2005 nthefa
Non-melanistic 443 Vichada, El Tuparro National PardoGtia 4,8272 -68,0456 Tropical and Subtropical Moist Bleaf Forest Negro-Branco moist forests Report 1973 Panthera
Non-melanistic 444 Vichada, Finca El Palito, Colombia 6,1732 -67,9094 Tropical and Subtropical GrasslandsnBasaand Shrublands Llanos Report 2005 Panthera
Non-melanistic 445 Vichada, Finca Monserrate, Colombia 6383 -68,0678 Tropical and Subtropical Grasslands, 8asand Shrublands Llanos Report 2005 Panthera
Non-melanistic 446 Vichada, Gaviotas, Colombia 4,5905 0,8805 Tropical and Subtropical Grasslands, SavanneStanblands Llanos Report 2009 Panthera
Non-melanistic 447 Vichada, La Arenosa, Colombia 5,7328 -69,9579 Tropical and Subtropical Grasslands, SavamesStaublands Llanos Report 1999 Panthera
Non-melanistic 448 Vichada, El Tuparro National PardoGtia 5,4068 -68,1065 Tropical and Subtropical Grass|&mgnnas and Shrublands Llanos Report 2005 Panthera
Non-melanistic 449 Vichada, Muco River, Colombia 4,6522 -68,9213 Tropical and Subtropical Grasslands, SavamesStaublands Llanos Report 2000 Panthera
Non-melanistic 450 Vichada, Siare River, Colombia 4,9047 -68,3802 Tropical and Subtropical Grasslands, SavamesStaublands Llanos Report 1970 Panthera
Non-melanistic 451 Vichada, Tuparrito River, Colombia 733 -69,2157 Tropical and Subtropical Moist Broadleaf Rores Negro-Branco moist forests Report 2005 Panthera
Non-melanistic 452 Vichada, Tuparro River, Colombia 3259 -68,6016 Tropical and Subtropical Moist Broadleaf Forest egrb-Branco moist forests Report 2005 Panthera
Non-melanistic 453 Vichada, Santa Helena, Colombia 826 -72,7986 Tropical and Subtropical Dry Broadleaf Forest uréyYillavicencio dry forests Report 1999 Panthera
Non-melanistic 454 Vichada, Serrania Albarical, Colombia 4,8423 -67,9547 Tropical and Subtropical Moist Broadlea®Bt Negro-Branco moist forests Report 2005 Panthera
Non-melanistic 455 Charripo, Costa Rica 9,6445 -83,2526 Tropical and SubtbMoist Broadleaf Forest Talamancan montane forests Bfegb  no data Panthera
Non-melanistic 456 Corcovado National Park, Costa Rica 6034 -83,5627 Tropical and Subtropical Moist BroadleatBp Isthmian-Pacific moist forests Photograph 2010 Panthera
Non-melanistic 457 Corcovado National Park, Costa Rica 6034 -83,5627 Tropical and Subtropical Moist BroadleatBp Isthmian-Pacific moist forests Photograph 2010 Panthera
Non-melanistic 458 Osa Biodiversity Research CentertaRisa 8,5399 -83,4262 Tropical and Subtropical MoistaBleaf Forest Isthmian-Pacific moist forests Photograph  t@o da Panthera
Non-melanistic 459 Puerto Limon, Costa Rica 9,9684 -83404 Tropical and Subtropical Moist Broadleaf Forest Istinrfitlantic moist forests Report no data Eizirik et al 2003
Non-melanistic 460 Upala, Alajuela, Costa Rica 10,8129-85,0320 Tropical and Subtropical Moist Broadleaf Forest thnigan-Atlantic moist forests Report no data Eizirik e2@03
Non-melanistic 461 Ecuatorian Amazon, Ecuador -1,0716 5368 Tropical and Subtropical Moist Broadleaf Forest Napist forests Photograph 2009 Panthera
Non-melanistic 462 Houarani Ecolodge, Ecuador -1,3223 948% Tropical and Subtropical Moist Broadleaf Forest Napist forests Photograph  no data Panthera
Non-melanistic 463 Tiputini Biological Station , Ecloat 0,0625 -78,6470 Tropical and Subtropical Moist Broafdi@rest Northwestern Andean montane forests Photograph atao d Panthera
Non-melanistic 464 Tiputini Biological Station, Ecwad 0,0164 -78,6720 Tropical and Subtropical Moist Broddeaest Northwestern Andean montane forests Photograph  tmo da Panthera
Non-melanistic 465 Yasuni National Park, Ecuador -0,5593-76,6567 Tropical and Subtropical Moist Broadleaf Forest pd\oist forests Photograph  no data World Wild Fund
Non-melanistic 466 Yasuni National Park, Ecuador -0,5593-76,6567 Tropical and Subtropical Moist Broadleaf Forest pd\oist forests Photograph 2010 World Wild Fund
Non-melanistic 467 Arizona, United States 32,1765 -119687 Desert and Xeric Shrublands Sonoran desert Photograph 1965 Brown & Gonzalez 2000
Non-melanistic 468 Cochise County, Mountains of Scagtezn Arizona, United States 31,3736 -110,7216 TropimhBabtropical Coniferous Forests Sierra Madre Occideit forests Photograph 2011 Northern Jaguar Project
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Non-melanistic 478
Non-melanistic 479
Non-melanistic 480
Non-melanistic 481
Non-melanistic 482
Non-melanistic 483
Non-melanistic 484
Non-melanistic 485
Non-melanistic 486
Non-melanistic 487
Non-melanistic 488
Non-melanistic 489
Non-melanistic 490
Non-melanistic 491
Non-melanistic 492
Non-melanistic 493
Non-melanistic 494
Non-melanistic 495
Non-melanistic 496
Non-melanistic 497
Non-melanistic 498
Non-melanistic 499
Non-melanistic 500
Non-melanistic 501
Non-melanistic 502
Non-melanistic 503
Non-melanistic 504
Non-melanistic 505
Non-melanistic 506
Non-melanistic 507
Non-melanistic 508
Non-melanistic 509
Non-melanistic 510
Non-melanistic 511
Non-melanistic 512
Non-melanistic 513
Non-melanistic 514
Non-melanistic 515
Non-melanistic 516
Non-melanistic 517
Non-melanistic 518
Non-melanistic 519
Non-melanistic 520
Non-melanistic 521
Non-melanistic 522
Non-melanistic 523
Non-melanistic 524
Non-melanistic 525
Non-melanistic 526
Non-melanistic 527
Non-melanistic 528

Graterville, Arizona, United States
Helveta, Arizona, United States
Mills County, Texas, United States
Southern Arizona, United States
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Arbolverde, Yaloch, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Burral, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Carmelita Afisap, Guatemala
Dos Lagunas, Guatemala
Dos Lagunas, Guatemala
Dos Lagunas, Guatemala
Dos Lagunas, Guatemala
Dos Lagunas, Guatemala
Dos Lagunas, Guatemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
East Mirador Rio Azul National P&katemala
La Gloria, Lechugal, Guatemala
La Gloria, Lechugal, Guatemala
La Gloria, Lechugal, Guatemala
La Gloria, Lechugal, Guatemala

,6810 -110,7896
8agr  -110,7478

31,4523

-98,7370

B447 -111,2030

17,2942-89,2449
17,3188-89,2512
17,3585-89,2456
17,3514-89,2235
17,3188-89,2512
17,2890-89,2789
17,3390-89,2340
17,3675-89,2160

17,3600 -90,3693
17,3600 -90,3693
17,3299 -90,3633
17,3202 -90,3619
17,3659 -90,3802
17,3657 -90,3803
17,3299 -90,3633
17,3497 -90,3502
17,3566 -90,3808
17,3361 -90,3509
17,3093 -90,3617

17,4929 2GW
17,4805 ,16W3
17,5164 ,14@6
17,4983 0925
17,4812 ,1'p@8
17,4954 | 18R1
17,4905 0984
17,4954 | 18R1
17,4739 ,118B
17,5273 1818
17,6967 -88,51
17,6967 -88,51
17,7160 -89,53
17,7356 -88,52
17,6812 -89,52
17,6967 -88,51
17,7570 -89,3385
17,7725 -89,2766
17,7503 -89,3223
17,7109 -89,4116
17,7725 -89,2766
17,7512 -89,3042
17,7021 -89,2718
17,6993 -89,2347
17,7603 -89,2877
17,7603 -89,2877
17,7725 -89,2766
17,7603 -89,2877
17,7243 -89,2606
17,6993 -89,2347
17,7849 -89,2651
17,7362 -89,3696
17,6993 -89,2347
1866 -89,8796
17467 -89,8612
189668 -89,7382
1664 -89,7424

Tropical and Subtropical Coniferous Forests
Tropical and Subtropical Coniferous Forests
Temperate Grasslands, Savannas andaStsub

Desert and Xeric Shrublands
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtroploédt Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest

Sierra Madre Occidental pine-oak forests
erré8Madre Occidental pine-oak forests
Central forest-grasslands transition
Chihuahuan desert

Photograph 1919

Photograph 1917

Photograph 1903
Photograph 2004

omwtMuseum of Natural History USA
Ndfiduseum of Natural History USA

iorfldbMuseum of Natural History USA

National Museum of&lafistory USA

téR¥eracruz moist forests
téR¥eracruz moist forests
téR¥eracruz moist forests
téR¥eracruz moist forests
téR¥eracruz moist forests
téR¥eracruz moist forests
téR¥eracruz moist forests
téR¥eracruz moist forests

Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph

Wildlife Consemabciety
Wildlife Consemabciety
Wildlife Consemabciety
Wildlife Consemabciety
Wildlife Consemabciety
Wildlife Consemabciety
Wildlife Consemabciety
Wildlife Consemabciety

Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
R¥Eracruz moist forests
Petémdrfaz moist forests
Petémdrfaz moist forests
Petémdrfaz moist forests
Petémdrfaz moist forests
Petémdrfaz moist forests
Petémdrfaz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests

Photbgrap2011
Photbgrap2011
Photbgrap2008
Photbgrap2008
Photbgrap2008
Photbgrap2008
Photbgrap2008
Photbgrap2008
Photbgrap2008
Photbgrap2008
Photbgrap2008

Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society
Wildlife Conservation Society

Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph

2004

Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife Conservaimiety
Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife Conservaimriety
Wildlife ConservatianeBp
Wildlife ConservatianeBp
Wildlife ConservatianeBp
Wildlife ConservatianeBp
Wildlife ConservatianeBp
Wildlife ConservatianeBp
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
ildlifé®\Conservation Society
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety

10



Samples

Locality / Country

Deg-WGS84

Biome

Ecoregion

Sampletype  Year

Information Source

Non-melanistic 529
Non-melanistic 530
Non-melanistic 531
Non-melanistic 532
Non-melanistic 533
Non-melanistic 534
Non-melanistic 535
Non-melanistic 536
Non-melanistic 537
Non-melanistic 538
Non-melanistic 539
Non-melanistic 540
Non-melanistic 541
Non-melanistic 542
Non-melanistic 543
Non-melanistic 544
Non-melanistic 545
Non-melanistic 546
Non-melanistic 547
Non-melanistic 548
Non-melanistic 549
Non-melanistic 550
Non-melanistic 551
Non-melanistic 552
Non-melanistic 553
Non-melanistic 554
Non-melanistic 555
Non-melanistic 556
Non-melanistic 557
Non-melanistic 558
Non-melanistic 559
Non-melanistic 560
Non-melanistic 561
Non-melanistic 562
Non-melanistic 563
Non-melanistic 564
Non-melanistic 565
Non-melanistic 566
Non-melanistic 567
Non-melanistic 568
Non-melanistic 569
Non-melanistic 570
Non-melanistic 571
Non-melanistic 572

Non-melanistic 573
Non-melanistic 574
Non-melanistic 575
Non-melanistic 576

Non-melanistic 577

Non-melanistic 578

Non-melanistic 579

Non-melanistic 580

Non-melanistic 581

Non-melanistic 582

Non-melanistic 583

Non-melanistic 584

Non-melanistic 585

Non-melanistic 586

Non-melanistic 587

Non-melanistic 588

La Gloria, Lechugal, Guatemala
La Gloria, Lechugal, Guatemala
Lachu& National Park, Guatemala
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Laguna Del Tigre National Park, @matla
Libertad, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
Tikal National Park, Guatemala
West Mirador Rio Azul National P&kiatemala
West Mirador Rio Azul National P&kiatemala
West Mirador Rio Azul National Pdkiatemala
West Mirador Rio Azul National PdBkiatemala
West Mirador Rio Azul National Pdkiatemala
West Mirador Rio Azul National Pdkiatemala
West Mirador Rio Azul National Pdkiatemala
West Mirador Rio Azul National PdBkiatemala
West Mirador Rio Azul National Pdkiatemala
Central Guiana, French Guyana
Irocoubo, French Guyana
Irocoubo, French Guyana
Irocoubo, French Guyana
Irocoubo, French Guyana
Irocoubo, French Guyana
Irocoubo, French Guyana
Kaw Mountain, French Guyana
Kaw Mountain, French Guyana
Kaw Mountain, French Guyana
Kaw Mountain, French Guyana
Kaw Mountain, French Guyana
Kaw Mountain, French Guyana
Saint Sabbat, French Guyana
Saint Sabbat, French Guyana
Karanambu Ranch, Guyana
Karanambu Ranch, Guyana
Rapununi River, Guyana
Rupununi, Upper Takutu EssequihyaBGa
Shea, Essequibo River, Guyana
Calakmul Biosphere Reserve, Mexico
Calakmul Biosphere Reserve, Mexico
Chiapas, Mexico
El Aribabi Conservation Ranch, Mexic
El Aribabi Conservation Ranch, Mexic
Jalisco, Mexico
La Tuxpena, Champoton, Mexico
Los Pavos, Mexico

Lat Long
19%2 -89,7453
1860 -89,7772
™H8  -90,6516
17,3570 -90,3698
17,2667 -90,3593
17,3032 -90,3634
17,3565 -90,3740
17,3652 -90,3900
17,2914 -90,3439
17,3029 -90,3652
17,2389 -90,3257
17,2835 -90,3652
15,2782 -89,5984
18@2 -89,6803
18@2 -89,6803
1220 -89,6086
1821 -89,5364
18@2 -89,6803
12@2 -89,6618
1821 -89,5364
1222 -89,6622
1822 -89,6808
1822 -89,6808
17,2247 -89,6622
17,6531 -89,9410
17,7356 -89,8754
17,7356 -89,8754
17,7195 -89,9081
17,7195 -89,9081
17,6844 -89,9297
17,6678 -89,9009
17,6940 -89,8477
3,1871 3,4887
5,3196 -53,2210
5,3196 -53,2210
5,3196 -53,2210
5,3196 -53,2210
5,3196 -53,2210
5,3196 -53,2210
45343 2505
45343 2506
45343 2505
45343 2505
45343 2505
45343 2506
5,3846 5968
5,3846 5968
3,8905 -58,752
3,6101 -59,320
3,9060 -58,7365
4,0435 -58,6453
2,8451-58,9838
,1260 -89,7928
,1am -89,5456
16,2124 -91,9870
30,8142 -110,5113
30,8393 -110,4664
21,5591 -104,1197

28(B1 -106,1671

29,6299

-109,2546

Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Rores
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and Subtropical Moist @lezd Forest
Tropical and SulatabMoist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Marisadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Bezddrorest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist BroadleatBp
Tropical and Subtropical Moist BroadleatBp
Tropical and Subtropical Coniferous Ferest
Tropical and Subtropical Coniferousst®re
Tropical and Subtropical Coniferousstere
Tropical and Subtropical Coniferous Eores
Desert and Xeric Shrublands
Tropical and Sultebfiry Broadleaf Forest

Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Central American Atlantic réssests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
Petén-Veracruz moist forests
aBam moist forests
Guianaishforests
Guianaishforests
Guianaishforests
Guianaishforests
Guianaishforests
Guianaishforests
Garniamoist forests
Garniamoist forests
Garniamoist forests
Garniamoist forests
Garniamoist forests
Garniamoist forests
Ganiamoist forests
Garniamoist forests
Guianaist forests
Guianaist forests
Guianaishforests
Guianan moist forests
ia@an moist forests
Yucatan moist forests
Yucatan moist forests
Central American pine-oak forests
Sierra Madre Occidental pine-oak forests
Sierra Madre Occidental pine-oak forests
Sierra Madre Occidental pine-oak forests
Chihuahuan desert
Sonoran-Sinaloan transition suisabgry forest

Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Report
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph
Report
Photograph
Photograph

2007
2007

2009
no data
no data
no data
tao da
2010

Wildlife Conserv8ociety
Wildlife Conserv8ociety
Panthera

if&/inservation Society
il nservation Society
il nservation Society
if&/inservation Society
if&/inservation Society
if&/ihnservation Society
if&/inservation Society
il nservation Society
if&/inservation Society

National Museum of Natural HidtS#

Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
Wildlife Conserv8ociety
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
ildlifé\Conservation Society
Eizirik et al 2003
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Kwata Association
Panthera
Panthera
Panthera

Nationaklvm of Natural History USA

Panthera
Northern JBgniact
Northern JBgniact

Ndfiduseum of Natural History USA

Northern Jaguar Project
orthédn Jaguar Project
Eitigk 2003

National Museum of&latistory USA

Northern Jaguar Project
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Samples

Locality / Country

Deg-WGS84
Lat Long

Biome

Ecoregion

Sampletype  Year

Information Source

Non-melanistic 589
Non-melanistic 590
Non-melanistic 591
Non-melanistic 592
Non-melanistic 593
Non-melanistic 594
Non-melanistic 595
Non-melanistic 596
Non-melanistic 597
Non-melanistic 598
Non-melanistic 599
Non-melanistic 600
Non-melanistic 601
Non-melanistic 602
Non-melanistic 603
Non-melanistic 604
Non-melanistic 605
Non-melanistic 606
Non-melanistic 607
Non-melanistic 608
Non-melanistic 609
Non-melanistic 610
Non-melanistic 611
Non-melanistic 612
Non-melanistic 613
Non-melanistic 614
Non-melanistic 615
Non-melanistic 616
Non-melanistic 617
Non-melanistic 618
Non-melanistic 619
Non-melanistic 620
Non-melanistic 621
Non-melanistic 622
Non-melanistic 623
Non-melanistic 624
Non-melanistic 625
Non-melanistic 626
Non-melanistic 627
Non-melanistic 628
Non-melanistic 629
Non-melanistic 630
Non-melanistic 631
Non-melanistic 632
Non-melanistic 633
Non-melanistic 634
Non-melanistic 635
Non-melanistic 636
Non-melanistic 637
Non-melanistic 638
Non-melanistic 639
Non-melanistic 640
Non-melanistic 641
Non-melanistic 642
Non-melanistic 643
Non-melanistic 644
Non-melanistic 645
Non-melanistic 646
Non-melanistic 647
Non-melanistic 648

Los Pavos, Mexico
Los Pavos, Mexico

Nuevo Leon, Monterrey, Mexico

Oaxaca, Mexico
Oaxaca, Mexico

Rancho Caracol Reserve, Mexico
Rancho Caracol Reserve, Mexico
Rancho Caracol Reserve, Mexico
Rancho Caracol Reserve, Mexico
San Juan De Los Reyes, Mexico

San Luis Potosi, Mexico

Sian Kaan Biosphere Reserve, Mexico
Sian Kaan Biosphere Reserve, Mexico
Sierra Bacatete, Sonora, Mexico

Sierra Nanchititla, Mexico
Sinaloa, Mexico
Zubaral, Zacatecas, Mexico

Departamento Atlantico Sul, Nicasagu
Departamento Rio San Juan, Nicaragua
Barro Colorado, Chagres National FRakama

Bocas Del Toro, Panama
Chepo, Panama

Cocobolo Nature Reserve, Panama
Chaco Biosphere Reserve, Paraguay

Misiones, Paraguay
Morumbi Reserve, Paraguay
Peruvian Amazon, Peru
Peruvian Amazon, Peru
Peruvian Amazon, Peru

Peruvian Amazon, Peru
Peruvian Amazon, Peru
Peruvian Amazon, Peru
Peruvian Amazon, Peru

Peruvian Amazon, Peru
Peruvian Amazon, Peru

Los Amigos Biological Station, Peru

Napo Tigre Reserve, Peru

Central Suriname Nature Reserve, Sneina
Amazonas, Pure River, Venezuela

Bolivar, Venezuela
Bolivar, Venezuela
Caura Valley, Venezuela
Falcon, Venezuela
Falcon, Venezuela
Rubio, Venezuela

Uatuma Biological Reserve, AmazpBeszil

Madidi National Park, Bolivia
Madidi National Park, Bolivia
Madidi National Park, Bolivia
Madidi National Park, Bolivia
Madidi National Park, Bolivia
Madidi National Park, Bolivia
Madidi National Park, Bolivia
Cerro Blanco Forest, Ecuador
Cerro Blanco Forest, Ecuador
Cerro Blanco Forest, Ecuador
Cerro Blanco Forest, Ecuador

Santa Rita Mountains, United State

Corumba, Mato Grosso do Sul, Brazil
Corumba, Mato Grosso do Sul, Brazil

29,6299 -109,2546
29,6637 -109,4435
25,8677 -98,7508
17,0980 -97,0408
16,8519 -97,1496
23,972 -98,2339
28948 -98,1908
28948 -98,1908
28948 -98,1908
3041 -103,0727
30,5858 -08z7
9,38B7 -87,7368
0,1086 -87,56422
21,718-103,9055
24,6875 -DQB7
23,9721 -106,3665
22,8795 2,36D3
12,9266 -83,9814
11,4886 -84,5633
9,3118 79,4309
9,3828 -82,4209
9,1406 -78,9984
2,930 -78,1327
53,5 -60,4862
-25,8326 -54,8279
-25,9319 -84,32
-5,8907 -73,5395
-5,8907 -73,5395
-1,56894 75,5625
-1,5894 75,5625
-1,5894 75,5625
-1,5894 75,5625
-1,5760 75,4727
-1,8311 75,5367
-1,8311 -75,5367
-12,2900 70,2892
-1,6014 75,5221
3,6483 -56,4445
0,383 -70,5852
51771 -62,3517
4,7072 -63,7452
4,6502 -62066
4,1938 -63,3623
4,2479 -64,0416
7,7081 72,3909
-4,9311 -66,5212
-13,437 -68,5371
-13,218 -68,6993
-13,887 -68,4309
-13,576 -68,5373
-13,280 -68,6125
-13,281 -68,5980
-13,468 -68,7463

-2,0237 08B
-2,0334 0183
-2,0617 02804
-2,0882 073

31,8225 -110,7738
,0809 -57,6832
,0882 -57,2822

Tropical and Sultebfiry Broadleaf Forest
Desert and Xeric &imdé
Desert and Xeric Shrublands
Tropical and Subtropical Coniferous Ferest
Tropical and Subtropical Coniferous Ferest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Desert and Xeric Shrublands
Desert and Xeric Shrublands
Tropical and Subtropical Moist Broad|ea®Bt
Tropical and Subtropical Moist Broadlea®Bt
Tropical and Subtropical Coniferous Forests
Tropical and Subtropical Dry Broadleaf Forest
Tropical and Subtropical Dry Broadleaé$to
Desert and Xeric Shrublands
Tropical and Subtropical Moist Broddfeaest
Tropical and Subtropical Moist Broadfea®st
Tropical and Subtropical Moistdea&Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadlea®Bt
Tropical and Subtropical Moist Broadleaf Forest

Tropical and Subtropical Grasslands, SasamiaShrublands

Tropical and Subaibigicist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest

Sonoran-Sinaloan transition suicabgry forest
Chihuahuan desert
Tamaulipan mezquital
Sierra Madre del Sur pine-oak forests
Sierra Madre del Sur pine-oak forests
eragruz moist forests
eragruz moist forests
eragruz moist forests
eragruz moist forests
Meseta Centratraat
Chihuahuan desert
Yucatan moist forests
Yucatan moist forests
Sutadze Occidental pine-oak forests
Simatbrg forests
Sinaloan dry forests
Central Mexican matorral
Central American Atlantic moist forests
Isthmian-Atlantic moist forests
Isthmian-Atlantic moist forests
Isthmigkartic moist forests
Isthmian-Atlantic moist forests
sthntian-Atlantic moist forests
Dry Chaco
Alto Parana Atlantic forests
AltoaRa Atlantic forests
SouthwesaZon moist forests
SouthwesaZon moist forests
Napo nfoiststs

pidaband Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest

Napo nfoiststs
Napo nfoiststs
Napo nfoiststs
Napo nfoiststs
Napo nfoiststs

pidaband Subtropical Moist Broadleaf Forest
pidaband Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadfea®st
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broddfeaest
Tropical and Subtropical Dry Broadleaf Forest
Tropical and Subtropical Moist Broad|ea®Bt
Tropical and Subtropical Moist Broad|ea®Bt
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broad|ea®Bt
Tropical and Subtropical Moist Broad|ea®Bt
Tropical and Subtropical Moist Broad|ea®Bt
Tropical and Subtropical Moistd&tieaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Moist Broadleaf Forest
Tropical and Subtropical Coniferousstore

Napo nfoiststs
Southwest Amazon moist forests
Napo trforests
Guianan moist forests
Adiltavicencio dry forests
Guianan Highlands moist forests
Guianan Highlands moist forests

Guidtighlands moist forests
Guianan Highlands moist forests
Guianan Highlands moist forests

Cordillera Oriental montane forests
Jurué-Purus moist forests
outl8vest Amazon moist forests
outl8vest Amazon moist forests
outl8vest Amazon moist forests
outl8vest Amazon moist forests
outl8vest Amazon moist forests
outl8vest Amazon moist forests
outl8vest Amazon moist forests
WadEeuador moist forests
WadEeuador moist forests
WadEeuador moist forests
WadEeuador moist forests
Sierra Madre Occidental pine-oak forests

Tropical and Subtropical Dry Broadleaf Forest
Flooded Grasslands and Savannas

Chiquitano dry forests
Pantanal

Photograph 2010
Photograph 2008

Photograph  no data
Photograph 2009
Photograph 2009
Photograph  no data
Photograph  no data
Photograph  no data
Photograph  no data

Photograph 1939

Report 2003
Photograph 2011
Photograph  no data
Photograph  no data

Photograph 2006
Photograph  no data

Photograph 2008

Report 2003
Report 2003
Photograph 2009
Photograph 2004
Report 2003
Photograph 2010
Photograph 2007
Bhmph 2004
Photograph 2010
Photograph 2008
Photograph  no data

Photograph  no data

Photograph  no data

Photograph  no data

Photograph  no data

Photograph  no data

Photograph  no data

Photograph  no data

Photograph  no data

Photograph 2008

Photograph  no data
Report 1970
Capture 2003
Capture 2003
Photograph 1905
Capture 2003
Capture 2003
Report 1998
Photograph 2013
Photograph 2011
Photograph 2011
Photograph 2011
Photograph 2011
Photograph 2011
Photograph 2011
Photograph 2011
Photograph 2008
Photograph 2011
Photograph 2011
Photograph 2011
Photograph 2012
Photograph 1913
Photograph 1913

Northern Jaguar Project
Northern Jaguar Project
Northern JagupecPro

Figk2609
Figk2609
Ocelot Project
Ocelot Project
Ocelot Project
Ocelot Project

National Museum of Natural History USA

Eizirik et al 2003
Northern JaguacPro
Panthera
Niatinstitute
Vilchis et al 2008
Northern JagyectPro
Northern Jaguar Project
iziri et al 2003
Eiziriale2003
Panthera

National Museumatfihal History USA

Eizirile2003
Panthera
Mufioz et & 200
Ceiba Argentina
McBride 2010
Furtado et al 2008
World Wild Fund

National Museum of Natural HisiSA

National Museum of Natural HisiSA
National Museum of Natural HisiS8A
National Museum of Natural HistS8A
National Museum of Natural HistSA
National Museum of Natural HisiSA

National Museum of Natural HisiSA

rld Widd Fund

National Museum of Natural HidtS#

World itai
Panthera
Eiziak2003
Eiziak2003

National MuseiiNatural History USA

Eiziak2003
Eiziak2003
Panthera
Mekigial Network Brazil
Wildlifes@oration Society
Wildlifes@oration Society
Wildlifes@oration Society
Wildlifes@oration Society
Wildlifes@oration Society
Wildlifes@oration Society
Wildlifes@oration Society
Pro Forest Foundatio
Pro Forest Foundatio
Pro Forest Foundatio
Pro Forest Foundatio
SFWS$

American Museum tfrilaHistory USA
American Museum of Natural Hikt8A
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Deg-WGS84

Samples Locality / Country Tat Long Biome Ecoregion Sampletype  Year Information Source
Non-melanistic 649 Branco River, Flexal, Roraima, Brazil ,3166 -61,7396 Tropical and Subtropical Moist BroadleatBp Uatuma-Trombetas moist forests Photograph 1927 Amerioaewvh of Natural History USA
Non-melanistic 650 Manaus, Amazonas, Brazil -2,9511 -6IB18 Tropical and Subtropical Moist Broadleaf Forest Uatummayibetas moist forests Photograph s/ data American Muséatoral History USA
Non-melanistic 651 Fazenda Alegre, Paraguay River, Batsso do Sul, Brazil -18,2515 -57,3981 Flooded GrassEmtiSavannas Pantanal Photograph 1935 American Museum of Natural Hikt88
Non-melanistic 652 Fazenda Alegre, Paraguay River, Batsso do Sul, Brazil -18,3084 -57,3562 Flooded GrassmmtiSavannas Pantanal Photograph 1935 American Museum of Natural Hikt88
Non-melanistic 653 Parand, Brazil -24,9125 -54,3611 Tropical and Subtropical Moist Broadfea®st Alto Parana Atlantic forests Photograph 1914 AmeNtzseum of Natural History USA
Non-melanistic 654 Parand, Brazil -25,2931 -53,8902 Tropical and Subtropical Moist Broadfea®st Alto Parana Atlantic forests Photograph 1914 AmeNtzseum of Natural History USA
Non-melanistic 655 Parand, Brazil -24,8356 -54,1806 Tropical and Subtropical Moist Broadfea®st Alto Parana Atlantic forests Photograph 1914 AmeNtzseum of Natural History USA
Non-melanistic 656 Corumba, Mato Grosso do Sul, Brazil ,2997 -57,3920 Flooded Grasslands and Savannas Pantanal Photograph s/ data American Museum of Naturtdidig SA
Non-melanistic 657 Corumba, Mato Grosso do Sul, Brazil 9034 -57,5263 Flooded Grasslands and Savannas Pantanal Photograph s/ data American Museum of Naturtdidig SA
Non-melanistic 658 Ayapel, Cordoba, Colombia 8,3236 3371 Tropical and Subtropical Moist Broadleaf Forest MagjulUraba moist forests Photograph 1950 American Museumtofa\alistory USA
Non-melanistic 659 Kartabo Point, Cuyuni, Guyana 4,0916 -58,4244 Tropical and Subtropical Moist Broadleaf Forest ia@an moist forests Photograph 1919 American Museum ofréldtlistory USA
Non-melanistic 660 Guaymas, Box Canyon, Sonora, Mexico 28,0774 -110,8297 Desert and Xeric Shrublands Sonoran desert Photograph 1940 American Museum of NatustifiUSA
Non-melanistic 661 Yucatan, Mexico 18,8235 -88,8488 Tropical and Subtropical Moist Broadfea®st Yucatan moist forests Photograph s/ data AmericaeiMusf Natural History USA
Non-melanistic 662 Yucatan, Mexico 20,4564 -88,9262 Tropical and Subtropical Dry Broadleaf $tore Yucatan dry forests Photograph s/ data American MuseWatofal History USA
Non-melanistic 663 Yucatan, Mexico 20,6674 -88,4620 Tropical and Subtropical Dry Broadleaf $tore Yucatan dry forests Photograph s/ data American MuseWatofal History USA
Non-melanistic 664 Yucatan, Mexico 20,6714 -88,9158 Tropical and Subtropical Dry Broadleaf $tore Yucatan dry forests Photograph s/ data American MuseWatofal History USA
Non-melanistic 665 Nayarit, Mexico 21,8281 -104,8572 Tropical and Subtropical Dry Broadleaé$to Sinaloan dry forests Photograph 1959 American Museuratoff&l History USA
Non-melanistic 666 Escuinapa, Sinaloa, Mexico 22,8478 05/1851 Tropical and Subtropical Dry Broadleaf Forest Barablry forests Photograph s/ data American Museum of Naistry USA
Non-melanistic 667 Escuinapa, Sinaloa, Mexico 22,9238 05;8051 Tropical and Subtropical Dry Broadleaf Forest Barablry forests Photograph 1904 American Museum of NatusabiiUSA
Non-melanistic 668 Escuinapa, Sinaloa, Mexico 22,8924 058241 Tropical and Subtropical Dry Broadleaf Forest Barablry forests Photograph 1904 American Museum of NatusabiiUSA
Non-melanistic 669 Escuinapa, Sinaloa, Mexico 22,9101 0572092 Tropical and Subtropical Dry Broadleaf Forest Barablry forests Photograph 1904 American Museum of NatusabiyiUSA
Non-melanistic 670 Escuinapa, Sinaloa, Mexico 22,8311 05:8800 Tropical and Subtropical Dry Broadleaf Forest Barablry forests Photograph 1904 American Museum of NatusabiyiUSA
Non-melanistic 671 San Rafael del Norte, Jinotega, rhigrea 13,2297 -86,0973 Tropical and Subtropical Coniferonests Central American pine-oak forests Photograph 1909 Aaneviaseum of Natural History USA
Non-melanistic 672 San Ramon, Matagalpa, Nicaragua 2729 -85,8284 Tropical and Subtropical Coniferous Forests tré@lehmerican pine-oak forests Photograph 1909 American MusgWNatural History USA
Non-melanistic 673 Tapalisa, Panama 8,3466 -81,4756 Tropical and Subtropical Moist Broadlea®Bt Isthmian-Pacific moist forests Photograph 1915 AmeNtaseum of Natural History USA
Non-melanistic 674 Ucayali River, Loreto, Peru -9,4804 -939D Tropical and Subtropical Moist Broadleaf Forest Soagvdmazon moist forests Photograph 1927 American MuséNataral History USA
Non-melanistic 675 Aguaytia River, Ucayali, Peru -9,5719 2,8371 Tropical and Subtropical Moist Broadleaf Forest ti8west Amazon moist forests Photograph 1923 American MosgWNatural History USA
Non-melanistic 676 lquitos, Maynas, Peru -3,8385 -72,9119 ropifal and Subtropical Moist Broadleaf Forest Southwestizon moist forests Photograph 1924 American Museum afrhlatlistory USA
Non-melanistic 677 lquitos, Maynas, Peru -3,9971 -73,2851 ropifal and Subtropical Moist Broadleaf Forest lquitozea Photograph 1925 American Museum of Natural History USA
Non-melanistic 678 lquitos, Maynas, Peru -3,4269 -73,2271 ropifal and Subtropical Moist Broadleaf Forest Napo nforststs Photograph 1926 American Museum of Natural Hist&# U
Non-melanistic 679 Cenepa River, Amazonas, Peru -4,5240 ,0638 Tropical and Subtropical Moist Broadleaf Forest ditaoist forests Photograph 1929 American Museum of Nattisabry USA
Non-melanistic 680 lquitos, Maynas, Peru -3,4394 -72,5120 ropifal and Subtropical Moist Broadleaf Forest lquitozea Photograph 1925 American Museum of Natural History USA
Non-melanistic 681 lquitos, Maynas, Peru -3,6262 -73,1969 ropifal and Subtropical Moist Broadleaf Forest lquitozea Photograph 1925 American Museum of Natural History USA
Non-melanistic 682 Napo River, Loreto, Peru -2,5371 -73,5589 Tropical and Subtropical Moist Broadleaf Forest Solim@gsida moist forests Photograph 1927 American Museum of Natistary USA
Non-melanistic 683 lquitos, Maynas, Peru -3,5645 -73,1331 ropifal and Subtropical Moist Broadleaf Forest lquitozea Photograph 1928 American Museum of Natural History USA
Non-melanistic 684 lquitos, Maynas, Peru -3,9550 -72,5671 ropifal and Subtropical Moist Broadleaf Forest Southwesizon moist forests Photograph 1930 American Museum afrhlatlistory USA
Non-melanistic 685 Lower Ucayali River, Peru -8,4110 -743424 Tropical and Subtropical Moist Broadleaf Forest lquitaized Photograph s/ data American Museum of Natural HistBA/
Non-melanistic 686 Lower Ucayali River, Peru -8,1001 -74530 Tropical and Subtropical Moist Broadleaf Forest lquitaizea Photograph s/ data American Museum of Natural HistBA/
Non-melanistic 687 Maranon River, Peru -4,8513 -76,7074 Tropical and SubtroMoat Broadleaf Forest Napo moist forests Photograph 1927 erigam Museum of Natural History USA
Non-melanistic 688 Maripa, Sucre, Bolivar, Venezuela 8746 -65,1186 Tropical and Subtropical Grasslands, SavamieShrublands Llanos Photograph s/ data American Muséttatural History USA
Non-melanistic 689 Yariguies National Park, Santandelp/@bia 7,7794 -74,0222 Tropical and Subtropical Moista8iteaf Forest Magdalena-Uraba moist forests Photograph 2013 ericam Museum of Natural History USA
Non-melanistic 690 Iguagu National Park, Parana, Brazil 55372 -53,9274 Tropical and Subtropical Moist Broadlea®Bt Alto Parana Atlantic forests Photograph 2013 CENAPB@M
Non-melanistic 691 Bananeiras, Amazonas, Brazil -8,1561 7683 Tropical and Subtropical Moist Broadleaf Forest Pitadeira moist forests Photograph 2013 British Museum
Non-melanistic 692 Autlan, Mexico 19,9175 -104,5312 Tropical and Subtropical Coniferous Eores Trans-Mexican Volcanic Belt pine-oak forests Photograph 0132 American Museum of Natural History USA
Non-melanistic 693 Cusiana River, Colombia 4,8244 -72631  Tropical and Subtropical Grasslands, Savannas antli8hds Llanos Photograph 2013 American Museum of NatusibHi USA
Non-melanistic 694 Cusiana River, Colombia 4,8244 -72631  Tropical and Subtropical Grasslands, Savannas antll8hds Llanos Photograph 2013 American Museum of NatusibHi USA
Non-melanistic 695 Cusiana River, Colombia 4,8244 -72631  Tropical and Subtropical Grasslands, Savannas antll8hds Llanos Photograph 2013 American Museum of NatusibHi USA
Non-melanistic 696 Jeanette Kawas National Park, Hasdu 15,8555 -87,6313 Tropical and Subtropical Moist Braddferest Central American Atlantic moist forests Photograpt2013 Castafieda et al 2013

No color 01 Sorriso, Mato Grosso, Brazil -12,7788 -55,9314 data - Maxent Control Model No data - Maxent Control klod Database 2013 Global Biodiversity Information FaciiJACN
No color 02 Descalvado, Mato Grosso, Brazil -16,7500 -51070 No data - Maxent Control Model No data - Maxent Cdritodel Database 2013 Global Biodiversity Informationiffgc- FMNH
No color 03 Pocone, Mato Grosso, Brazil -16,0666 -56,6304 dada - Maxent Control Model No data - Maxent Controldelo Database 2013 Global Biodiversity Information FacHiMSU
No color 04 Dardanelos, Bolivia -10,7670 -66,7330 No data - Maxentt@bModel No data - Maxent Control Model Database 2013 oba@l Biodiversity Information Facility - Cl
No color 05 Chimore, Bolivia -17,0000 -65,0000 No data - Maxent Control Model No dataxent Control Model Database 2013 Global Biodiversifgimation Facility - FMNH
No color 06 Tambopata River, Peru -12,8380 -69,2949 No data - Maxentr@dviodel No data - Maxent Control Model Database 2013 lob@ Biodiversity Information Facility - CI
No color 07 Puerto Pardo, Peru -12,5170 -68,6990 No data - Maxent Caiitel No data - Maxent Control Model Database 2013 @l d@odiversity Information Facility - CI
No color 08 Platanal, Venezuela 1,9166 -64,0785 No data - Maxent Control Model No dataxént Control Model Database 2013 Global Biodiversityrimation Facility - MVZ
No color 09 Balbina, Amazonas, Brazil -3,0000 -68,0000 No data - Meemtrol Model No data - Maxent Control Model Database 012 Global Biodiversity Information Facility - NRM
No color 10 Puerto Resistencia, Peru -3,3330 -74,5830 No data - M&anitol Model No data - Maxent Control Model Database 201 Global Biodiversity Information Facility - FMNH
No color 11 Jutica, Amazonas, Brazil -3,7666 -64,3769 No data - MaRemtrol Model No data - Maxent Control Model Database 120 Global Biodiversity Information Facility - FMNH
No color 12 Santiago River, Ecuador -3,4830 -78,2330 No data - Ma&entrol Model No data - Maxent Control Model Database 201 Global Biodiversity Information Facility - Cl
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Samples Locality / Country Tat Long Biome Ecoregion Sampletype  Year Information Source

No color 13 Rosa Zarate, Ecuador 0,2755 -79,6126 No data - Maxentdldfodel No data - Maxent Control Model Database 2013 obal Biodiversity Information Facility - MSU
No color 14 Xingu River, Par, Brazil -5,4965 -52,7073 No data - Ma@anttrol Model No data - Maxent Control Model Database 201 Global Biodiversity Information Facility - MSU
No color 15 Manaus, Amazonas, Brazil -2,5000 -60,0000 No data - Ma&@entrol Model No data - Maxent Control Model Database 120 Global Biodiversity Information Facility - PBDB
No color 16 Belém, Paré, Brazil -1,4500 -48,4833 No data - Maxent Cbhtoalel No data - Maxent Control Model Database 2013 @l dodiversity Information Facility - FMNH
No color 17 Santo Antonio, Amazonas, Brazil -2,2500 -60075 No data - Maxent Control Model No data - Maxent Cdritodel Database 2013 Global Biodiversity Informationiffgc- FMNH
No color 18 Orinoco Valley, Venezuela 3,6500 -65,7699 No data - Megemtrol Model No data - Maxent Control Model Database 012 Global Biodiversity Information Facility - NMNH
No color 19 Essequibo River, Guyana 3,2500 -59,2500 No data - M&emntrol Model No data - Maxent Control Model Database 201 Global Biodiversity Information Facility - Cl
No color 20 Essequibo River, Guyana 3,2679 -58,7789 No data - M&entrol Model No data - Maxent Control Model Database 201 Global Biodiversity Information Facility - Cl
No color 21 Tapanahoni River, Suriname 4,2699 -54,7379 No data - M&amtrol Model No data - Maxent Control Model Database 012 Global Biodiversity Information Facility - Cl
No color 22 Georgetown, Guyana 6,8000 -58,1666 No data - Maxent Qdvitrdel No data - Maxent Control Model Database 2013 @l@odiversity Information Facility - FMNH
No color 23 Ranchos Viejos, Venezuela 7,0000 -62,2500 No data - Ma&entrol Model No data - Maxent Control Model Database 2013 Global Biodiversity Information Facility - NMNH
No color 24 Villa Montes, Bolivia -20,9666 -62,8499 No data - Max&amntrol Model No data - Maxent Control Model Database 201 Global Biodiversity Information Facility - LACM
No color 25 Macaya, Colombia 0,5333 -75,0999 No data - Maxent Control Model No dataxdwit Control Model Database 2013 Global Biodiversityrimation Facility - FMNH
No color 26 Emiliano Zapata, Mexico 17,5090 -91,9810 No data - Magamtrol Model No data - Maxent Control Model Database 012 Global Biodiversity Information Facility - NMNH
No color 27 San Clemente, Mexico 16,2750 -93,7259 No data - Maxentr6l Model No data - Maxent Control Model Database 2013 Global Biodiversity Information Facility - MZTG
No color 28 Arroyo Seco, Mexico 21,4830 -99,7036 No data - Maxent @biModel No data - Maxent Control Model Database 2013 bal®iodiversity Information Facility - CNMA
No color 29 Upala, Costa Rica 10,9600 -85,0500 No data - Maxent Control Model No dataxent Control Model D ase 2013 Global Biodit i 1ation Facility - KUBI
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APENDICE 2: TABELA SUPLEMENTAR CAPITULO 3

RegistrosPuma yagouaroundi




Supplementary table 1 - Location recordsFHama yagouaroundi.

. Coordinates . )
Samples Location Latitude_Longitude Biome Ecoregion Sampletype Year Source
Dark 01 Tarauaca, Acre, Brazil -8,1909  -70,4363 Trdpica Subtropical Moist Broadleaf Forests Southwesfenazonian Moist Forests Photograph  no data AcEaynes
Dark 02 Manaus, Amazonas, Brazil -2,3333 -60,0000 Tad@ind Subtropical Moist Broadleaf Forests Uatumanbetas moist forests Report no data Tadeu de Gliveir
Dark 03 Sucunduri River, Amazonas, Brazil -5,5194 6882 Tropical and Subtropical Moist Broadleaf Fogest Southwestern Amazonian Moist Forests Photograph ate d Johnny Jensen
Dark 04 Calgoene, Amapa, Brazil 2,6576 -51,3178 Trdpind Subtropical Moist Broadleaf Forests GuianarnisivBorests Report no data Micheline Vergara
Dark 05 Vila Velha, Amap4, Brazil 3,2428 -51,2468 Tagdiand Subtropical Moist Broadleaf Forests Guiavilaist Forests Photograph 2010 Benoit de Thoisy
Dark 06 Andarai, Bahia, Brazil -12,8000 -41,3333 Trapand Subtropical Dry Broadleaf Forests Atlantiy Borests Report no data Tadeu de Oliveira
Dark 07 Barreiras, Bahia, Brazil -12,0000 -45,0000 Tealpand Subtropical Grasslands, Savannas and Bhdsb Cerrado Report no data Tadeu de Oliveira
Dark 08 Boqueirdo da Onga National Park, Bahia, Braz -10,2000 -41,4167 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Dark 09 Elisio Medrado, Bahia, Brazil -12,9333  -39,516 Tropical and Subtropical Moist Broadleaf Forests latic Forests Report no data Tadeu de Oliveira
Dark 10 Fazenda Paineiras Gandu, Bahia, Brazil -B2,95 -39,4606 Tropical and Subtropical Moist Broadleafests Atlantic Forests Report no data Kevin Flesher
Dark 11 Michelin Igrapiuna Reserve, Bahia, Brazil 8430 -39,1991 Tropical and Subtropical Moist Broatiforests Atlantic Forests Report no data Kevin Fleshe
Dark 12 Potengi, Ceard, Brazil -7,1369  -39,9345 DesmrtsXeric Shrublands Caatinga Report no data Tadeu de Oliveira
Dark 13 Potengi, Ceard, Brazil -7,1369  -39,9345 DesantsXeric Shrublands Caatinga Report no data Tadeu de Oliveira
Dark 14 Quebrada do Pingador, Ceara, Brazil -4,3000 8,9833 Tropical and Subtropical Moist Broadleaf Btse Atlantic Forests Report no data Tadeu de Oliveira
Dark 15 Quebrada do Pingador, Ceara, Brazil -4,3000 8,9883 Tropical and Subtropical Moist Broadleaf Btse Atlantic Forests Report no data Tadeu de Oliveira
Dark 16 Brasilia National Park, Brazil -15,6442 -4/84 Tropical and Subtropical Grasslands, Savanna$Shnblands Cerrado Photograph 2008 Keila Juarez
Dark 17 Cumari, Goias, Brazil -18,2402  -48,1779 Tropéoal Subtropical Grasslands, Savannas and Shdsblan Cerrado Photograph  no data Emiliano Ramalho
Dark 18 Bacabeira, Maranhéao, Brazil -2,9667 -44,3000 opital and Subtropical Moist Broadleaf Forests MhgnBabagu forests Report no data Tadeu de Oliveira
Dark 19 Barra do Corda, Maranhao, Brazil -5,3688  -34P Tropical and Subtropical Grasslands, SavanréShrublands Cerrado Photograph 2013 Will Mesquita
Dark 20 Mirador State Park, Maranhéo, Brazil -6,6667 45,3333 Tropical and Subtropical Grasslands, Sagaand Shrublands Cerrado Report no data Tadeu der@livei
Dark 21 Gurupi Reserve, Maranhao, Brazil -3,5000 -1673 Tropical and Subtropical Moist Broadleaf Forests Tocantins/Pindare moist forests Report no data TadeDlideira
Dark 22 Diamantina, Minas Gerais, Brazil -18,4127 5234 Tropical and Subtropical Moist Broadleaf Fogest Atlantic Forests Report 2010 Guilherme Ferreira
Dark 23 Martinho Campos, Minas Gerais, Brazil -19829-45,2428 Tropical and Subtropical Grasslands, Sesand Shrublands Cerrado Photograph 2009 FabrictosSan
Dark 24 Rio Doce State Park, Minas Gerais, Brazil ,F484  -42,5261 Tropical and Subtropical Moist Broatileorests Atlantic Forests Photograph 2007 Leonardod/i
Dark 25 Rio Preto State Park, Minas Gerais, Brazil 8,1666 -43,3794 Tropical and Subtropical GrasslaBdsannas and Shrublands Cerrado Photograph 2007 todintropicos
Dark 26 Rio Preto State Park, Minas Gerais, Brazil 8,1666 -43,3794 Tropical and Subtropical GrasslaBdsannas and Shrublands Cerrado Photograph 2007 toRittropicos
Dark 27 Rio Preto State Park, Minas Gerais, Brazil 8,1490 -43,3663 Tropical and Subtropical GrasslaBdsannas and Shrublands Cerrado Photograph 2007 todintropicos
Dark 28 Rio Preto State Park, Minas Gerais, Brazil 8,1490 -43,3663 Tropical and Subtropical GrasslaBdsannas and Shrublands Cerrado Photograph 2007 toRittropicos
Dark 29 Veredas do Peruacu National Park, Minasi§eBeazil -15,0923  -44,2414 Tropical and Subtropigg} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 30 Veredas do Peruagu National Park, Minasi§eBeaazil -15,0842  -44,2663 Tropical and Subtropi2g} Broadleaf Forests Atlantic Dry Forests Photograph2007 Instituto Biotropicos
Dark 31 Veredas do Peruagu National Park, Minasi§eBeazil -15,0842  -44,2663 Tropical and Subtropigg} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 32 Veredas do Peruacgu National Park, Minasi§eBeazil -15,1145  -44,2422 Tropical and Subtropi2g} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 33 Veredas do Peruagu National Park, Minasi§eBeazil -15,1145  -44,2422 Tropical and Subtropigg} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 34 Veredas do Peruagu National Park, Minasi§eBeaazil -15,1077  -44,2377 Tropical and Subtropi2g} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 35 Veredas do Peruagu National Park, Minasi§eBeazil -15,1077  -44,2377 Tropical and Subtropigg} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 36 Veredas do Peruacgu National Park, Minasi§eBeaazil -15,0923  -44,2414 Tropical and Subtropi2g} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 37 Veredas do Peruacu National Park, Minasi§eBeazil -15,0923  -44,2414 Tropical and Subtropigg} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 38 Veredas do Peruacgu National Park, Minasi§eBeaazil -15,0923  -44,2414 Tropical and Subtropi2g} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Dark 39 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,3004  -45,8202 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 40 Grande Sertdo Veredas National Park, Mirersi§ Brazil -15,3004 -45,8202 Tropical and Subtralpigrasslands, Savannas and Shrublands Cerrado Péiyoitog 2006 Instituto Biotropicos
Dark 41 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,3004  -45,8202 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 42 Grande Sertdo Veredas National Park, Mirersi§ Brazil -15,3004 -45,8202 Tropical and Subtralpigrasslands, Savannas and Shrublands Cerrado Piyoitog 2006 Instituto Biotropicos
Dark 43 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,3004  -45,8202 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 44 Grande Sertdo Veredas National Park, Mirersi§ Brazil -15,3004 -45,8202 Tropical and Subtralpigrasslands, Savannas and Shrublands Cerrado Piyoitog 2006 Instituto Biotropicos
Dark 45 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,3004  -45,8202 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 46 Grande Sertdo Veredas National Park, Mirersi§ Brazil -15,3004 -45,8202 Tropical and Subtralpigrasslands, Savannas and Shrublands Cerrado Piyoitog 2006 Instituto Biotropicos
Dark 47 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,3004  -45,8202 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 48 Grande Sertdo Veredas National Park, Mirersi§ Brazil -15,2821 -45,8178 Tropical and Subtralpigrasslands, Savannas and Shrublands Cerrado Pdyoitog 2006 Instituto Biotropicos
Dark 49 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,2913  -45,8195 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 50 Grande Sertdo Veredas National Park, Mirersi§ Brazil -15,3628 -45,8288 Tropical and Subtralp@grasslands, Savannas and Shrublands Cerrado Péayoitog 2006 Instituto Biotropicos
Dark 51 Grande Sertéo Veredas National Park, Mirersi§ Brazil -15,3628 -45,8288 Tropical and Subtralp@rasslands, Savannas and Shrublands Cerrado Pégoltog 2006 Instituto Biotropicos
Dark 52 Serro, Minas Gerais, Brazil -18,5599  -43,4180 ropical and Subtropical Moist Broadleaf Forests wilaForests Report 2010 Guilherme Ferreira
Dark 53 Embiara, Mato Grosso Do Sul, Brazil -19,802056,3775 Flooded Grasslands and Savannas Pantanal gRimiio 2013 Embiara Lodge
Dark 54 Fazenda Baia das Pedras, Pantanal da Nhaiepl&lato Grosso Do Sul, Brazil -19,3083 -55,7628 obled Grasslands and Savannas Pantanal Photograph 2011 atriciaMedici
Dark 55 Fazenda Baia das Pedras, Pantanal da Ningiepl&lato Grosso Do Sul, Brazil -19,3083 -55,7628 oBled Grasslands and Savannas Pantanal Photograph 2011 atriciaMMedici
Dark 56 Fazenda Nossa Senhora do Carmo, Abobrat) @edsso Do Sul, Brazil -19,4768 -56,9382 Flooded Saasls and Savannas Pantanal Photograph 2009 PatddiaiM
Dark 57 Fazenda S&o Bento, Pantanal, Mato Grosssul)®razil -17,3229  -56,7354 Flooded Grasslands avdu$has Pantanal Photograph  no data Fernando Tortatto
Dark 58 Fazenda Sé&o Bento, Pantanal, Mato GrosssuDdrazil -17,3188 -56,7286 Flooded Grasslands avai$has Pantanal Photograph  no data Fernando Tortatto
Dark 59 Fazenda S&o Bento, Pantanal, Mato Grosssul)@razil -17,3295  -56,7261 Flooded Grasslands avdu$has Pantanal Photograph  no data Fernando Tortatto




Coordinates

Samples Location m Biome Ecoregion Sampletype Year Source

Dark 60 Itapord, Mato Grosso Do Sul, Brazil -22,070554,9103 Tropical and Subtropical Moist Broadleafdats Alto Parana Atlantic forests Photograph 2010 @Qaros do Iguacu
Dark 61 Joselandia, Mato Grosso, Brazil -16,6573  -BBE2 Tropical and Subtropical Grasslands, SavanréShrublands Cerrado Photograph 2010 Carlos BenhureKasp
Dark 62 Joselandia, Mato Grosso, Brazil -16,6730 882 Flooded Grasslands and Savannas Pantanal Phdtogra®10 Carlos Benhur Kasper
Dark 63 Joselandia, Mato Grosso, Brazil -16,5748  -8&12 Flooded Grasslands and Savannas Pantanal Phdtogr&®10 Carlos Benhur Kasper
Dark 64 Joselandia, Mato Grosso, Brazil -16,7036  -3@)1 Tropical and Subtropical Grasslands, Savanr$harublands Cerrado Photograph 2010 Carlos BenhureiKasp
Dark 65 Joselandia, Mato Grosso, Brazil -16,6891 &1 Tropical and Subtropical Grasslands, SavanréShrublands Cerrado Photograph 2010 Carlos BenhureKasp
Dark 66 Joselandia, Mato Grosso, Brazil -16,6768  B@O1 Tropical and Subtropical Grasslands, SavanmS$harublands Cerrado Photograph 2010 Carlos BenhureiKasp
Dark 67 Porto Feliz, Mato Grosso, Brazil -12,6454 38687 Tropical and Subtropical Grasslands, SavanmaShrublands Cerrado Photograph  no data Carlos Bégasper
Dark 68 Tesouro, Mato Grosso, Brazil -16,0771 -53,5914 Tropical and Subtropical Grasslands, Savannas AndbBnds Cerrado Report 2008 Felipe Gomes
Dark 69 Maraba, Pard, Brazil -5,3500  -49,0003 Tropical Subtropical Moist Broadleaf Forests Xingu-ToreAAraguaia moist forests Photograph  no data TadeDlideira
Dark 70 Fazenda Tamandud, Paraiba, Brazil -7,0167 3833, Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Dark 71 Mataraca, Paraiba, Brazil -6,6566  -35,0808 i€edand Subtropical Moist Broadleaf Forests Atlaftorests Report 2012 Sertédo Bio
Dark 72 Mataraca, Paraiba, Brazil -6,6754 -35,0452 itedpnd Subtropical Moist Broadleaf Forests Atlaftorests Report 2012 Sertdo Bio
Dark 73 Patos, Paraiba, Brazil -6,9306  -37,2181 DesedsXeric Shrublands Caatinga Report 2013 Tadeu de Oliveira
Dark 74 Patos, Paraiba, Brazil -6,9425  -37,2233 DeserdsXeric Shrublands Caatinga Report 2013 Tadeu de Oliveira
Dark 75 Patos, Paraiba, Brazil -7,0644  -37,0876 DesedsXeric Shrublands Caatinga Photograph  no data Tadeu de Oliveira
Dark 76 Sertdo Pajeu, Pernambuco, Brazil -7,8013 &3B9 Deserts and Xeric Shrublands Caatinga Report 2010 Iran de Souza
Dark 77 Guaratuba Protected Area, Parané, Brazil 788D, -48,6977 Tropical and Subtropical Moist Broaflfearests Serra do Mar coastal forests Report 2010 dlaitdazzoli
Dark 78 Iguacu National Park, Parand, Brazil -25,635464,4532 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph 1994 rR&t@wshaw Jr.
Dark 79 Iguagu National Park, Parana, Brazil -25,630%4,4019 Tropical and Subtropical Moist Broadleaféats Alto Parana Atlantic forests Photograph 1993 rRat@vshaw Jr.
Dark 80 Iguacu National Park, Parand, Brazil -25,25663,7342 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph  no data arni@ros do Iguagu
Dark 81 Iguagu National Park, Parana, Brazil -25,25663,7342 Tropical and Subtropical Moist Broadleaféats Alto Parana Atlantic forests Photograph 2010 iGarmos do Iguagu
Dark 82 Iguacu National Park, Parand, Brazil -25,312%3,7717 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph 2010 iGams do Iguagu
Dark 83 Iguagu National Park, Parana, Brazil -25,569%4,2684 Tropical and Subtropical Moist Broadleaféats Alto Parana Atlantic forests Photograph 2010 iGaros do Iguagu
Dark 84 Iguacu National Park, Parand, Brazil -25,57864,4311 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph 2009 iGams do Iguagu
Dark 85 Iguagu National Park, Parana, Brazil -25,57864,4311 Tropical and Subtropical Moist Broadleafdats Alto Parana Atlantic forests Photograph 2009 iGaros do Iguagu
Dark 86 Iguacu National Park, Parand, Brazil -25,519%54,2311 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph 2009 iGams do Iguagu
Dark 87 Iguagu National Park, Parana, Brazil -25,5485%4,3007 Tropical and Subtropical Moist Broadleaféats Alto Parana Atlantic forests Photograph 2010 iGaros do Iguagu
Dark 88 Iguacu National Park, Parand, Brazil -25,548%4,3007 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph 2009 iGams do Iguagu
Dark 89 Iguagu National Park, Parana, Brazil -25,47564,0921 Tropical and Subtropical Moist Broadleaféats Alto Parana Atlantic forests Photograph  no data arni@ros do Iguagu
Dark 90 Iguacu National Park, Parand, Brazil -25,59754,5152 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Photograph 2013 iGams do Iguagu
Dark 91 Iguagu National Park, Parana, Brazil -25,59754,5152 Tropical and Subtropical Moist Broadleafé&ts Alto Parana Atlantic forests Photograph  no data arni@ros do Iguagu
Dark 92 Saint Hilaire, Parand, Brazil -25,6685 -48(%588 Tropical and Subtropical Moist Broadleaf Forests rr&do Mar coastal forests Photograph 2013 Projetdarhon
Dark 93 Arroio do Meio, Rio Grande do Sul, Brazil ;2604 -51,9308 Tropical and Subtropical Moist Broatiforests Alto Parana Atlantic forests Report 2010 lo8aBenhur Kasper
Dark 94 Bagé, Rio Grande do Sul, Brazil -31,2045 538 Tropical and Subtropical Grasslands, Savanm$hrublands Uruguayan savanna Photograph 2011 Reombdidt
Dark 95 indios River, Rio Grande do Sul, Brazil -219 -52,8562 Tropical and Subtropical Moist Broadeafests Araucaria moist forests Photograph 2008 Johgeem

Dark 96 Bom Jesus, Rio Grande do Sul, Brazil -28,62050,3356 Tropical and Subtropical Moist Broadleafdats Araucaria moist forests Photograph 2010 CarlosBeKasper
Dark 97 Cagapava do Sul, Rio Grande do Sul, Brazil 0,4370 -53,4976 Tropical and Subtropical GrasslaBdsannas and Shrublands Uruguayan savanna Report  tano da Felipe Peters
Dark 98 Cagcapava do Sul, Rio Grande do Sul, Brazil 0,5819 -53,4225 Tropical and Subtropical GrasslaBdsannas and Shrublands Uruguayan savanna Report  tano da Felipe Peters
Dark 99 Camaqua, Rio Grande do Sul, Brazil -30,8797 1,880 Tropical and Subtropical Grasslands, SavaamaShrublands Uruguayan savanna Photograph 2013 ar@iuller
Dark 100 Cotipora, Rio Grande do Sul, Brazil -29,033751,8113 Tropical and Subtropical Moist Broadleafdats Alto Parand Atlantic forests Report no data Edfipters

Dark 101 Cruzeiro do Sul, Rio Grande do Sul, Brazil 29,4931 -51,9856 Tropical and Subtropical Moist BieafiForests Alto Parana Atlantic forests Report 2010 arldd Benhur Kasper
Dark 102 Cruzeiro do Sul, Rio Grande do Sul, Brazil 29,5159 -51,9899 Tropical and Subtropical Moist BieafiForests Alto Parana Atlantic forests Report 2010 arldd Benhur Kasper
Dark 103 Cruzeiro do Sul, Rio Grande do Sul, Brazil 29,4857 -52,0297 Tropical and Subtropical Moist BieafiForests Alto Parana Atlantic forests Report 2010 arldd Benhur Kasper
Dark 104 Cruzeiro, Rio Grande do Sul, Brazil -29,833351,3333 Tropical and Subtropical Grasslands, Sasand Shrublands Uruguayan savanna Report no data u Tadeliveira
Dark 105 Cruzeiro, Rio Grande do Sul, Brazil -29,833351,3333 Tropical and Subtropical Grasslands, Sasand Shrublands Uruguayan savanna Report no data u dedeliveira
Dark 106 Cruzeiro, Rio Grande do Sul, Brazil -29,833351,3333 Tropical and Subtropical Grasslands, Sasand Shrublands Uruguayan savanna Report no data u Tadeliveira
Dark 107 Cruzeiro, Rio Grande do Sul, Brazil -29,833351,3333 Tropical and Subtropical Grasslands, Sasand Shrublands Uruguayan savanna Report no data u dedeliveira
Dark 108 Cruzeiro, Rio Grande do Sul, Brazil -29,833351,3333 Tropical and Subtropical Grasslands, Sasand Shrublands Uruguayan savanna Report no data u Tadeliveira
Dark 109 Séo Francisco de Paula National Forest@Grimde do Sul, Brazil -29,3833 -50,3833 Tropical Snbtropical Moist Broadleaf Forests Araucaria mfnisests Report no data Tadeu de Oliveira
Dark 110 S&o Francisco de Paula National ForestGramde do Sul, Brazil -29,3833 -50,3833 Tropical Snditropical Moist Broadleaf Forests Araucaria mfuisests Report no data Tadeu de Oliveira
Dark 111 Séo Francisco de Paula National Forest@GRimde do Sul, Brazil -29,3833 -50,3833 Tropical Snbtropical Moist Broadleaf Forests Araucaria mfnisests Report no data Tadeu de Oliveira
Dark 112 Marques de Souza, Rio Grande do Sul, Brazil -29,3086  -52,1139 Tropical and Subtropical Moist Blieaf Forests Alto Parana Atlantic forests Photograp2013 Lucas Gongalves da Silva
Dark 113 Morro Reuter, Rio Grande do Sul, Brazil 636 -51,1222 Tropical and Subtropical Moist Broaflfearests Alto Parana Atlantic forests Capture 2008 vigl@irelli

Dark 114 Palmeira da Missoes, Rio Grande do SukiBra -27,8710 -53,3106 Tropical and Subtropical Gragia Savannas and Shrublands Uruguayan savanna Repor2013 Flavia Tirelli

Dark 115 Turvo State Park, Rio Grande do Sul, Brazil -27,2416  -53,9884 Tropical and Subtropical Moist Blieaf Forests Alto Parana Atlantic forests Photograp2013 Caroline Sartor
Dark 116 Turvo State Park, Rio Grande do Sul, Brazil -27,1685 -53,8760 Tropical and Subtropical Moist Blileaf Forests Alto Parana Atlantic forests Photograp2010 Carlos Benhur Kasper
Dark 117 Turvo State Park, Rio Grande do Sul, Brazil -27,1876  -53,9072 Tropical and Subtropical Moist Blieaf Forests Alto Parana Atlantic forests Photograp2010 Carlos Benhur Kasper
Dark 118 Turvo State Park, Rio Grande do Sul, Brazil -27,1960 -53,8788 Tropical and Subtropical Moist Blileaf Forests Alto Parana Atlantic forests Photograp2010 Carlos Benhur Kasper
Dark 119 Turvo State Park, Rio Grande do Sul, Brazil -27,1985 -53,8892 Tropical and Subtropical Moist Blileaf Forests Alto Parana Atlantic forests Photograp2010 Carlos Benhur Kasper
Dark 120 Passo de Taquara, Feliz, Rio Grande doBgadil -29,3573 -51,3625 Tropical and Subtropical 8d@roadleaf Forests Alto Parana Atlantic forests tQaEp 2004 FZB-RS
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Dark 121
Dark 122
Dark 123
Dark 124
Dark 125
Dark 126
Dark 127
Dark 128
Dark 129
Dark 130
Dark 131
Dark 132
Dark 133
Dark 134
Dark 135
Dark 136
Dark 137
Dark 138
Dark 139
Dark 140
Dark 141
Dark 142
Dark 143
Dark 144
Dark 145
Dark 146
Dark 147
Dark 148
Dark 149
Dark 150
Dark 151
Dark 152
Dark 153
Dark 154
Dark 155
Dark 156
Dark 157
Dark 158
Dark 159
Dark 160
Dark 161
Dark 162
Dark 163
Dark 164
Dark 165
Dark 166
Dark 167
Dark 168
Dark 169
Dark 170
Dark 171
Dark 172
Dark 173
Dark 174
Dark 175
Dark 176
Dark 177
Dark 178
Dark 179
Dark 180
Dark 181

Pinto Bandeira, Rio Grande do Sul, Brazil
Piratini, Rio Grande do Sul, Brazil
Taquara, Rio Grande do Sul, Brazil

ljui, Rio Grande do Sul, Brazil
Restinga Seca, Rio Grande do Sul, Brazil
Sarandi, Rio Grande do Sul, Brazil
Seberi, Rio Grande do Sul, Brazil
Soledade, Rio Grande do Sul, Brazil
Tapes, Rio Grande do Sul, Brazil
Tapes, Rio Grande do Sul, Brazil
Taquari, Rio Grande do Sul, Brazil
Taquari, Rio Grande do Sul, Brazil
Cerrito, Rio Grande do Sul, Brazil
Alfredo Wagner, Santa Catarina, Brazil
Bom Jesus, Santa Catarina, Brazil
Brundpolis, Santa Catarina, Brazil
Campos Novos, Santa Catarina, Brazil
Catanduvas, Santa Catarina, Brazil
Chapecd, Santa Catarina, Brazil
Erval Velho, Santa Catarina, Brazil
Iporé do Oeste, Santa Catarina, Brazil
Ipuagu, Santa Catarina, Brazil
Itaiépolis, Santa Catarina, Brazil
Serra do Tabuleiro State Park, Santa @ataBrazil
Serra do Tabuleiro State Park, Santa @ataBrazil
Serra do Itajai State Park, Santa CateBirse;il
Serra do Itajai State Park, Santa CataBira;l
Serra do Itajai State Park, Santa CateBirse;il
Serra do Itajai State Park, Santa CataBira;l
Ponta Serrada, Santa Catarina, Brazil
Reserva Biologica de Aguai
Sassafras Biological Reserve, Santa Catdirazil
Sassafras Biological Reserve, Santa CatdBiazil
Sassafras Biological Reserve, Santa Catdirazil
Sassafras Biological Reserve, Santa CatdBiazil
Sassafras Biological Reserve, Santa Catdirazil
Séo Cristévéo do Sul, Santa Catarina, Brazi
Rio Monte Alegre, Chapecd, Santa CataBnazil

RPPN Chécara Edith, Santa Catarina, Brazil

RPPN Chacara Edith, Santa Catarina, Brazil

RPPN Chécara Edith, Santa Catarina, Brazil

RPPN Chacara Edith, Santa Catarina, Brazil

RPPN Chécara Edith, Santa Catarina, Brazil

RPPN Chacara Edith, Santa Catarina, Brazil

UHE Quebra Queixo, Ipuacu, Santa CataBrezil
UHE Quebra Queixo, Ipuagu, Santa CataBrezil
Vargem, Santa Catarina, Brazil
Vargem Bonita, Santa Catarina, Brazil
Xanxeré, Santa Catarina, Brazil
Jatai Ecological Park, Mogi Guassu, SadoP&uazil
Ipanema National Forest, Sdo Paulo, Brazil
Morungaba, S&o Paulo, Brazil
Serra da Bocaina National Park, Sdo P&u;il
Petar, Sao Paulo, Brazil
Palmas, Tocantins, Brazil
Cantéo State Park, Tocantins, Brazil
Aguaray, Argentina
Aguaray, Argentina
Anhelando Al Toro, Argentina
Arroyo Salvador Mazza, Argentina
Balcanera, Argentina

9,696 -51,4140
-31,463053,1065
-28,536%53,7497
-28,3364 @)1
8  -53,3886
-27,95542,9154
-27,4960 3,4840
-28,768%2,5313
-30,6356 5536
-30,6356 ,5536
-29,794251,8721
-29,383351,9333
-31,727952,8556
-936 -49,3434
-26,72532,4650
-27,333650,8865
-27A439151,1594
-27,03481,7214
-27,2148 66€#,
-27,286651,4271
%7 -53,5874
-26,6495 B4
-26,343849,8647
-27,7838  -48,6464
-27,9039  -48,7874
-27,0659  -49,1767
-27,0386  -49,2208
-27,0386  -49,2208
-27,0648  -49,2093
-26,92-51,8804
-28,4933  -49,6269
-26,7014  -49,6655
-26,6966  -49,6799
-26,6966  -49,6799
-26,7166  -49,6749
-26,6862  -49,6370
-27,3436  -50,4298
-27,2358  -52,5841
27,1007 -48,8913
27,1007  -48,8913
27,1007 -48,8913
27,1052  -48,8811
27,1052 -48,8811
27,1052  -48,8811
-26,6637  -52,5492
-26,6618  -52,5565

-27,5066  -B059
-27102 -51,7325
-26,8803 3529

-22,3061  -47,0120
23,4167 -47,5833
-22,8974 -464814
-23,3333  -44,8333
-24,4167  -48,5000
-10,2052  -48,2363
-1(8433-49,1833
-22,2666  -63,7332
-22,2666  -63,7332
-25,8209  -54,327
-22,0768 ,9884
-25,6821  -61,7900

Tropical and Subtropical Moist BreafiForests
Tropical and Subtropical Grasslands, Sasand Shrublands
Tropical and Subtropical Grasslands, Sagaand Shrublands

Tropical and Subtropical Moist Broadleaf Fagest
Tropical and Subtropical Moist Broatiforests
Tropical and Subtropical Moist Broadleafdats
Tropical and Subtropical Moist Broadleaf Btse

Tropical and Subtropical Moist Broadleaféats
Tropical and Subtropical Grasslands, SavaamdsShrublands
Tropical and Subtropical Grasslands, Savaam@sShrublands
Tropical and Subtropical Grasslands, Sagaand Shrublands

Tropical and Subtropical Moist Broadleafdats
Tropical and Subtropical Grasslands, Sagaand Shrublands

Tropical and Subtropical Moist Broadéafests

Tropical and Subtropical Moist Broadleaf Btse

Tropical and Subtropical Moist Broadleaféats

Tropical and Subtropical Moist Broadleafdsts

Tropical and Subtropical Moist Broadleafdats

Tropical and Subtropical Moist Broadleaf Fosest
Tropical and Subtropical Moist Broadleaféats
Tropical and Subtropical Moist Broadleafests
Tropical and Subtropical Moist Broadleaf Forests
Tropical and Subtropical Moist Broadleafdats
Tropical and Subtropidelst Broadleaf Forests
Tropical and Subtropialst Broadleaf Forests

Tropical and Subtropical Mdroadleaf Forests
Tropical and Subtropical 8d@roadleaf Forests
Tropical and Subtropical Mdroadleaf Forests
Tropical and Subtropical 8droadleaf Forests
Tropical and Subtropical Moist Broadleafests
ropital and Subtropical Moist Broadleaf Forests
Tropical and Subtropical$tlBroadleaf Forests
Tropical and SubtropicaiistiBroadleaf Forests
Tropical and Subtropical$tBroadleaf Forests
Tropical and Subtropicaiis¥iBroadleaf Forests
Tropical and Subtropicali$tlBroadleaf Forests
Tropical and Subtropical Moist &tteaf Forests
Tropical and Subtropical M@soadleaf Forests
Tropical and Subtropical Moist BteafiForests
Tropical and Subtropical Moist BieafiForests
Tropical and Subtropical Moist BteafiForests
Tropical and Subtropical Moist BieafiForests
Tropical and Subtropical Moist BteafiForests
Tropical and Subtropical Moist BieafiForests
Tropical and Subtropical M&soadleaf Forests
Tropical and Subtropical M@soadleaf Forests

Tropical and Subtropical Moist Broadleaf Forests
Tropical and Subtropical Moist Broadleafests
Tropical and Subtropical Moist Broadleaf Fosest
Tropical and Subtropi@ahsslands, Savannas and Shrublands
Tropical and Subtropical Moist BieafiForests
Tropical and Subtropical Moist Broadleaf Forests
Tropical and Subtropical M&soadleaf Forests
picaband Subtropical Moist Broadleaf Forests
opital and Subtropical Moist Broadleaf Forests
Tropical and Subtropical Moist Broadleafésts
Tropécal Subtropical Moist Broadleaf Forests
Tropéoal Subtropical Moist Broadleaf Forests
Tropical and Subtropical Moist Broadleaf Forests
Tropical and Subtropical Moist Broadleaf Ftses
Trdpine Subtropical Grasslands, Savannas and Shdsblan

Alto Parana Atlantic forests
Uruguayan savanna
Uruguayan savanna

Alto Parana Atlantic forests
Alto Parana Atlantic forests
Araucaria moist forests
Araucaria moist forests

Alto Parané Atlantic forests
Uruguayan savanna
Uruguayan savanna
Uruguayan savanna

Alto Parané Atlantic forests
Uruguayan savanna

Araucaria moist forests
Araucaria moist forests
Araucaria moist forests
Araucaria moist forests
Araucaria moist forests
Alto Parana Atlantic forests
Araucaria moist forests
Alto Parana Atlantic forests
Araucaria moist forests
Araucaria moist forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Araucaria moist forests
Aeria moist forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Serra do Mar coastal forests
Araucaria moist forests
Alto Parana Atlantic forests

Serra do Mar coastal forests

Serra do Mar coastal forests

Serra do Mar coastal forests

Serra do Mar coastal forests

Serra do Mar coastal forests

Serra do Mar coastal forests

Araucaria moist forests
Araucaria moist forests
Araucaria moist forests
Araucaria moist forests
Araucaria moist forests
Cerrado

Alto Parana Atlantic forests

rr&do Mar coastal forests

Serra do Mar coastal forests

Alardha Atlantic forests
Matosso seasonal forests
Mato Grosso seasonal forests
Central Aamd¥ungas
Central Am¥ungas
toAtarana Atlantic forests
Central Andean Yungas
Dry Chaco

Sampletype Year Source
Capture 2006 BAMA
Report 2010 Gantbwir Kasper
Capture 2004 FZB-RS
Capture 2005 FZB-RS
Capture 1999 ertéw Behr
Photograph  no data Feters
Report 2010 Carlos Benlaspkr
Report 2010 CarlestBir Kasper
Report no data Tad@livdira
Report no data Taddlivdira
Report 2010 CafdsiBKasper
Report no data TateOliveira
Capture 2002 FZB-RS
Photograph 2007 Réfadliera
Photograph 2004 Jorge @here
Photograph 2005 Jorgee@her
Photograph 2007 JorgeeBh
Photograph 2006 Jorgee@her
Photograph 2008 Jorga&h
Photograph 2008 Jorgee@he
Photograph ne da Policia Ambiental SC Brazil
Photograph  no data Jorge @here
Photograph 2013 GermarehWo

Report no data
Photograph  no data

Marcos Tortatto
Vanessa Kuhnen

toghaph 2010 CENAP ICMBio
toghaph 2010 CENAP ICMBIio
toghaph 2010 CENAP ICMBio
toghaph 2010 CENAP ICMBio
Photograph 2006 Johgee®h
Photograph 2008 CENAP ICMBio

Fernando Tortatto
Fernando Tortatto
Fernando Tortatto
Fernando Tortatto
Fernando Tortatto
eJBlgerem
Jorge Cherem
Carnivoros do Iguagu
Carnivoros do Iguagu
Carnivoros do Iguagu
Carnivoros do Iguagu
Carnivoros do Iguagu
Carnivoros do Iguagu

hotdgraph no data
hotdgraph  no data
hotdgraph no data
hotdgraph  no data
hotdgraph no data
Report 2004
Bboaph 2009
Photograpt910 2
Photograpl010 2
Photograpt910 2
Photograpl010 2
Photograpt910 2
Photograpl010 2

Photdyrap2006 Jorge Cherem
Photdygrap2007 Jorge Cherem
Photograph  no data Jorge @here

Photograph 2009 Johgee®h

Photograph  no data Jorgee@her
Phdiogr&®0o7 UsP
Report n@mda Tadeu de Oliveira

Photograph 2011 CENAP |GMBi

Repo no data

Tadeu de Oliveira

Report no data Tadeu de Gdiveir
Report 2011 Guilherme Trovati
Report no data uTmd@liveira
Photograph 2010 Mario DiBitetti
Photograph 2010 Mario DiBitetti
Report 2008 Agustin Paviolo
Photograph 2010 Mario DiBitett
Photograph  no data Veronica Quiroga
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Dark 182 Baritu National Park , Argentina -23,1569 6304 Tropical and Subtropical Moist Broadleaf Ftses Central Andean Yungas Photograph  no data Juan Gzinleisez
Dark 183 Buque, Argentina -25,7820 -54,3475 Tropical Sobtropical Moist Broadleaf Forests Alto Parantartic forests Report 2008 Agustin Paviolo
Dark 184 Camino, Misiones, Argentina -25,9818 -54,1139 Tropical and Subtropical Moist Broadleaf Forests oAfarand Atlantic forests Report 2003 Agustin Paviolo
Dark 185 Cartelato, Argentina -25,8023  -54,3690 Trdpica Subtropical Moist Broadleaf Forests Alto Parawantic forests Report 2006 Agustin Paviolo
Dark 186 Caulario, Argentina -23,9182  -65,1363 Tropéoal Subtropical Moist Broadleaf Forests CentraléamdYungas Photograph 2010 Erika Cuyckens
Dark 187 Chancani Reserve, Argentina -31,4518 -65,3221 Tropical and Subtropical Grasslands, Savannas And&nds Dry Chaco Photograph  no data Juan CarloseZheb
Dark 188 Chanchito, Argentina -25,7216  -54,5646 Trdmical Subtropical Moist Broadleaf Forests Alto Paratlantic forests Report no data Agustin Paviolo
Dark 189 Copo Aibal, Argentina -25,6963 -61,7907 Trapand Subtropical Grasslands, Savannas and Shdsbla Dry Chaco Photograph no data Veronica Quiroga
Dark 190 Copo Tesina, Argentina -25,7913  -62,0429 Talgind Subtropical Grasslands, Savannas and 8hdsbl Dry Chaco Photograph  no data Veronica Quiroga
Dark 191 Cortaderas, Argentina -22,5436  -64,7525 Tedpind Subtropical Moist Broadleaf Forests Centradéan Yungas Photograph 2009 Erika Cuyckens
Dark 192 Cortaderas, Argentina -22,5436  -64,7525 Tedpind Subtropical Moist Broadleaf Forests Centraléan Yungas Photograph 2009 Erika Cuyckens
Dark 193 El Falo, Argentina -25,7546  -54,3785 Troparad Subtropical Moist Broadleaf Forests Alto Paratiantic forests Report 2008 Agustin Paviolo
Dark 194 El Puro, Argentina -26,8509 -53,9893 Tropioad Subtropical Moist Broadleaf Forests Alto Paratiantic forests Report 2005 Agustin Paviolo
Dark 195 Fanta, Argentina -25,7191  -54,3026 Tropicdl @nbtropical Moist Broadleaf Forests Alto Parantartic forests Report 2004 Agustin Paviolo
Dark 196 Fumo Bravo, Argentina -26,8535 -53,9346 Tralpgmd Subtropical Moist Broadleaf Forests Alto Raratlantic forests Report 2005 Agustin Paviolo
Dark 197 lasa, Argentina -25,7705 -54,4373 Tropical @nbtropical Moist Broadleaf Forests Alto Paran&awtit forests Report 2010 Agustin Paviolo
Dark 198 Katramina, Argentina -26,9207 -53,9903 Tropeal Subtropical Moist Broadleaf Forests Alto Paratlantic forests Report 2005 Agustin Paviolo
Dark 199 Katramina, Argentina -26,9207 -53,9903 Tropeal Subtropical Moist Broadleaf Forests Alto Parawantic forests Report 2005 Agustin Paviolo
Dark 200 Lauraines, Argentina -25,9650 -54,2001 Trdpicd Subtropical Moist Broadleaf Forests Alto Paratlantic forests Report 2008 Agustin Paviolo
Dark 201 Ledesma, Argentina -23,7482  -64,6675 Tropiodl Subtropical Moist Broadleaf Forests Central Am¥ungas Photograph  no data Erika Cuyckens
Dark 202 Leptodon, Argentina -25,7686  -54,2275 Tropdcal Subtropical Moist Broadleaf Forests Alto Paratidntic forests Report 2008 Agustin Paviolo
Dark 203 Lihue, Argentina -37,6712  -65,6450 Tempera@s8ands, Savannas and Shrublands Low Monte Report datao Javier Pereira
Dark 204 Lihue, Argentina -37,9503  -65,5500 Tempera@@s€ands, Savannas and Shrublands Low Monte Phptogra2006 Javier Pereira
Dark 205 Lihue, Argentina -38,0196 -65,4828 Tempera@s8ands, Savannas and Shrublands Low Monte Phptogra2001 Javier Pereira
Dark 206 Luna, Argentina -25,6861  -54,4159 Tropical Sodbtropical Moist Broadleaf Forests Alto Parané&atit forests Report 2006 Agustin Paviolo
Dark 207 Matula, Argentina -25,6814  -54,3493 Tropical Subtropical Moist Broadleaf Forests Alto Paramantic forests Report 2007 Agustin Paviolo
Dark 208 Misiones, Argentina -26,4314  -53,8961 Tropaoal Subtropical Moist Broadleaf Forests Araucaistrforests Photograph 2013 Proyeto Yaguarete
Dark 209 Misiones, Argentina -25,7554  -54,4089 Tropaoal Subtropical Moist Broadleaf Forests Alto Paratiantic forests Photograph 2013 Proyeto Yaguarete
Dark 210 Mora, Argentina -25,8089 -54,2933 Tropical &utbtropical Moist Broadleaf Forests Alto Paran&atit forests Report 2008 Agustin Paviolo
Dark 211 Nacanina, Argentina -25,8071  -54,2522 Tropical Subtropical Moist Broadleaf Forests Alto Paratiantic forests Report 2006 Agustin Paviolo
Dark 212 Nephila, Argentina -25,6519 -54,5165 Tropaal Subtropical Moist Broadleaf Forests Alto Paratiantic forests Report 2008 Agustin Paviolo
Dark 213 Pasion de Gavillanes, Argentina -26,8525 948 Tropical and Subtropical Moist Broadleaf Fosest Alto Parana Atlantic forests Report 2005 Agustin Blavi
Dark 214 Pecari, Argentina -25,6992  -54,3256 Tropical Subtropical Moist Broadleaf Forests Alto Paratiamic forests Report 2004 Agustin Paviolo
Dark 215 Pecari, Argentina -25,6992  -54,3256 Tropical Subtropical Moist Broadleaf Forests Alto Paramantic forests Report 2004 Agustin Paviolo
Dark 216 Pinche de Viuda, Argentina -26,8539  -54,0155 ropiEal and Subtropical Moist Broadleaf Forests Aarana Atlantic forests Report 2005 Agustin Paviolo
Dark 217 Pupo, Argentina -26,9960 -54,0131 Tropical @nbtropical Moist Broadleaf Forests Alto Paran&awtit forests Report 2005 Agustin Paviolo
Dark 218 Putin, Argentina -25,6913  -54,3788 Tropical &ubtropical Moist Broadleaf Forests Alto Parankawiic forests Report 2004 Agustin Paviolo
Dark 219 Quebrada Honda, Argentina -22,5800 -64,7529 opital and Subtropical Moist Broadleaf Forests C#ndean Yungas Photograph 2009 Erika Cuyckens
Dark 220 San Agustin, Argentina -22,3780  -64,0008 Tealpand Subtropical Moist Broadleaf Forests Cerftrelean Yungas Report 2008 Agustin Paviolo
Dark 221 San Agustin, Argentina -25,6485  -54,3962 Tealpind Subtropical Moist Broadleaf Forests AltodParAtlantic forests Report 2004 Agustin Paviolo
Dark 222 Tartagal, Argentina -22,3780 -64,0008 Tropdcal Subtropical Moist Broadleaf Forests CentraléamdYungas Photograph 2010 Mario DiBitetti
Dark 223 Tatu Los Pirpintos, Argentina -25,9227 -6301 Temperate Grasslands, Savannas and Shrublands Chacp Photograph  no data Veronica Quiroga
Dark 224 Tranquera, Argentina -25,7180 -54,4420 Trdpind Subtropical Moist Broadleaf Forests Alto Paratlantic forests Report 2008 Agustin Paviolo
Dark 225 Tranquera, Argentina -25,7229  -54,4428 Trdgind Subtropical Moist Broadleaf Forests Alto Parawantic forests Report 2004 Agustin Paviolo
Dark 226 Unidos, Argentina -25,6439  -54,3937 Tropical Subtropical Moist Broadleaf Forests Alto Paratianic forests Report 2006 Agustin Paviolo
Dark 227 Yagua, Argentina -25,7049  -54,2875 Tropical Sobtropical Moist Broadleaf Forests Alto Parantartic forests Report 2004 Agustin Paviolo
Dark 228 Mountain Cow, Belize 16,8006 -88,7551 Tropaad Subtropical Moist Broadleaf Forests Petén-\temmoist forests Report no data Tadeu de Oliveira
Dark 229 Madidi National Park, Bolivia -13,2085 -68314 Tropical and Subtropical Moist Broadleaf Forests outBwest Amazon moist forests Photograph  no data Irdlordaffei
Dark 230 San Miguelito Reserve, Paraguay -24,0650 7838 Tropical and Subtropical Moist Broadleaf Fogest Alto Parané Atlantic forests Report no data Arispal @007
Dark 231 Tucavaca, Bolivia -18,5125 -60,8089 Tempe@asslands, Savannas and Shrublands Dry Chaco Paplogmo data Leonardo Maffei
Dark 232 Cauca Valley, Suarez, Colombia 3,1121 -73183 Tropical and Subtropical Moist Broadleaf Forests ho&-Darién Moist Forests Photograph 2013 Panthera
Dark 233 Colos6, Sucre, Colombia 9,4865 -75,3994 Desed Xeric Shrublands Guajira-Barranquilla xeciub Photograph  no data Esteban Payan, Panthera
Dark 234 Peche River, Tolima, Colombia 4,1043 -754182 Tropical and Subtropical Dry Broadleaf Forests Malgda Valley dry forests Photograph 1986 Esteban P&grthera
Dark 235 Pefias Brancas, Cali, Colombia 3,3560 -78,665 Tropical and Subtropical Moist Broadleaf Forests rtNern Andean Montane Forests Photograph 2008 Estedpzan, Panthera
Dark 236 Reserva Las Unamas, Colombia 6,0740 -75,9419 Tropical and Subtropical Moist Broadleaf Forests tNem Andean Montane Forests Photograph 2010 EstehymmPPanthera
Dark 237 Rio Bayonero, Colombia 6,8139 -71,4617 Tralpnd Subtropical Dry Broadleaf Forests Apure-Vidancio dry forests Photograph 1972 Esteban Payanh&a
Dark 238 Riosucio, Colombia 7,4321 -77,0677 Tropicel 8ubtropical Moist Broadleaf Forests Choco6-Dakitnist Forests Photograph 1976 Esteban Payan, Panthera
Dark 239 Tayrona National Park, Colombia 11,2837 1189 Deserts and Xeric Shrublands Guajira-Barrasqutic scrub Report 1979 Esteban Payan, Panthera
Dark 240 Valle de Aburra, Colombia 6,3795 -75,4449 pical and Subtropical Moist Broadleaf Forests Namth&ndean Montane Forests Photograph 2012 Juan Ortega
Dark 241 Villavicencio, Colombia 4,1323 -73,5771 Trgdiand Subtropical Dry Broadleaf Forests Apureavittencio dry forests Photograph 1971 Esteban Payanhéra
Dark 242 Zambrano, Colombia 9,7044 -74,8471 Tropiodl 8ubtropical Moist Broadleaf Forests Choco-Dakiimist Forests Photograph 1987 Esteban Payan, Panthera
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Dark 243 Puerto Quepos, Costa Rica 9,4070 -84,1496 iceicgnd Subtropical Moist Broadleaf Forests IsttmRacific moist forests Photograph  no data LeonardtieMa

Dark 244 Osa Sanctuary Reserve, Costa Rica 8,6487 5683, Tropical and Subtropical Moist Broadleaf Fogest Isthmian-Pacific moist forests Photograph  no data naeto Maffei

Dark 245 Houarani Ecolodge, Ecuador -1,2035  -76,0294 opi€al and Subtropical Moist Broadleaf Forests Nimist Forests Photograph  no data Leonardo Maffei
Dark 246 Tiputini Biological Station, Ecuador 0,0439 78;6811 Tropical and Subtropical Moist Broadleafdats Northern Andean Montane Forests Photograph @0 dat Leonardo Maffei

Dark 247 Carmelita, Guatemala 17,5164 -90,1426 TropicdlSubtropical Moist Broadleaf Forests Petén-\temmmoist forests Photograph 2008 Jose Moreira, WCS
Dark 248 Laguna Del Tigre National Park, Guatemala ,2399  -90,3257 Tropical and Subtropical Moist Broatiforests Petén-Veracruz moist forests Photograph 9 200 Jose Moreira, WCS

Dark 249 Mirador Rio Azul National Park, Guatemala , 7763 -89,2873 Tropical and Subtropical Moist Broatileorests Petén-Veracruz moist forests Photograph 9 200 Jose Moreira, WCS

Dark 250 Nouragues Nature Reserve, Ekeni, Frenclau@uy 4,0492 -52,6867 Tropical and Subtropical Moista8iteaf Forests Guianan Moist Forests Photograph 2009 noiBee Thoisy

Dark 251 Nouragues Nature Reserve, Ekeni, Frenclauy 4,0492 -52,6867 Tropical and Subtropical MoistaBlfeaf Forests Guianan Moist Forests Photograph 2009 noiBge Thoisy

Dark 252 Nouragues Nature Reserve, Ekeni, Frenclau@uy 4,0492 -52,6867 Tropical and Subtropical Moista8iteaf Forests Guianan Moist Forests Photograph 2009 noiBge Thoisy

Dark 253 Nouragues Nature Reserve, Ekeni, Frenclaguy 4,0492 -52,6867 Tropical and Subtropical MoistaBlfeaf Forests Guianan Moist Forests Photograph 2009 noiBge Thoisy

Dark 254 Nouragues Nature Reserve, Ekeni, Frenclau@uy 4,0492 -52,6867 Tropical and Subtropical Moista8iteaf Forests Guianan Moist Forests Photograph 2010 noiBee Thoisy

Dark 255 Nouragues Nature Reserve, Ekeni, Frenclauy 4,0492 -52,6867 Tropical and Subtropical MoistaBfeaf Forests Guianan Moist Forests Photograph 2010 noiBge Thoisy

Dark 256 Shea, Essequibo River, Guyana 2,8605 -58,9478 Tropical and Subtropical Moist Broadleaf Forests &Ban Moist Forests Photograph 2009 Rob Pickles

Dark 257 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eraéruz moist forests Photograph  no data Ocelot Rrojec
Dark 258 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eracruz moist forests Photograph  no data Ocelot Rrojec
Dark 259 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eraéruz moist forests Photograph  no data Ocelot Rrojec
Dark 260 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eracruz moist forests Photograph  no data Ocelot Rrojec
Dark 261 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eraéruz moist forests Photograph  no data Ocelot Rrojec
Dark 262 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eracruz moist forests Photograph  no data Ocelot Rrojec
Dark 263 Rancho Caracol Reserve, Mexico 23,9488 -9819 Tropical and Subtropical Moist Broadleaf Forests eraéruz moist forests Photograph  no data Ocelot Rrojec
Dark 264 Rancho Caracol Reserve, Mexico 23,9727 -9823 Tropical and Subtropical Moist Broadleaf Forests eracruz moist forests Photograph  no data Ocelot Rrojec
Dark 265 Rancho Caracol Reserve, Mexico 23,9727 -38,23 Tropical and Subtropical Moist Broadleaf Forests eraéruz moist forests Photograph  no data Ocelot Rrojec
Dark 266 Rancho Caracol Reserve, Mexico 23,9727 -9823 Tropical and Subtropical Moist Broadleaf Forests eratruz moist forests Photograph no data Ocelot Rrojec
Dark 267 San Fernando, Mexico 25,0003 -97,9771 TropiedISubtropical Grasslands, Savannas and Shrebland Western Gulf coastal grasslands Photograph  no data chakliTewes

Dark 268 Ciudad del Panama, Panama 9,0784 -80,0856 icalapd Subtropical Moist Broadleaf Forests Istmydlantic moist forests Photograph  no data Smithgohiatitution
Dark 269 Estacion Ledesma, Paraguay -23,7569 -60,3254 ropichl and Subtropical Grasslands, Savannas and&hds Dry Chaco Photograph  no data Mario DiBitetti

Dark 270 Estacion Ledesma, Paraguay -23,6339 -60,4513 ropichl and Subtropical Grasslands, Savannas anb&hds Dry Chaco Photograph 2010 Mario DiBitetti

Dark 271 Amazonia Peruana, Peru -1,5460  -75,4201 Tabaie Subtropical Moist Broadleaf Forests Napo Me@ests Photograph 2008 Smithsonian Institution
Dark 272 Amazonia Peruana, Peru -1,5460  -75,4201 Tabaie Subtropical Moist Broadleaf Forests Napo Metests Photograph 2008 Smithsonian Institution
Dark 273 Amazonia Peruana, Peru -1,5460  -75,4201 Tabai Subtropical Moist Broadleaf Forests Napo Me@ests Photograph 2008 Smithsonian Institution
Dark 274 Los Amigos Biological Reserve, Peru -12,545370,0904 Tropical and Subtropical Moist Broadleaféats Southwest Amazon moist forests Photograph 2005 natR&itman

Dark 275 Napo Reserve, Peru -1,6213  -75,4195 TropimhBabtropical Moist Broadleaf Forests Napo MoisteSts Photograph 2008 Smithsonian Institution
Dark 276 Yanchaga-Chemillen National Park, Peru A152 -75,0852 Tropical and Subtropical Moist Broadléafests Napo Moist Forests Photograph 2012 RodolfaMes

Dark 277 Yanchaga-Chemillen National Park, Peru A162 -75,0852 Tropical and Subtropical Moist Broadleafests Napo Moist Forests Photograph 2012 Rodolfa\es

Dark 278 Yanchaga-Chemillen National Park, Peru A152 -75,0852 Tropical and Subtropical Moist Broadéafests Napo Moist Forests Photograph 2012 RodolfaMes

Dark 279 San Pablo, Peru -11,3500 -73,1800 TropicaBarmropical Moist Broadleaf Forests Southwest Amanoist forests Photograph 2009 Esteban Payan, Panther
Dark 280 Santa Fé, Rio Salado, Argentina -29,1606 688! Tropical and Subtropical Grasslands, Savanma$hrublands Humid Chaco Photograph 1974 Smithsongitution

Dark 281 Carandayti, Luis Calvo, Chuquisaca, Bolivia -19,6612 -63,0433 Tropical and Subtropical GrasslaBdsannas and Shrublands Dry Chaco Photograph s/ daenerican Museum of Natural History
Dark 282 Mamore, Beni, Bolivia -15,0867 -64,8684 Trapiend Subtropical Grasslands, Savannas and Shdsbla Beni savanna Photograph 1966 American Museum off &ldtistory
Dark 283 Mamore, Beni, Bolivia -15,1715 -64,9267 Trapiend Subtropical Grasslands, Savannas and Shdsbla Beni savanna Photograph 1966 American Museum air&ldtistory
Dark 284 Anapolis, Goias, Brazil -16,2662 -48,9818 Teapand Subtropical Grasslands, Savannas and Bhdsb Cerrado Photograph 1937 American Museum of Nettliseory
Dark 285 Anapolis, Goias, Brazil -16,2869  -48,9912 Teapand Subtropical Grasslands, Savannas and 8hdsh Cerrado Photograph 1937 American Museum of Netistory
Dark 286 Bagé, Rio Grande do Sul, Brazil -31,2994 0847 Tropical and Subtropical Grasslands, Savanma$hrublands Uruguayan savanna Photograph  no data s Baicalves da Silva
Dark 287 Cachoeira Porteira, Trombetas River, OindyBrazil -1,1598 -56,9912 Tropical and Subtrophdaist Broadleaf Forests Uatuma-Trombetas moist feres Photograph 1977 Tiago Freitas, MPEG
Dark 288 Campos Novos, Santa Catarina, Brazil -2939351,1846 Tropical and Subtropical Moist Broadleafésts Araucaria moist forests Photograph 2010 Jorgee@h

Dark 289 Coldnia Inglés de Souza, Monte Alegre, Braz -1,9095  -54,0950 Tropical and Subtropical Moist Bdteaf Forests Uatuma-Trombetas moist forests Phapbgr 1912 Tiago Freitas, MPEG
Dark 290 Corumba, Mato Grosso do Sul, Brazil -19,05867,7065 Tropical and Subtropical Dry Broadleaf Btse Chiquitano Dry Forests Photograph s/ data  AmeNtaseum of Natural History
Dark 291 Fontoura Xavier, Rio Grande do Sul, Brazil 29,4794 -52,6356 Tropical and Subtropical Moist BteafiForests Alto Parana Atlantic forests Photograph 9881 Tiago Freitas, MPEG
Dark 292 Fordlandia, Para, Brazil -3,8000  -55,4833 Toamnd Subtropical Moist Broadleaf Forests Mad@iapajés moist forests Report no data Tadeu de Giiveir
Dark 293 Ipixuna, Par4, Brazil -4,9192  -49,1607 Trolpgeal Subtropical Moist Broadleaf Forests Tocan®irglare moist forests Photograph 2005 Tiago Freit&E Gl

Dark 294 Moji dos Campos, Par4, Brazil -2,5000  -540600 Tropical and Subtropical Moist Broadleaf Forests pdjas-Xingu moist forests Report no data Tadeu dee(Ddiv

Dark 295 Mojui dos Campos, Santarém, Pard, Brazil 4508  -54,7589 Tropical and Subtropical Moist Broaflfemests Tapajés-Xingu moist forests Photograph 1975 mithSonian Institution
Dark 296 Palmas, Tocantins, Brazil -9,9500  -48,3333 pital and Subtropical Moist Broadleaf Forests Matos30 seasonal forests Photograph  no data Tadeuadr®li

Dark 297 Palmas, Tocantins, Brazil -9,9500 -48,3333 pital and Subtropical Moist Broadleaf Forests Matos3o seasonal forests Photograph no data Tadeuvdsr Ol

Dark 298 Palmas, Tocantins, Brazil -9,9500  -48,3333 pital and Subtropical Moist Broadleaf Forests Matos30 seasonal forests Photograph  no data Tadeuadr®li

Dark 299 Palmas, Tocantins, Brazil -9,9500 -48,3333 pital and Subtropical Moist Broadleaf Forests Matos3o seasonal forests Photograph no data Tadeuvdsr Ol

Dark 300 Porto Artur, Brazil -12,8279  -54,4015 Tropiaatl Subtropical Moist Broadleaf Forests Mato Grassasonal forests Photograph  no data Tadeu de Oliveira
Dark 301 Rio das Gargas, Brazil -16,0667  -53,5500 Talgind Subtropical Grasslands, Savannas and Shdsbl Cerrado Photograph  no data Tadeu de Oliveira
Dark 302 Touros River, Bom Jesus, Rio Grande doEBakil -28,6404  -50,2865 Tropical and Subtropical Mdroadleaf Forests Araucaria moist forests Phomigra 1987 Jorge Cherem

Dark 303 Gurupizinho, Paragominas, Para, Brazil 805 -47,2817 Tropical and Subtropical Moist Broadleafests Tocantins/Pindare moist forests Photograph 3 198 Tiago Freitas, MPEG
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Dark 304 Tapajos River, Santarem, Pard, Brazil -23552-54,8954 Tropical and Subtropical Moist Broadleafdsts Tapajés-Xingu moist forests Photograph 1901 areMuseum of Natural History
Dark 305 Tuparana Lake, Espirito Santo, Brazil -20®B7 -41,6964 Tropical and Subtropical Moist Broadleafests Atlantic Forests Photograph 1929 American MusefiNatural History
Dark 306 Bogota, Cundinamarca, Colombia 4,5500 -78039 Tropical and Subtropical Moist Broadleaf Forests rtNern Andean Montane Forests Photograph s/ data  Aamekluseum of Natural History
Dark 307 Bonda, Colombia 11,2339  -74,0712 Deserts arit Shrublands Guajira-Barranquilla xeric scrub Bgoaph 1899 American Museum of Natural History
Dark 308 Popayan, Cauca, Colombia 2,4542 -76,5924 daband Subtropical Moist Broadleaf Forests Northendean Montane Forests Photograph 1911 American MuséiNatural History
Dark 309 Sabana Larga, Cienaga de Guajaro, Atlgrfiotombia 9,4908 -74,8624 Tropical and SubtropicaldviBroadleaf Forests Magdalena-Uraba moist forests hotdyraph 1941 Smithsonian Institution

Dark 310 Sabana Larga, Cienaga de Guajaro, Atlarfiotombia 9,9283 -74,9150 Tropical and Subtropicald¥iBroadleaf Forests Magdalena-Urabéa moist forests hotdyraph 1941 Smithsonian Institution

Dark 311 Santa Marta, Magdalena, Colombia 11,1724 11B§ Deserts and Xeric Shrublands Guajira-Barramautic scrub Photograph 1901 American Museum of Matdistory
Dark 312 Timbio, Cauca, Colombia 2,3511 -76,6574 Tralpnd Subtropical Moist Broadleaf Forests North&ndean Montane Forests Photograph s/ data  AmericaeWusf Natural History
Dark 313 Timbio, Cauca, Colombia 2,3211 -76,6420 Tralpmd Subtropical Moist Broadleaf Forests Northendean Montane Forests Photograph s/ data  Americaediusf Natural History
Dark 314 Villavicencio, Meta, Colombia 4,1417 -73,6089 Tropical and Subtropical Dry Broadleaf Forests Ap\ilavicencio dry forests Photograph 1940 Americanddum of Natural History
Dark 31! Puriscal, San Jose, Costa | 9,914¢ -84,105¢ Tropical and Subtropical Moist Broadleaf For: Costa Rican seasonal moist for Photograp 1941 American Museum of Natural Histc
Dark 316 Pajan, Ecuador -1,5750 -80,4161 Tropical armtrBpical Dry Broadleaf Forests Ecuadorian dry $tse Photograph 1959 American Museum of Natural History
Dark 317 Portovelo, El Oro, Ecuador -3,7067  -79,6225 opiaal and Subtropical Moist Broadleaf Forests NemhAndean Montane Forests Photograph 1920 Americaseiu of Natural History
Dark 318 Brownsville, Cameron County, Texas, Unikdtes 26,1410 -97,4945 Tropical and Subtropical Geds, Savannas and Shrublands Western Gulf capatalands Photograph 1892 Smithsonian Institution
Dark 319 Brownsville, Texas, United States 25,9167 ,4833 Tropical and Subtropical Grasslands, Savaands$Shrublands Western Gulf coastal grasslands Ptapog no data Tadeu de Oliveira

Dark 320 Brownsville, Texas, United States 25,9167 ,4833 Tropical and Subtropical Grasslands, SavaamdsShrublands Western Gulf coastal grasslands Plagtiog no data Tadeu de Oliveira

Dark 321 Brownsville, Texas, United States 25,9167 ,4833 Tropical and Subtropical Grasslands, Savaan@s$Shrublands Western Gulf coastal grasslands Ptagog no data Tadeu de Oliveira

Dark 322 Brownsville, Texas, United States 25,9167 ,4833 Tropical and Subtropical Grasslands, SavaamdsShrublands Western Gulf coastal grasslands Plagtiog no data Tadeu de Oliveira

Dark 323 La Libertad, Peten, Guatemala 16,8320 -9@,110 Tropical and Subtropical Moist Broadleaf Forests téRd/eracruz moist forests Photograph 1925 Smithsdnigtitution

Dark 324 Tiquisate, Escuintla, Guatemala 14,2869 &893 Tropical and Subtropical Dry Broadleaf Forests nt€&# American dry forests Photograph 1925 Americarsédum of Natural History
Dark 325 Kartabo, Guyana 6,7500 -61,0000 Tropical artr®pical Moist Broadleaf Forests Guianan Moistef3ts Photograph  no data Tadeu de Oliveira

Dark 326 Rupununi, Guyana 2,8333 -59,6667 Tropical@uotropical Grasslands, Savannas and Shrublands nabsavanna Photograph  no data Tadeu de Oliveira

Dark 327 Cartabo, Cuyuni Mazaruni Region, Guyana 6803 -58,6739 Tropical and Subtropical Moist Broadleafests Guianan Moist Forests Photograph 1924 Amekiteseum of Natural History
Dark 328 Kartabo Point, Cuyuni, Guyana 5,8844 -58,5062 Tropical and Subtropical Moist Broadleaf Forests dRah Moist Forests Photograph 1920 American Museuxatfral History
Dark 32¢ Azacualpa, Hondur. 15,321¢  -88,558! Tropical and Subtropical Moist Broadleaf For: Central American Atlantic moist fore Photograp s/ dati  American Museum of Natural Histc
Dark 330 Chamelecon, Cortes, Honduras 15,3702  -88,0454 Tropical and Subtropical Dry Broadleaf Forests Caraimerican dry forests Photograph 1901 Smithsoniatitirtion

Dark 331 Chamelecon, Cortes, Honduras 15,3379  -87,9487 Tropical and Subtropical Dry Broadleaf Forests Calmimerican dry forests Photograph 1901 Smithsoniatittrtion

Dark 332 Chemelicon, Honduras 15,0000 -86,5000 TropicdlSubtropical Dry Broadleaf Forests MesoamerRine-Oak Forests Photograph  no data Tadeu de Oliveira

Dark 333 San Jose, La Paz, Honduras 14,2666  -87,8827 opicat and Subtropical Dry Broadleaf Forests Mesa@mae Pine-Oak Forests Photograph 1937 American Musgudatural History
Dark 334 Tegucigalpa, La Flor Archaga, Distrito GehtHonduras 14,2076  -87,1911 Tropical and Subtrépica Broadleaf Forests Mesoamerican Pine-Oak Ferest Photograph s/ data  American Museum of Natural Histor
Dark 335 Chiapas, Mexico 15,9167  -92,7167 Tropical @uabtropical Dry Broadleaf Forests Mesoamerican Pia&-Forests Photograph  no data Tadeu de Oliveira

Dark 33¢ Colima, Mexicc 19,114¢ -103,585: Tropical and Subtropical Dry Broadleaf For: Southern Mexican Dry Fore Photograp  189¢ American Museum of Natural Histc
Dark 337 Colima, Mexicc 19,095 -103,593( Tropical and Subtropical Dry Broadleaf For Southern Mexican Dry Fore Photograp  189¢ American Museum of Natural Histc
Dark 33¢ Escuinapa, Sinaloa, Mexi 22,859 -105,767! Tropical and Subtropical Dry Broadleaf For: Southern Mexican Dry Fore Photograp 1904 American Museum of Natural Histc
Dark 339 Juchitan, Oaxaca, Mexico 16,4163  -94,9837 icabpnd Subtropical Dry Broadleaf Forests Soutiexican Dry Forests Photograph 1962 American MuseuNatfiral History
Dark 340 Juchitan, Oaxaca, Mexico 16,4610 -95,0215 iabpnd Subtropical Dry Broadleaf Forests Soutiéexican Dry Forests Photograph 1962 American Museuhtabéiral History
Dark 341 Juchitan, Oaxaca, Mexico 16,3855  -95,0068 icabpnd Subtropical Dry Broadleaf Forests Soutiexican Dry Forests Photograph 1962 American MuseuNatfiral History
Dark 34: La Tuxpena, Champoton, Mex 26,461. -102,686( Deserts and Xeric Shrublat Chihuahuan-Tehuacan Des Photograp 1912 Smithsonian Institutic

Dark 343 La Tuxpena, Champoton, Mexico 19,2349  -907602 Tropical and Subtropical Moist Broadleaf Forests catan moist forests Report no data Tadeu de Oliveira

Dark 344 Salina Garrapatera, Tehuantepec, Mexico 498,1 -95,3135 Tropical and Subtropical Dry Broadleafests Southern Mexican Dry Forests Photograph 1948  riéameMuseum of Natural History
Dark 345 San Antonio, Tehuantepec, Mexico 16,4224 328 Tropical and Subtropical Dry Broadleaf Forests outBern Mexican Dry Forests Photograph 1951 Americasedm of Natural History
Dark 346 Santo Domingo Tehuantepec, Oaxaca, Mexico ,31B2  -98,6737 Tropical and Subtropical Moist Broatiforests Veracruz moist forests Photograph 1944 Aametiuseum of Natural History
Dark 347 Santo Domingo Tehuantepec, Oaxaca, Mexico , 3527  -98,6318 Tropical and Subtropical Moist Broatiforests Veracruz moist forests Photograph 1944 Aaefiluseum of Natural History
Dark 348 Tehuantepec, Oaxaca, Mexico 16,3611  -95,1975 ropidal and Subtropical Dry Broadleaf Forests Sourtidexican Dry Forests Photograph s/ data  AmericaneMosof Natural History
Dark 349 Tehuantepec, Oaxaca, Mexico 16,3765  -95,2151 ropidal and Subtropical Dry Broadleaf Forests Souttidexican Dry Forests Photograph 1958 American MusetiNatural History
Dark 350 Tuxtepec, Oaxaca, Mexico 18,0828  -96,1084 icabpnd Subtropical Moist Broadleaf Forests Peténadruz moist forests Photograph 1962 American Musgfuatural History
Dark 351 Cana, Panama 8,7261 -78,5381 Tropical and Subtropical Moist BreaflForests Isthmian-Atlantic moist forests Photoframo data Tadeu de Oliveira

Dark 352 San Blas, Panama 9,3832 -78,9167 Tropicababtropical Moist Broadleaf Forests Choco6-Dariénsd¥iéorests Photograph  no data Tadeu de Oliveira

Dark 353 Villeta, Central, Paraguay -25,5246  -57,5313 ropical and Subtropical Grasslands, Savannas andi&hds Humid Chaco Photograph 1944 American MuseuNagairal History
Dark 354 Ygatimi, Canindeyu, Paraguay -24,0736  -5%555 Tropical and Subtropical Moist Broadleaf Forests toAarand Atlantic forests Photograph 1947 AmericaseMm of Natural History
Dark 35t Coronel Portillo, Ucayali, Pe -9,038.  -73,646¢ Tropical and Subtropical Moist Broadleaf For: Southwestern Amazonian Moist For¢ Photograp s/ dati  American Museum of Natural Histc
Dark 356 Iquitos, Maynas, Peru -3,7718  -73,2057 Trdpind Subtropical Moist Broadleaf Forests AmazoreRand Flooded Forests Photograph 1924 American MuséNatural History
Dark 357 Iquitos, Maynas, Peru -3,8148  -73,3258 Trdind Subtropical Moist Broadleaf Forests AmazoreRand Flooded Forests Photograph 1924 American Muséivatural History
Dark 358 Iquitos, Maynas, Peru -3,5326  -73,1531 Trdpind Subtropical Moist Broadleaf Forests AmazoreRand Flooded Forests Photograph 1926 American MuséNatural History
Dark 359 Iquitos, Maynas, Peru -3,6532  -73,2200 Trdgind Subtropical Moist Broadleaf Forests AmazoreRand Flooded Forests Photograph 1927 American Muséivatural History
Dark 360 Pucallpa Wildlife Refuge, Peru -8,3702  -7826 Tropical and Subtropical Moist Broadleaf Forests ma&on River and Flooded Forests Photograph 1942 SmitrsInstitution

Dark 361 Pucalpa, Peru -8,3833  -74,5167 Tropical and Subtropical Moist BileatiForests Amazon River and Flooded Forests Phapbgr no data Tadeu de Oliveira

Dark 362 Itaya River, Peru -3,56936  -73,3880 Tropical Snbtropical Moist Broadleaf Forests Amazon Rived Blooded Forests Photograph 1942 Smithsonian Ifietitu

Dark 36: Ucayali River, Per -9,737(  -73,123° Tropical and Subtropical Moist Broadleaf For: Southwestern Amazonian Moist For¢ Photograp 1927 American Museum of Natural Histc
Dark 364 Brownsville, Texas, United States 25,8688 ,4976 Tropical and Subtropical Grasslands, SavaamdsShrublands Western Gulf coastal grasslands Plagiog 1889 American Museum of Natural History
Dark 365 Brownsville, Texas, United States 26,0079 4913 Tropical and Subtropical Grasslands, Savaanés$hrublands Western Gulf coastal grasslands Ptagog 1904 American Museum of Natural History
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Dark 366 Towaco, Los Indios, United States 26,0442 743 Deserts and Xeric Shrublands Tamaulipan meaquit Photograph 1965 American Museum of Natural History

Dark 367 Cedeno, Bolivar, Venezuela 7,1631 -66,3327 pited and Subtropical Grasslands, Savannas andl8hds Llanos Photograph 1925 American Museum of NBkiszory

Dark 368 Montes, Sucre, Venezuela 10,2630 -64,0468 rBesrd Xeric Shrublands La Costa xeric shrublands otd@naph 1925 American Museum of Natural History

Dark 369 Moruy, Falcon, Venezuela 11,8282  -70,0236 Besad Xeric Shrublands Paraguana xeric scrub Prapbg 1938 American Museum of Natural History
Red 01 Boqueirdo da Onga National Park, Bahia, Brazi -10,2000 -41,4167 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 02 Boqueirdo da Onca National Park, Bahia, Brazi -10,2000 -41,4167 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 03 Boqueirdo da Onga National Park, Bahia, Brazi -9,5243 -40,8171 Deserts and Xeric Shrublands Caatinga Report 2008 Sertdo Bio
Red 04 Boqueirdo da Onca National Park, Bahia, Brazi -10,2000 -41,4167 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 05 Praia do Forte, Bahia, Brazil -12,5500 -38,0000 Tropical and Subtropical Moist Broadleaf Forests aAtc Forests Report no data Tadeu de Oliveira
Red 06 Antonina do Norte, Ceard, Brazil -6,8180  -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 07 Antonina do Norte, Ceara, Brazil -6,8180 -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 08 Antonina do Norte, Ceard, Brazil -6,8180  -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 09 Antonina do Norte, Ceara, Brazil -6,8180 -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 10 Antonina do Norte, Ceard, Brazil -6,8180  -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 11 Antonina do Norte, Ceara, Brazil -6,8180 -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 12 Antonina do Norte, Ceard, Brazil -6,8180  -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 13 Antonina do Norte, Ceara, Brazil -6,8180 -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 14 Antonina do Norte, Ceard, Brazil -6,8180  -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 15 Antonina do Norte, Ceara, Brazil -6,8180 -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 16 Antonina do Norte, Ceard, Brazil -6,8180  -40216 Deserts and Xeric Shrublands Caatinga Capture 2006 Tadeu de Oliveira
Red 17 Caridade, Ceard, Brazil -4,2299  -39,1895 DeaatsXeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 18 Novo Oriente, Ceard, Brazil -5,5358  -40,7896 eBssand Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 19 Novo Oriente, Ceard, Brazil -5,56358  -40,7896 eBesand Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 20 Serra das Araras, Ceard, Brazil -3,7333  -38,650 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 21 Bacabal, Maranhéo, Brazil -3,7847 -46,8535 Tabdpind Subtropical Moist Broadleaf Forests Tocarfimdare moist forests Photograph  no data Tadeuidei@l
Red 22 Barreirinhas, Maranh&o, Brazil -2,7225  -42,8509 Tropical and Subtropical Moist Broadleaf Forests tNeastern Brazil restingas Report no data Tadeu deitli
Red 23 Mirador State Park, Maranhao, Brazil -6,6667 5,3333 Tropical and Subtropical Grasslands, Savaama$hrublands Cerrado Photograph 2009 Tadeu der@livei
Red 24 Medina, Minas Gerais, Brazil -16,2167  -41,4667 ropital and Subtropical Moist Broadleaf Forests witaForests Report no data Tadeu de Oliveira
Red 25 Paracatu, Minas Gerais, Brazil -17,2429  -4&469 Tropical and Subtropical Grasslands, SavannasShnblands Cerrado Photograph 2013 Henrique Alves
Red 26 Veredas do Pereacu State Park, Minas GBrais| -15,1182  -44,6066 Tropical and Subtropical Glawds, Savannas and Shrublands Cerrado Report 2010 lhei@neé Ferreira
Red 27 Cavernas do Peruagu National Park, Minasis; &mazil -15,0842  -44,2663 Tropical and Subtropi2g} Broadleaf Forests Atlantic Dry Forests Photograpt2007 Instituto Biotropicos
Red 28 Fazenda Tamandud, Paraiba, Brazil -7,0167 833,3 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 29 Fazenda Tamandud, Paraiba, Brazil -7,0167 839,3 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 30 Fazenda Tamandud, Paraiba, Brazil -7,0167 833,3 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 31 Fazenda Tamandud, Paraiba, Brazil -7,0167 839,3 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 32 Patos, Paraiba, Brazil -6,9119  -37,2299 DeardXeric Shrublands Caatinga Report 2013 Tadeu de Oliveira
Red 33 Patos, Paraiba, Brazil -6,8968  -37,2521 DeardXeric Shrublands Caatinga Report 2013 Tadeu de Oliveira
Red 34 Patos, Paraiba, Brazil -6,9204  -37,2765 DeardXeric Shrublands Caatinga Report 2013 Tadeu de Oliveira
Red 35 S&o José de Piranhas, Paraiba, Brazil -7,11638,5000 Deserts and Xeric Shrublands Caatinga Report no data Tadeu de Oliveira
Red 36 Sertdo Araripe, Pernambuco, Brazil -7,4567 191, Deserts and Xeric Shrublands Caatinga Report 2010 Iran de Souza
Red 37 Serra da Capivara National Park, Piaui, Brazi -8,6745  -42,6517 Deserts and Xeric Shrublands Caatinga Report 2000 Sertdo Bio
Red 38 Serra da Capivara National Park, Piaui, Brazi -8,7484  -42,4967 Deserts and Xeric Shrublands Caatinga Report 2000 Sertéo Bio
Red 39 Parnaiba River, Piaui, Brazil -8,2858 -45,6562  ropital and Subtropical Grasslands, Savannas and@hds Cerrado Report no data Tadeu de Oliveira
Red 40 Arapongas, Parand, Brazil -23,4417  -51,4342 idaband Subtropical Moist Broadleaf Forests Altod®a Atlantic forests Photograph  no data Carnivorogydagu
Red 41 Serra da Baitaca State Park, Parana, Brazil 5,4x28 -49,0799 Tropical and Subtropical Moist BreatiForests Araucaria moist forests Report no data tRdtiaman

Red 42 Iguagu National Park, Parana, Brazil -25,569%54,2684 Tropical and Subtropical Moist Broadleafdsns Alto Parana Atlantic forests Photograph 2009 €aros do Iguagu
Red 43 Perobas Biological, Reserve, Parand, Brazil 3,826 -52,7439 Tropical and Subtropical Moist BreatiForests Alto Parana Atlantic forests Photograph 1020 Jonatan Soares
Red 44 Perobas Biological, Reserve, Parané, Brazil 3,8884 -52,7692 Tropical and Subtropical Moist BreaflForests Alto Parana Atlantic forests Photograph 1020 Jonatan Soares
Red 45 Perobas Biological, Reserve, Parand, Brazil 3,8280 -52,7801 Tropical and Subtropical Moist BreatiForests Alto Parana Atlantic forests Photograph 1020 Jonatan Soares
Red 46 Cangucu, Rio Grande do Sul, Brazil -31,2059 857 Tropical and Subtropical Grasslands, Savaam@s$Shrublands Uruguayan savanna Photograph 2013 1@a8ator
Red 47 Carazinho, Rio Grande do Sul, Brazil -28,28752,7128 Tropical and Subtropical Grasslands, Sagaand Shrublands Uruguayan savanna Capture 2007 IBAMA
Red 48 Cruzeiro do Sul, Rio Grande do Sul, Brazil ,5296  -52,0153 Tropical and Subtropical Moist Broatiforests Alto Parana Atlantic forests Report 2010 lo8aBenhur Kasper
Red 49 Humaitd, Rio Grande do Sul, Brazil -27,5456 ,9565 Tropical and Subtropical Moist Broadleaf Ftses Alto Parana Atlantic forests Capture 2004 FZB-RS
Red 50 Humaita, Rio Grande do Sul, Brazil -27,5000 ,8633 Tropical and Subtropical Moist Broadleaf Ftses Alto Parana Atlantic forests Capture 2006 FZB-RS
Red 51 Humaitd, Rio Grande do Sul, Brazil -27,6011 ,8526 Tropical and Subtropical Moist Broadleaf Ftses Alto Parana Atlantic forests Capture 2008 CarloshBerkasper
Red 52 Lagoa Vermelha, Rio Grande do Sul, Brazil 17284 -51,5280 Tropical and Subtropical Moist Broaflfearests Araucaria moist forests Capture 2004 EduBiziok

Red 53 Lajeado, Rio Grande do Sul, Brazil -29,4537 9441 Tropical and Subtropical Moist Broadleaf Ftses Alto Parané Atlantic forests Photograph 2013 Flavriell

Red 54 Mariana Pimentel, Rio Grande do Sul, Brazil 0,3379 -51,5709 Tropical and Subtropical GrasslaBdsannas and Shrublands Uruguayan savanna Report 2010 arlos Benhur Kasper
Red 55 Turvo State Park, Rio Grande do Sul, Brazil 7,228 -53,8549 Tropical and Subtropical Moist BreaiForests Alto Parana Atlantic forests Photograph 1020 Carlos Benhur Kasper
Red 56 Serra Geral Biological Reserve, Rio Grand8ulpBrazil -29,1582  -50,0513 Tropical and Subtropidaist Broadleaf Forests Araucaria moist forests tBgoaph 2010 Juliana Santos
Red 57 Sé&o Gabriel, Rio Grande do Sul, Brazil -304344-53,8395 Tropical and Subtropical Grasslands, Sssand Shrublands Uruguayan savanna Photograph 2013 avia Firelli
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Red 58 Seberi, Rio Grande do Sul, Brazil -27,5129 3688 Tropical and Subtropical Moist Broadleaf Fosest Araucaria moist forests Report 2010 Carlos Benhup#&as

Red 59 Séo Cristévao do Sul, Santa Catarina, Brazil 27,3436  -50,4298 Tropical and Subtropical Moist BieafiForests Araucaria moist forests Photograph 2004 rgeJGherem

Red 60 Chapecd, Santa Catarina, Brazil -27,2039 -BZ,62 Tropical and Subtropical Moist Broadleaf Forests Ito Rarana Atlantic forests Photograph 2009 Jorged@her

Red 61 Serra do Tabuleiro State Park, Santa Cat&hinail -27,8490  -48,7107 Tropical and Subtropicalidti®roadleaf Forests Atlantic Forests Report no data arddls Tortatto

Red 62 Serra do Itajai State Park, Santa CatariaejlB -27,0387  -49,2211 Tropical and Subtropical M@sbadleaf Forests Atlantic Forests Photograph 2010 AENCMBIo

Red 63 Serra do Itajai State Park, Santa Catarieail B -27,0387  -49,2211 Tropical and Subtropical M@sbadleaf Forests Atlantic Forests Photograph 2010 AENCMBio

Red 64 Xanxeré, Santa Catarina, Brazil -26,8322 -3H41 Tropical and Subtropical Moist Broadleaf Forests raukaria moist forests Photograph 2004 Jorge Cherem

Red 65 Palmas, Tocantins, Brazil -10,1132  -48,2618 iabpnd Subtropical Moist Broadleaf Forests Mato$3p seasonal forests Report 2011 Guilherme Trovati
Red 66 Bella Vista, Corrientes, Argentina -27,0336 ,2035 Tropical and Subtropical Grasslands, SavaamdsShrublands Dry Chaco Photograph  no data Anibat#@are

Red 67 Lihue, Argentina -37,6449  -65,6285 Temperates$aads, Savannas and Shrublands Espinal Report a@o dat Javier Pereira

Red 68 Wildermuth Reserve, Santa Fe, Argentina -37,12 -61,3858 Temperate Grasslands, Savannas and &tasbl Humid Pampas Photograph 2012 Javier Pereira

Red 69 Cerro Cortado, Bolivia -19,4489  -62,3731 Tropca Subtropical Grasslands, Savannas and Shdsblan Dry Chaco Photograph  no data Leonardo Maffei

Red 70 Villavicencio, Colombia 4,0284 -73,6138 Tropaad Subtropical Dry Broadleaf Forests Apure-Vit@ncio dry forests Photograph 1972 Esteban Payathéran

Red 71 San Fernando, Mexico 24,7929  -98,0020 DesettXeric Shrublands Tamaulipan mezquital Photograph data Michael Tewes

Red 72 Tamaulipas, Mexico 24,0131  -98,6251 Deserts<anid Shrublands Tamaulipan matorral Photograph 2013 andisco lllescas

Red 73 Ledesma, Jujuy, Argentina -23,8438  -64,7711 ifabpnd Subtropical Grasslands, Savannas and 8hdsb Dry Chaco Photograph 1959 American Museum of fidbHistory
Red 74 Santiago Del Estero, Argentina -27,8297 -64£322 Tropical and Subtropical Grasslands, Savanna$hanublands Dry Chaco Photograph 1916 American Museuxatfral History
Red 75 El Puente, Bolivia -21,2867 -65,2095 Tropical Snobtropical Grasslands, Savannas and Shrublands y Cliaco Photograph  s/data  American Museum of Nakisabry
Red 76 Belém, Para, Brazil -1,8253 -48,4292 Tropicdl@nbtropical Moist Broadleaf Forests Tocantins/Riednoist forests Photograph 1982 Tiago Freitas, MPEG
Red 77 Tocantins River, Tucurui, Pard, Brazil -5,308448,8845 Tropical and Subtropical Moist Broadleaféats Tocantins/Pindare moist forests Photograph 1988 iagoTFreitas, MPEG

Red 78 Entre Rios do Sul, Rio Grande do Sul, Brazil 27,5311 -52,7196 Tropical and Subtropical GrasslaBdsannas and Shrublands Uruguayan savanna Photographbata Lucas Goncalves da Silva
Red 79 Vila S&o Francisco, Urubici, Santa Catafmazil -28,0252  -49,6021 Tropical and Subtropical M&soadleaf Forests Araucaria moist forests Photdyrap1988 Jorge Cherem

Red 80 Palmas, Tocantins, Brazil -9,9500 -48,3333 Tadpind Subtropical Moist Broadleaf Forests Mato<Seooseasonal forests Report no data Tadeu de Oliveira
Red 81 Bogota, Cundinamarca, Colombia 4,5705 -73,9791 ropidal and Subtropical Dry Broadleaf Forests ApVilavicencio dry forests Photograph no data  Amerib&seum of Natural History
Red 82 Paramo de Chingasa, Colombia 4,5000 -73,7500 picht@nd Subtropical Dry Broadleaf Forests Apurtavicencio dry forests Report no data Tadeu de Qbvei

Red 83 La Libertad, Peten, Guatemala 16,7654  -90,1563 ropidal and Subtropical Moist Broadleaf Forests Ratéracruz moist forests Photograph 1925 Smithsomiatitlition

Red 84 Peten, Guatemala 17,2167  -89,6167 Tropical abtidpical Moist Broadleaf Forests Petén-Veracruishforests Photograph no data Tadeu de Oliveira

Red 85 Cintalapa, Chiapas, Mexico 16,6073  -93,9618 ifabpnd Subtropical Dry Broadleaf Forests ChiapaprBssion dry forests Photograph 1951 American Mussudatural History
Red 86 Escuinapa, Sinaloa, Mexico 22,8677 -105,7760 pidaband Subtropical Dry Broadleaf Forests Sinaldgnforests Photograph 1904 American Museum of Néattistory
Red 87 Gomez Farias, Tamaulipas, Mexico 23,0487 -98,16 Tropical and Subtropical Moist Broadleaf Forests eratruz moist forests Photograph 1951 American Musefulatural History
Red 88 Juchitan, Oaxaca, Mexico 16,4538  -94,9998 Tabpind Subtropical Dry Broadleaf Forests SouthexifiPary forests Photograph 1962 American Museum afuxal History
Red 89 La Tuxpena, Champoton, Mexico 19,3500 -90,7167 ropiFal and Subtropical Dry Broadleaf Forests Yucatéy forests Report no data Tadeu de Oliveira

Red 9( La Tuxpena, Champoton, Mex 27,0878 -102,827: Deserts and Xeric Shrublar Chihuahuan dest Photograp 1911 Smithsonian Institutic

Red 91 Tehuantepec, Oaxaca, Mexico 16,3628  -95,2211 picBland Subtropical Dry Broadleaf Forests Soutlraaific dry forests Photograph no data  American MosefiNatural History
Red 92 Brownsville, Cameron County, Texas, Uniteate3t 26,1806 -97,4368 Tropical and Subtropical Grads|eSavannas and Shrublands Western Gulf coastslgnds Photograph 1892 Smithsonian Institution
Red 93 Brownsville, Texas, United States 25,9167 &834 Tropical and Subtropical Grasslands, SavanréShrublands Western Gulf coastal grasslands Report date®o Tadeu de Oliveira

Red 94 Iquitos, Maynas, Peru -3,7523  -73,1159 Tropindl Subtropical Moist Broadleaf Forests Napo moigtdts Photograph 2002 Esteban Payan, Panthera
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RegistrosPanthera pardus




Supplementary table 1 - Location recordsHanthera pardus.

Deg. - WGS34

Id Subspecies Location “TLatitude  Longitude Biome Ecorregion Sample Year Source
Doubtful Mel. 01  saxicolor Tandoureh National Park, Iran 37,3762 58,5006 Temperate Coniferous Forest CaucasusaAthatodinian temperate forests Report  no data Asian Leopard Group
Doubtful Mel. 02 pardus Chyulu Hills National Park, Kenya -2,8161 38,1473 Tropical and Subtropical Grasslands, Savanitastdadds East African Acacia Savannas Report  no data Lion Guardians
Doubtful Mel. 03 pardus Mount Kenya's, Kenya -0,3062 37,1866 Tropical and Subtropical Moist Broadleaf Forests st Aiontane forests Report  no data Video Mount Kenya/Sunquist & Sunquist 2002
Doubtful Mel. 04 pardus Lydenburg, South Africa -24,9221 30,6565 Montane Grasslands and Shrublands Drakensberg Montane Woodleassaatts G Report  no data Report by Andrew Stein
Melanistic 01 fusca Manas National Park, Bhutan 26,8011 91,0330 Tropical and Subtropical Moist Broadleaf Forests rahmajiutra Valley semi-evergreen forests Photograph no data Smithsoniatidnstit
Melanistic 02 fusca Tsamang, Monggar, Bhutan 27,5048 91,1057 Temperate Broadleaf and Mixed Forests EastlagraHliomoadleaf forests Photograph no data Smithsonian Institution
Melanistic 03 fusca Southern Lung, China 28,2364 92,7316 Montane Grasslands and Shrublands Eastern Himalayan alpine stadbvasid me Photograph no data Smithsonian Institution
Melanistic 04 fusca Addis Ababa, Abissynya, Ethiopia 9,0445 38,6967 Montane Grasslands and Shrublands Ethiopian montam#sgradsivoodlands Photograph 1909 National Museum of Natural History USA
Melanistic 05 fusca Achanakmar Tiger Reserve, India 22,4528 81,5555 Tropical and Subtropical Moist Broadéest$ For Eastern highlands moist deciduous forests Report  no data Milind PariwakaajitBilohanty
Melanistic 06 fusca Achanakmar Tiger Reserve, India 22,5980 81,8327 Tropical and Subtropical Moist Broadéesas$ For Eastern highlands moist deciduous forests Photograph no data Milind ParBisaiit/Mohanty
Melanistic 07 fusca Achanakmar Tiger Reserve, India 22,3421 81,8245 Tropical and Subtropical Moist Broadées$ For Eastern highlands moist deciduous forests Report  no data Milind PariwakaaijitBilohanty
Melanistic 08 fusca Bhadra Tiger Reserve, India 13,4910 75,6496 Tropical and Subtropical Moist Broadleaf Forests North Western Ghats moist deciduous forests Photograph 2012 Conservation India
Melanistic 09 fusca Bhadra Tiger Reserve, India 13,6189 75,6286 Tropical and Subtropical Moist Broadleaf Forests North Western Ghats moist deciduous forests Photograph 2012 Conservation India
Melanistic 10 fusca Chhattisgarh, India 23,9813 82,0120 Tropical and Subtropical Dry Broadleaf Forests Narrteyldryaleciduous forests Report  no data Milind Pariwakam/Biswajit Mohanty
Melanistic 11 fusca Dandeli-Anshi Tiger Reserve, india 13,1213 75,0433 Tropical and Subtropical Moist BroaatiestsF Malabar Coast moist forests Photograph 2013 Wildlife ConservationySociet
Melanistic 12 fusca Dibrugarh, India 27,4848 95,0622 Tropical and Subtropical Moist Broadleaf Forests Brahmaglietyas®mi-evergreen forests Photograph no data Kashmira Kakati
Melanistic 13 fusca Kaziranga National Park, India 26,6911 93,4945 Tropical and Subtropical Moist Broadlead$ Fores Brahmaputra Valley semi-evergreen forests Photograph no data World Wild Fund
Melanistic 14 fusca Maijan Bungalow Brahmaputra Ghat, India 27,5008 94,9323 Tropical and Subtropical Moist Bréaaléesas Brahmaputra Valley semi-evergreen forests Photograph no data rddshkaiti
Melanistic 15 fusca Mudumalai National Park, Central India, India 11,5087 76,5651 Tropical and Subtropical MoisteBfdeatiests South Western Ghats moist deciduous forests Photograph 2013 Phillip Ross
Melanistic 16 fusca Orissa, India 20,3555 80,9707 Tropical and Subtropical Moist Broadleaf Forests Eastemndsighbist deciduous forests Report  no data Milind Pariwakam/Biswajit Mohanty
Melanistic 17 fusca Pakke Tiger Reserve in Arunachal Pradesh, India 28,5669 95,9691 Temperate Broadleaf andfdsted F Eastern Himalayan broadleaf forests Photograph 2013 Milind PariwakaajiBMohanty
Melanistic 18 fusca Pakke Tiger Reserve in Arunachal Pradesh, India 28,6604 95,6358 Temperate Broadleaf andfdsted F Eastern Himalayan broadleaf forests Photograph no data Milind PariBékeait Mohanty
Melanistic 19 fusca Periyar Wildlife Sanctuary, India 9,2756 76,9211 Tropical and Subtropical Moist Broadlests-or South Western Ghats moist deciduous forests Report  no data Milind Pariwiakaijit/Blohanty
Melanistic 20 melas Baluran National Park, Java, Indonesia -7,8531 114,4085 Tropical and Subtropical Moist Broamistsf F Eastern Java-Bali rain forests Photograph 2012 Copenhague Zoo
Melanistic 21 melas Gunung Gede Pangrango National Park, West Java, Indonesia -6,8038 106,9310 Tropical and SultistpRrabidleaf Forests Western Java montane rain forests Photograph no data Anton Ar
Melanistic 22 melas Gunung Salak National Park, Java, Indonesia -7,1238 107,3197 Tropical and Subtropical Moist Broaeltsf Western Java montane rain forests Photograph no data CIFOR
Melanistic 23 melas Halimun-Salak, Java, Indonesia -6,7671 106,5601 Tropical and Subtropical Moist Broadleaf Forest Western Java montane rain forests Photograph 2004 Anhar Harahap
Melanistic 24 melas Halimun-Salak, Java, Indonesia -6,7832 106,6828 Tropical and Subtropical Moist Broadleaf Forest Western Java montane rain forests Photograph 2005 Anhar Harahap
Melanistic 25 melas Ujung Kulon National Park, Java, Indonesia -6,7524 105,3290 Tropical and Subtropical Moist Broatiets F Western Java rain forests Photograph no data World Wild Fund
Melanistic 26 melas Western Java, Indonesia -6,6280 105,9386 Tropical and Subtropical Moist Broadleaf Forests tern \Wes rain forests Photograph 1907 National Museum of Natural History USA
Melanistic 27 delacouri Kenyir Wildlife Corridor, Malaysia 5,2801 102,6407 Tropical and Subtropical Moist Broadtegatts Peninsular Malaysian rain forests Photograph 2012 Reuben Clements
Melanistic 28 delacouri Kenyir Wildlife Corridor, Malaysia 5,1205 102,9918 Tropical and Subtropical Moist Broadtegatts Peninsular Malaysian rain forests Photograph no data Kenyir Wildlifiel@dreopard Project
Melanistic 29 delacouri Kenyir Wildlife Corridor, Malaysia 5,2390 102,7215 Tropical and Subtropical Moist Broadteatts Peninsular Malaysian rain forests Photograph 2011 Kae Kawanishi
Melanistic 30 delacouri Malay Peninsula, Malaysia 3,3657 102,1930 Tropical and Subtropical Moist Broadleaf Forests eninsufr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 31 delacouri Malay Peninsula, Malaysia 4,4303 103,1427 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 32 delacouri Malay Peninsula, Malaysia 4,4536 102,5160 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 33 delacouri Malay Peninsula, Malaysia 4,2904 102,3561 Tropical and Subtropical Moist Broadleaf Forests eninsufr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 34 delacouri Malay Peninsula, Malaysia 4,0748 102,8376 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 35 delacouri Malay Peninsula, Malaysia 4,1564 102,5324 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 36 delacouri Malay Peninsula, Malaysia 4,2963 102,7504 Tropical and Subtropical Moist Broadleaf Forests eninsufr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 37 delacouri Malay Peninsula, Malaysia 5,4888 102,1140 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 38 delacouri Malay Peninsula, Malaysia 5,7067 101,9804 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 39 delacouri Malay Peninsula, Malaysia 5,4091 101,6545 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 40 delacouri Malay Peninsula, Malaysia 5,6240 101,7890 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 41 delacouri Malay Peninsula, Malaysia 5,7618 101,5769 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi
Melanistic 42 delacouri Malay Peninsula, Thailand 12,8965 99,3874 Tropical and Subtropical Moist Broadleaf Forests yah-Ké&aen/Tenasserim moist forests Photograph 2009 Kae Kawanishi
Melanistic 43 delacouri Malay Peninsula, Thailand 13,1375 99,2334 Tropical and Subtropical Moist Broadleaf Forests yah-Ké&aen/Tenasserim moist forests Photograph 2009 Kae Kawanishi
Melanistic 44 delacouri Malay Peninsula, Malaysia 6,1715 101,0211 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph no data American Museum of Nastioay HISA
Melanistic 45 delacouri Taman Negara Park, Malaysia 5,2790 102,4918 Tropical and Subtropical Moist Broadletsf Fores Peninsular Malaysian rain forests Photograph 2010 Kae Kawanishi
Melanistic 46 fusca Kangchenjunga Conservation Area, Nepal 27,7408 87,9714 Montane Grasslands and Shrublands Battgan ldipine meadows Photograph 2013 Thapa et al 2013
Melanistic 47 kotiya Deniyaya, Sri Lanka 6,7561 80,6977 Tropical and Subtropical Moist Broadleaf Forests Sri Langafiomast Photograph no data Andrew Kittle
Melanistic 48 delacouri Ban Krang, Thailand 16,7477 100,2027 Tropical and Subtropical Moist Broadleaf Forests Chadiebhayater swamp forests Photograph no data American Museum of Naturay HiStor
Melanistic 49 delacouri Chiang Mai, Thailand 18,7627 98,8565 Tropical and Subtropical Moist Broadleaf Forests Kanatiflenasserim moist forests Photograph 2013 Bruce Kekule
Melanistic 50 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,6539 99,5247 Tropical and Subtropical Dry Bfdaatiests Indochina dry forests Photograph 2009 Bruce Kekule
Melanistic 51 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,1661 99,2784 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 Biude Ke
Melanistic 52 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,6986 98,7621 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph no data akaerishi
Melanistic 53 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,5612 98,9229 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 Biude Ke
Melanistic 54 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,0417 98,3983 Tropical and Subtropical MoidteBifdeorests Chao Phraya lowland moist deciduous forests Photograph 2012 Wildlifev@tims&Society
Melanistic 55 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 14,4518 98,8936 Tropical and Subtropical Moidtefdeorests Chao Phraya lowland moist deciduous forests Photograph 2012 Wildlifev@tims&Society
Melanistic 56 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,3042 99,2820 Tropical and Subtropical MoidieBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 aMidlilservation Society
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Melanistic 57 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,1038 99,1074 Tropical and Subtropical MoidteBfdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 aNdlilservation Society

Melanistic 58 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,1941 98,9874 Tropical and Subtropical MoidteBfdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 aNdlilservation Society

Melanistic 59 delacouri Kaeng Krachan National Park, Thailand 13,0750 99,5457 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph 2009 Bruce Kekule

Melanistic 60 delacouri Kaeng Krachan National Park, Thailand 13,1241 99,4217 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph 2009 Bruce Kekule

Melanistic 61 delacouri Kaeng Krachan National Park, Thailand 13,0125 99,2634 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph 2009 Bruce Kekule

Melanistic 62 delacouri Khao Sok National Park, Thailand 8,9317 98,5110 Tropical and Subtropical Moist Broadleaf Forests Kayah-Karen/Tenasserim moist forests Photograph no data Wildlife Coneer@atiiety

Melanistic 63 delacouri Kuiburi National Park, Thailand 12,3004 99,5971 Tropical and Subtropical Moist BroadleafsForest Kayah-Karen/Tenasserim moist forests Photograph no data Kae Kawanishi

Melanistic 64 delacouri Malay Peninsula, Thailand 8,5951 98,4122 Tropical and Subtropical Moist Broadleaf Forests yah-K&en/Tenasserim moist forests Photograph 2009 Kae Kawanishi

Melanistic 65 delacouri Malay Peninsula, Malaysia 3,2732 102,3561 Tropical and Subtropical Moist Broadleaf Forests eninsuRr Malaysian rain forests Photograph 2009 Kae Kawanishi

Melanistic 66 delacouri Ban Krang, Thailand 12,9953 99,3327 Tropical and Subtropical Moist Broadleaf Forests Kagaliféaasserim moist forests Photograph 2013 Bruce Kekule

Melanistic 67 delacouri Kenyir Wildlife Corridor, Malaysia 4,7589 102,8283 Tropical and Subtropical Moist Broadteatts Peninsular Malaysian rain forests Photograph 2013 International Socieblagfidal Sciences
Non-melanistic 01 fusca Afeghanistan Central Highlands, Afeghanistan 35,4703 70,7899 Montane Grasslands and Shrublands Middle Asian montane woodlands and steppe Photograph 2011 Wildlife Conservation Society
Non-melanistic 02  pardus Chitau, Bie, Angola -12,9522 22,6538 Tropical and Subtropical Grasslands, Savannas and Shrublands n Miamgbtawoodlands Photograph 1925 American Museum of Natural History USA
Non-melanistic 03  pardus Chitau, Bie, Angola -12,9522 22,6538 Tropical and Subtropical Grasslands, Savannas and Shrublands n Miamgbtawoodlands Photograph 1925 American Museum of Natural History USA
Non-melanistic 04  pardus Chitau, Bie, Angola -12,9522 22,6538 Tropical and Subtropical Grasslands, Savannas and Shrublands n Miamgbtawoodlands Photograph 1925 American Museum of Natural History USA
Non-melanistic 05  pardus Chitau, Bie, Angola -12,7876 22,6620 Tropical and Subtropical Grasslands, Savannas and Shrublands n Miamgbtawoodlands Photograph 1925 American Museum of Natural History USA
Non-melanistic 06  pardus Chitau, Bie, Angola -12,7876 22,6620 Tropical and Subtropical Grasslands, Savannas and Shrublands n Miamgbtawoodlands Photograph 1925 American Museum of Natural History USA
Non-melanistic 07 saxicolor Zanguezur State Sanctuary, Armenia 39,0436 46,4373 Temperate Broadleaf and Mixed Forests aucasugcAnatolian-Hyrcanian temperate forests Photograph no data Thomas Gray
Non-melanistic 08 fusca Manas National Park, Bhutan 26,8923 91,0124 Tropical and Subtropical Moist Broadleaf Forests imalay#h subtropical broadleaf forests Photograph no data Smithsonian Institution
Non-melanistic 09 fusca Manas National Park, Bhutan 26,8480 91,1996 Tropical and Subtropical Moist Broadleaf Forests imalay#h subtropical broadleaf forests Photograph no data Smithsonian Institution
Non-melanistic 10 fusca Manas National Park, Bhutan 26,8270 91,1957 Tropical and Subtropical Moist Broadleaf Forests imalay#h subtropical broadleaf forests Photograph no data Smithsonian Institution
Non-melanistic 11  pardus Central Kalahari Reserve, Botswana -23,1392 24,1780 Deserts and Xeric Shrublands ri Kalehsavanna Photograph no data Andrew Stein
Non-melanistic 12 pardus Central Kalahari Reserve, Botswana -23,1096 24,0939 Deserts and Xeric Shrublands ri Kalehsavanna Photograph no data Andrew Stein
Non-melanistic 13  pardus Central Kalahari Reserve, Botswana -22,1384 23,7266 Deserts and Xeric Shrublands ri Kalehsavanna Photograph no data Andrew Stein
Non-melanistic 14  pardus Central Kalahari Reserve, Botswana -21,7793 23,2238 Tropical and Subtropical Grasakawisa$and Shrublands Kalahari Acacia-Baikiaea woodlands Photograph no data Aridrew Ste
Non-melanistic 15  pardus Central Kalahari Reserve, Botswana -21,5270 24,1481 Tropical and Subtropical Grasakawisa$and Shrublands Kalahari Acacia-Baikiaea woodlands Photograph no data Aridrew Ste
Non-melanistic 16  pardus Central Kalahari Reserve, Botswana -21,2204 23,3095 Tropical and Subtropical Grasakawisa$and Shrublands Kalahari Acacia-Baikiaea woodlands Photograph no data Aridrew Ste
Non-melanistic 17 pardus Chobe National Park, Botswana -18,8340 24,1883 Tropical and Subtropical Grasslands, Savannas andsShrubl Zambezian and Mopane woodlands Photograph no data Andrew Stein
Non-melanistic 18  pardus Chobe National Park, Botswana -18,5234 24,4231 Tropical and Subtropical Grasslands, Savannas andsShrubl Zambezian Baikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 19  pardus Chobe National Park, Botswana -18,2749 24,4725 Tropical and Subtropical Grasslands, Savannas andsShrubl Zambezian Baikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 20  pardus Ghanzi, Botswana -21,5383 21,5976 Tropical and Subtropical Grasslands, Savannas and Shrublands ri AdéelabBaikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 21  pardus Kgalagadi Transfrontier Park, Botswana -25,5575 20,7679 Deserts and Xeric Shrublands aharikaric savanna Photograph no data Andrew Stein
Non-melanistic 22  pardus Kgalagadi Transfrontier Park, Botswana -24,9999 21,1966 Deserts and Xeric Shrublands aharikaric savanna Photograph no data Andrew Stein
Non-melanistic 23  pardus Kgalagadi Transfrontier Park, Botswana -24,5926 20,3313 Deserts and Xeric Shrublands aharikaric savanna Photograph no data Andrew Stein
Non-melanistic 24  pardus Kgalagadi Transfrontier Park, Botswana -24,5773 20,3227 Deserts and Xeric Shrublands aharikaric savanna Photograph no data Andrew Stein
Non-melanistic 25  pardus Okavango Delta, Botswana -18,3912 23,2474 Tropical and Subtropical Grasslands, Savannas and Shrublands =~ Zambezian Baikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 26  pardus Tsao, Botswana -20,4123 21,4723 Tropical and Subtropical Grasslands, Savannas and Shrublands i AdéelabBaikiaea woodlands Photograph 2009 Andrew Stein
Non-melanistic 27  pardus Tsao, Botswana -20,4123 21,4723 Tropical and Subtropical Grasslands, Savannas and Shrublands i AdéglabBaikiaea woodlands Photograph 2009 Andrew Stein
Non-melanistic 28  pardus Tsao, Botswana -20,4123 21,4723 Tropical and Subtropical Grasslands, Savannas and Shrublands i AdéglabBaikiaea woodlands Photograph 2009 Andrew Stein
Non-melanistic 29  pardus Tuli Reserve, Botswana -21,9139 28,9188 Tropical and Subtropical Grasslands, Savannas and Shrublands Zambezian and Mopane woodlands Photograph no data Andrew Stein
Non-melanistic 30 delacouri Mondulkiri, Cambodia 12,4594 107,3662 Tropical and Subtropical Dry Broadleaf Forests Southeastédrindrdtycevergreen forests Photograph 2009 Bruce Kekule
Non-melanistic 31 delacouri Mondulkiri Eastern Plains, Cambodia 12,5022 107,5279 Tropical and Subtropical Dry Broadleaf Forest Southeastern Indochina dry evergreen forests Photograph 2009 Bruce Kekule
Non-melanistic 32 delacouri Mondulkiri Protected Forest, Cambodia 12,7827  106,9304 Tropical and Subtropical Dry Broadletsf Fores Central Indochina dry forests Photograph no data Bruce Kekule
Non-melanistic 33  delacouri Srepok Wilderness Area, Cambodia 13,0865 107,3496 Tropical and Subtropical Dry Broadleaf Forests Central Indochina dry forests Photograph no data Bruce Kekule
Non-melanistic 34  pardus Meuban, Cameroon 2,4069 12,6924 Tropical and Subtropical Moist Broadleaf Forests North@estgolian lowland forests Photograph 1935 American Museum of Natural History USA
Non-melanistic 35  pardus Ngoundi, Cameroon 3,8528 15,1198 Tropical and Subtropical Moist Broadleaf Forests Norti@estgolian lowland forests Photograph 1935 American Museum of Natural History USA
Non-melanistic 36 orientalis Duhuangzi, China 43,3754  130,8418 Temperate Broadleaf and Mixed Forests Manchurian mixed forests hotograph 2011 Shu Jin Luo
Non-melanistic 37 japonensis Fu Tan, Yen Ching Kao, Szechuan, China 31,1713 103,6034 Temperate Coniferous Forest Hengduan Sharestsifer f Photograph 1922 American Museum of Natural History USA
Non-melanistic 38 japonensis Fujian, China 26,1299 119,3211 Tropical and Subtropical Moist Broadleaf Forests Southeastditémenrtbist forests Photograph 1925 American Museum of Natural History USA
Non-melanistic 39 japonensis Fuging, Fujian, China 25,7475  119,3734 Tropical and Subtropical Moist Broadleaf Forests SouthreastaBtan moist forests Photograph 1916 American Museum of Natural History USA
Non-melanistic 40 japonensis Futsing, Fukien Province, China 26,4773 119,2144 Tropical and Subtropical Moist Broadleaf Forests heassdthina-Hainan moist forests Photograph no data American Museum of Nagtowl HEA
Non-melanistic 41 orientalis Hunchun Amur Tiger National Nature Reserve, China 43,1131 130,5932 Temperate Broadleaf anfdiokizes Manchurian mixed forests Photograph 2012 Wildlife Conservation Society
Non-melanistic 42 orientalis Hunchun Amur Tiger National Nature Reserve, China 43,1737 130,6676 Temperate Broadleaf anfdokizes Manchurian mixed forests Photograph 2012 Wildlife Conservation Society
Non-melanistic 43 japonensis Kuan Shien, Sichuan, China 28,5850 111,8209 Temperate Broadleaf and Mixed Forests Changjiavey §leéndorests Photograph 1932 National Museum of Natural History USA
Non-melanistic 44  fucsia Lung, China 31,0137 93,1163 Montane Grasslands and Shrublands Southeast Tibet shrublands and meadows ph Phad#ra American Museum of Natural History USA
Non-melanistic 45 fusca Mengmang, China 30,7464 93,1432 Montane Grasslands and Shrublands Southeast Tibet shrublands and meadoWwstograph o data American Museum of Natural History USA
Non-melanistic 46 orientalis Mijang, China 43,1356 130,2399 Temperate Broadleaf and Mixed Forests Manchurian mixed forests hotograph 2013 Wildlife Conservation Society
Non-melanistic 47 japonensis Minchou, Gansu, China 26,2164  119,0907 Tropical and Subtropical Moist Broadleaf Forests Southeds$aiBamanoist forests Photograph 1911 National Museum of Natural History USA
Non-melanistic 48 japonensis Nanping, Fujian Province, China 26,6246  118,1872 Tropical and Subtropical Moist Broadleaf Forests heasdCiina-Hainan moist forests Photograph 1920 American Museum of Natuwat HSA
Non-melanistic 49 japonensis Shansi, Hezhou, China 23,9024  111,7892 Tropical and Subtropical Moist Broadleaf Forests Southad$aiGan moist forests Photograph no data Asian Leopard Project
Non-melanistic 50 japonensis Shanxi Province, China 37,8071 114,2488 Temperate Broadleaf and Mixed Forests Central Chitatémesmixed forests Photograph no data Asian Leopard Project
Non-melanistic 51 japonensis Shanxi Province, China 37,5338 114,0875 Temperate Broadleaf and Mixed Forests Central Cha lixed forests Photograph no data Asian Leopard Project
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Non-melanistic 52 fusca Sichuan, China 33,2854 98,7018 Montane Grasslands and Shrublands Southeast Tibet shrublands and meadows raph P2o6&y Smithsonian Institution
Non-melanistic 53 japonensis Suifu, Tseo-Jia-Keo, Sichuan, China 28,7546 104,7215 Temperate Broadleaf and Mixed Forests inuavergreen broadleaf forests Photograph 1927 National Museum of Natumai H&A
Non-melanistic 54 japonensis Suifu, Tseo-Jia-Keo, Sichuan, China 28,6382 104,7183 Temperate Broadleaf and Mixed Forests inuavergreen broadleaf forests Photograph 1929 National Museum of Natumai H&A
Non-melanistic 55 japonensis Suifu, Tseo-Jia-Keo, Sichuan, China 28,7636 104,7596 Temperate Broadleaf and Mixed Forests inuavergreen broadleaf forests Photograph 1929 National Museum of Natumai H&A
Non-melanistic 56 japonensis Tai-Yuan-Fu, Shanxi, China 38,0998 113,3001 Temperate Broadleaf and Mixed Forests CentraleShiptateau mixed forests Photograph 1910 National Museum of Natural History USA
Non-melanistic 57 japonensis Tashenlu, Sichuan, China 29,5977 111,9222 Tropical and Subtropical Moist Broadleaf Forests GuigholbRiadleaf and mixed forests Photograph 1930 National Museum of Natural History USA
Non-melanistic 58 japonensis Tseo-Jia-Keo, Sichuan, China 29,1496 112,2255 Temperate Broadleaf and Mixed Forests Chiangji@vgrgreen forests Photograph 1931 National Museum of Natural History USA
Non-melanistic 59 japonensis Wen Chuan, Sichuan, China 31,4709 103,5986 Temperate Coniferous Forest Hengduan Shan conifer forests ographPimat data National Museum of Natural History USA
Non-melanistic 60 japonensis Yenping, Fukien Province, China 26,5698  118,5703 Tropical and Subtropical Moist Broadleaf Forests asSalitima-Hainan moist forests Photograph 1921 American Museum of Naturay MiStr
Non-melanistic 61 japonensis Yochow, Hunan, China 28,1421 112,8030 Temperate Broadleaf and Mixed Forests Changjiang Plaierefaests Photograph no data National Museum of Natural History USA
Non-melanistic 62 delacouri Yunnan National Nature Reserve, China 22,1923 101,3011 Tropical and Subtropical Moist Broadlgtaf For North Indochina subtropical moist forests Photograph 2008 Jutzeler et al 2010
Non-melanistic 63  pardus Akenge, Congo 2,8334 27,1776 Tropical and Subtropical Moist Broadleaf Forests NortheasterB&zingnoist forests Photograph 1913 American Museum of Natural History USA
Non-melanistic 64  pardus Akenge, Congo 2,8724 27,2210 Tropical and Subtropical Moist Broadleaf Forests NortheasterB&zingnoist forests Photograph 1913 American Museum of Natural History USA
Non-melanistic 65  pardus Bwera, Congo -0,8704 29,3107 Tropical and Subtropical Grasslands, Savannas and Shrublands Basdatddeest-savanna mosaic Photograph 2012 National Geographic Society
Non-melanistic 66  pardus Congo River, Ngabe, Congo -3,0253 16,1324 Tropical and Subtropical Grasslands, Savannas and Shrublands stern Cafgolian forest-savanna mosaic Photograph no data Philipp Henschel
Non-melanistic 67  pardus Nouabalé-Ndoki National Park, Congo 2,4665 16,5519 Tropical and Subtropical Moist Broadlets Fores Western Congo Basin moist forests Photograph no data Philipp Henschel
Non-melanistic 68  pardus Bereket Girma Wildlife Rascue, Ethiopia 9,0639 38,5470 Montane Grasslands and Shrublands opiarEHighlands Photograph 2011 Stephen Brend
Non-melanistic 69  pardus Haro, Abyssinia, Ethiopia 9,0104 34,7012 Tropical and Subtropical Moist Broadleaf Forests drthimpitane forests Photograph no data American Museum of Natural History USA
Non-melanistic 70  pardus Ivindo National Park, Gabon 0,1768 12,9879 Tropical and Subtropical Moist Broadleaf Forests ernV@estgo Basin moist forests Photograph 2009 Philipp Henschel
Non-melanistic 71 pardus Ivindo National Park, Gabon 0,1768 12,9879 Tropical and Subtropical Moist Broadleaf Forests ernV@estgo Basin moist forests Photograph 2009 Philipp Henschel
Non-melanistic 72 pardus Ivindo National Park, Gabon 0,1768 12,9879 Tropical and Subtropical Moist Broadleaf Forests ernVZestgo Basin moist forests Photograph 2009 Philipp Henschel
Non-melanistic 73  pardus Ivindo National Park, Gabon -0,2699 12,7138 Tropical and Subtropical Moist Broadleaf Forests ternv@esgo Basin moist forests Photograph no data Philipp Henschel
Non-melanistic 74  pardus Koulamoutou, Gabon -0,9773 12,3016 Tropical and Subtropical Moist Broadleaf Forests Western gimgoost forests Photograph no data Philipp Henschel
Non-melanistic 75  pardus Lope National Park, Gabon -0,2151 11,5191 Tropical and Subtropical Grasslands, Savannas and Shrublands estern Cvigolian forest-savanna mosaic Photograph no data Philipp Henschel
Non-melanistic 76  pardus Lope National Park, Gabon -0,2151 11,5191 Tropical and Subtropical Grasslands, Savannas and Shrublands estern Cvigolian forest-savanna mosaic Photograph no data Philipp Henschel
Non-melanistic 77  pardus Lope National Park, Gabon -0,5203 11,4897 Tropical and Subtropical Moist Broadleaf Forests ia@dDoastal Forests Photograph no data Philipp Henschel
Non-melanistic 78  pardus Lope National Park, Gabon -0,5203 11,4897 Tropical and Subtropical Moist Broadleaf Forests ia@dDoastal Forests Photograph no data Philipp Henschel
Non-melanistic 79  pardus Lope National Park, Gabon -0,6079 11,6042 Tropical and Subtropical Moist Broadleaf Forests ia@dDoastal Forests Photograph no data Philipp Henschel
Non-melanistic 80  pardus Lope National Park, Gabon -0,6606 11,5551 Tropical and Subtropical Moist Broadleaf Forests ia@dDoastal Forests Photograph no data Philipp Henschel
Non-melanistic 81  pardus Lope National Park, Gabon -0,1773 11,4754 Tropical and Subtropical Grasslands, Savannas and Shrublands estern Cvigolian forest-savanna mosaic Photograph no data Philipp Henschel
Non-melanistic 82  pardus Lope National Park, Gabon -0,3088 11,6332 Tropical and Subtropical Moist Broadleaf Forests ia@dDoastal Forests Photograph no data Philipp Henschel
Non-melanistic 83  pardus Ogooue River, Kan Kan, Gabon -0,0333 12,3136 Tropical and Subtropical Moist Broadleaf Forests tern\Wesgo Basin moist forests Photograph no data Philipp Henschel
Non-melanistic 84  pardus Ongongo, Gabon 1,3084 11,6978 Tropical and Subtropical Moist Broadleaf Forests Congolian Ccestal F Photograph no data Philipp Henschel
Non-melanistic 85  pardus Plateau Bateke National Park, Gabon -2,2737 14,0952 Tropical and Subtropical Grasslands,sSawh Shrublands Western Congolian forest-savanna mosaic Photograph no data Philyg Hensc
Non-melanistic 86 saxicolor Vashlovani Reserve, Georgia 41,2115 46,4417 Deserts and Xeric Shrublands Azerbaijan shrabdietsppe Photograph no data Asian Leopard Project
Non-melanistic 87  pardus Mole National Park, Ghana 9,4323 -1,7133 Tropical and Subtropical Grasslands, Savannas and Shrublands West Sudanian savanna Photograph no data National Geographic Society
Non-melanistic 88  pardus Mole National Park, Ghana 9,3845 -2,0271 Tropical and Subtropical Grasslands, Savannas and Shrublands West Sudanian savanna Photograph no data National Geographic Society
Non-melanistic 89 fusca Achanakmar Tiger Reserve, India 22,5980 81,8327 Tropical and Subtropical Moist Broadiest$ For Eastern highlands moist deciduous forests Photograph no data Vidya Atreya
Non-melanistic 90 fusca Achanakmar Tiger Reserve, India 22,4232 81,7286 Tropical and Subtropical Moist Broadéest$ For Eastern highlands moist deciduous forests Photograph no data Vidya Atreya
Non-melanistic 91 fusca Akola/Rajur, India 19,5507 73,9639 Deserts and Xeric Shrublands Deccan thorn scrub forests apthotapdata Vidya Atreya
Non-melanistic 92 fusca Akole, India 19,3109 73,4020 Tropical and Subtropical Moist Broadleaf Forests North Westesm®hgdne rain forests Photograph 2012 Vidya Atreya
Non-melanistic 93 fusca Akole, India 19,3258 73,3799 Tropical and Subtropical Moist Broadleaf Forests North Westesm®hgdne rain forests Photograph 2012 Vidya Atreya
Non-melanistic 94 fusca Anamalai Hills, Southern Western Ghats, India 12,1058 78,9328 Tropical and Subtropical Dre&féadésts South Deccan Plateau dry deciduous forests Photograph no data World Wild Fund
Non-melanistic 95 fusca Bagdodra, Haskhowa, India 26,7458 88,2892 Tropical and Subtropical Moist Broadleaf Forests ayatinsabtropical broadleaf forests Photograph 2012 World Wild Fund
Non-melanistic 96 fusca Bandipur Tiger Reserve, India 11,6407 76,4442 Tropical and Subtropical Moist Broadleaf Forests Southwestern Ghats moist forest Photograph 2013 Wildlife Conservation Society
Non-melanistic 97 fusca Bhadra Tiger Reserve, India 13,6071 75,5910 Tropical and Subtropical Moist Broadleaf Forests North Western Ghats moist deciduous forests Photograph no data Vidya Atreya
Non-melanistic 98 fusca Bhadra Tiger Reserve, India 13,5380 75,5222 Tropical and Subtropical Moist Broadleaf Forests North Western Ghats moist deciduous forests Photograph 2011 Conservation India
Non-melanistic 99 fusca Bhadra Tiger Reserve, India 13,6189 75,6286 Tropical and Subtropical Moist Broadleaf Forests North Western Ghats moist deciduous forests Photograph 2012 Conservation India
Non-melanistic 100  fusca Dahra Dan, India 30,3872 78,1732 Tropical and Subtropical Moist Broadleaf Forests Upperd3alagetimoist deciduous forests Photograph no data Goyal 2009
Non-melanistic 101  fusca Dandeli-Anshi Tiger Reserve, India 13,1213 75,0433 Tropical and Subtropical Moist BroaatiestsF Malabar Coast moist forests Photograph 2013 Wildlife ConservationySociet
Non-melanistic 102  fusca Dandeli-Anshi Tiger Reserve, India 13,1213 75,0433 Tropical and Subtropical Moist BroaatiestsF Malabar Coast moist forests Photograph 2013 Wildlife ConservationySociet
Non-melanistic 103  fusca Dehing Patkai Wildlife Sanctuary, India 26,4451 93,5389 Tropical and Subtropical Moist Biideallests Meghalaya subtropical forests Photograph 2009 Dipankar Ghose
Non-melanistic 104  fusca Dudhwa National Park, India 27,4659 79,7461 Tropical and Subtropical Moist Broadleaf Forests GHpgetic Plains moist deciduous forests Photograph no data World Wild Fund
Non-melanistic 105  fusca Dudhwa National Park, India 27,2008 79,8949 Tropical and Subtropical Moist Broadleaf Forests GHpgetic Plains moist deciduous forests Photograph no data World Wild Fund
Non-melanistic 106  fusca Dudhwa National Park, India 27,9333 81,3510 Tropical and Subtropical Moist Broadleaf Forests GHipgetic Plains moist deciduous forests Photograph no data World Wild Fund
Non-melanistic 107 fusca Garhwal Western Himalaya, India 30,5542 79,3165 Montane Grasslands and Shrublands Weslapmhimipine shrub and Meadows Photograph 2008 World Wild Fund
Non-melanistic 108  fusca Gir Forest National Park, India 21,2057 71,1518 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Singh 2005
Non-melanistic 109  fusca Gir Forest National Park, India 21,2721 71,1679 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Smithsonian Institution
Non-melanistic 110  fusca Guwabhati, India 26,1208 91,7107 Tropical and Subtropical Moist Broadleaf Forests Meghalagpicalforests Photograph no data Dipankar Ghose
Non-melanistic 111  fusca Haraicha, Mavatuv, India 30,7922 76,1306 Deserts and Xeric Shrublands Northwestern thorn sstmb fore Photograph 1936 American Museum of Natural History USA
Non-melanistic 112 fusca Haridwar, Rajaji National Park Chila Range, India 30,0489 78,3142 Tropical and SubtropistBké@idleaf Forests Upper Gangetic Plains moist deciduous forests Photograpta no da Smithsonian Institution
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Non-melanistic 113  fusca Hyhama, Jammu And Kashmir, India 33,9766 77,4887 Montane Grasslands and Shrublands Tibetandplpeeau st Photograph 1911 National Museum of Natural History USA
Non-melanistic 114  fusca Hyhama, Jammu And Kashmir, India 33,6569 77,7122 Montane Grasslands and Shrublands Tibetandplpgeau st Photograph 1911 National Museum of Natural History USA
Non-melanistic 115  fusca Jeypore-Dehing Area, India 27,1370 95,3860 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 116  fusca Jeypore-Dehing Area, India 27,1370 95,3860 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 117  fusca Jeypore-Dehing Area, India 27,1370 95,3860 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 118  fusca Jeypore-Dehing Area, India 27,0584 95,5366 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 119  fusca Jeypore-Dehing Area, India 27,2488 95,5193 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 120  fusca Jeypore-Dehing Area, India 27,2488 95,5193 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 121  fusca Jeypore-Dehing Area, India 27,6499 95,4474 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 122  fusca Jeypore-Dehing Area, India 27,1285 95,8475 Temperate Broadleaf and Mixed Forests Eastéaparibroadleaf forests Photograph no data Kashmira Kakati
Non-melanistic 123  fusca Jeypore-Dehing Area, India 27,1285 95,8475 Temperate Broadleaf and Mixed Forests Eastéayaribroadleaf forests Photograph no data Kashmira Kakati
Non-melanistic 124  fusca Jeypore-Dehing Area, India 27,2331 95,6986 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 125  fusca Jeypore-Dehing Area, India 27,2331 95,6986 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 126  fusca Jeypore-Dehing Area, India 27,3618 95,7520 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 127  fusca Jeypore-Dehing Area, India 27,3618 95,7520 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 128  fusca Jeypore-Dehing Area, India 27,4243 95,7601 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 129  fusca Jeypore-Dehing Area, India 27,4243 95,7601 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 130  fusca Jeypore-Dehing Area, India 27,5402 95,7905 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 131  fusca Jeypore-Dehing Area, India 27,5402 95,7905 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 132 fusca Jeypore-Dehing Area, India 27,5402 95,7905 Tropical and Subtropical Moist Broadleaf Forests ahmaputra Valley semi-evergreen forests Photograph no data Kashmira Kakati
Non-melanistic 133  fusca Kabini, Bandipur, India 34,1378 75,0364 Temperate Broadleaf and Mixed Forests Western Hirbateyteaf forests Photograph no data Vidya Atreya
Non-melanistic 134  fusca Karnataka, India 12,8232 76,0097 Tropical and Subtropical Moist Broadleaf Forests Northn/@sies moist deciduous forests Photograph 2013 World Wild Fund
Non-melanistic 135  fusca Kanavde, India 19,5468 74,0299 Deserts and Xeric Shrublands Deccan thorn scrub forests Photograph no dat Vidya Atreya
Non-melanistic 136  fusca Kanha Tiger Reserve, Madhya Pradesh, India 23,2809 80,4837 Tropical and Subtropical Moist Bfoaetits Eastern Deccan plateau moist forests Photograph no data Christoph Knogge
Non-melanistic 137  fusca Kanha Tiger Reserve, Madhya Pradesh, India 23,0263 80,7801 Tropical and Subtropical Moist Bfoaetits Eastern Deccan plateau moist forests Photograph 2013 Sandeep Sharma
Non-melanistic 138  fusca Knagar, India 19,5177 74,0293 Deserts and Xeric Shrublands Deccan thorn scrub forests Photograah no da Vidya Atreya
Non-melanistic 139  fusca Kormar Gudda, India 22,9019 81,1676 Tropical and Subtropical Moist Broadleaf Forests Eastzmn flateau moist forests Photograph no data Kashmira Kakati
Non-melanistic 140  fusca Kundur, India 23,4147 80,7939 Tropical and Subtropical Moist Broadleaf Forests Eastern Detanmiaist forests Photograph no data Kashmira Kakati
Non-melanistic 141  fusca Kupwara Forest, India 34,5811 74,3511 Temperate Broadleaf and Mixed Forests Westeayatirhabadleaf forests Photograph no data Kashmira Kakati
Non-melanistic 142  fusca Madras, Mavatuv, India 31,4190 76,5938 Tropical and Subtropical Coniferous Forests Himalayancsuipirapiorests Photograph 1936 American Museum of Natural History USA
Non-melanistic 143  fusca Mundanthurai Sanctuary, India 8,7603 77,2816 Tropical and Subtropical Moist Broadleaf Forests eSeuth@hats moist forest Photograph no data Christoph Knogge
Non-melanistic 144  fusca Mundanthurai Sanctuary, India 8,7252 77,2885 Tropical and Subtropical Moist Broadleaf Forests eSeuth@hats moist forest Photograph no data Christoph Knogge
Non-melanistic 145  fusca Nagarjunasagar Srisailam Tiger Reserve, india 16,4090 79,2564 Tropical and SubBopBadadleaf Forests Central Deccan Plateau dry deciduous forests Photograph 2011 orld Wild Fund
Non-melanistic 146  fusca Naimeri National Park, India 26,9456 92,7525 Tropical and Subtropical Moist BroadleafsForest Brahmaputra Valley semi-evergreen forests Photograph 2011 World Wild Fund
Non-melanistic 147  fusca Pauri Garhwal, India 29,8702 78,9477 Tropical and Subtropical Coniferous Forests Himalayapicailpine forests Photograph no data Goyal 2009
Non-melanistic 148  fusca Pakke Tiger Reserve in Arunachal Pradesh, India 28,5669 95,9691 Temperate Broadleaf andfdsted F Eastern Himalayan broadleaf forests Photograph 2013 Milind PariwakaajiBMohanty
Non-melanistic 149  fusca Philibit, India 28,6421 79,9662 Tropical and Subtropical Moist Broadleaf Forests Upper @d®igets moist deciduous forests Photograph 2010 World Wild Fund
Non-melanistic 150  fusca Pilibhit, India 28,6355 79,8480 Tropical and Subtropical Moist Broadleaf Forests Upper @d®igets moist deciduous forests Photograph 2010 World Wild Fund
Non-melanistic 151  fusca Sanaripur, India 30,0183 77,5406 Tropical and Subtropical Moist Broadleaf Forests UpperdRalagregimoist deciduous forests Photograph 1923 American Museum of Natural H&fory U
Non-melanistic 152  fusca Sanaripur, India 30,0183 77,5406 Tropical and Subtropical Moist Broadleaf Forests UpperdRalagregimoist deciduous forests Photograph 1923 American Museum of Natural H&fory U
Non-melanistic 153  fusca Sanaripur, India 29,9502 77,5913 Tropical and Subtropical Moist Broadleaf Forests UpperdRalagregimoist deciduous forests Photograph 1923 American Museum of Natural H&fory U
Non-melanistic 154  fusca Sanjay Gandhi National Park, India 19,2325 72,9024 Tropical and Subtropical Moist Broadleaf Forest Malabar Coast moist forests Photograph 2012 Conservation India
Non-melanistic 155  fusca Sanjay Gandhi National Park, India 19,2141 72,9253 Tropical and Subtropical Moist Broadleaf Forest Malabar Coast moist forests Photograph 2013 Conservation India
Non-melanistic 156  fusca Sanjay Gandhi National Park, India 19,1726 72,8914 Tropical and Subtropical Moist Broadleaf Forest Malabar Coast moist forests Photograph 2013 Conservation India
Non-melanistic 157  fusca Sanjay Gandhi National Park, India 19,1726 72,8914 Tropical and Subtropical Moist Broadleaf Forest Malabar Coast moist forests Photograph 2013 Conservation India
Non-melanistic 158  fusca Sariska Tiger Reserve, India 27,4076 76,7404 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data National Geographic Society
Non-melanistic 159  fusca Sariska Tiger Reserve, India 27,3019 76,7276 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data National Geographic Society
Non-melanistic 160  fusca Sariska Tiger Reserve, India 27,2146 76,4171 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Chauhan et al 2005
Non-melanistic 161  fusca Sariska Tiger Reserve, India 27,2146 76,4171 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Chauhan et al 2006
Non-melanistic 162  fusca Sariska Tiger Reserve, India 27,2426 76,3155 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Chauhan et al 2007
Non-melanistic 163  fusca Sariska Tiger Reserve, India 27,1166 76,2561 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Chauhan et al 2008
Non-melanistic 164  fusca Sariska Tiger Reserve, India 27,3059 76,4886 Tropical and Subtropical Dry Broadleaf Forests Khathiar-Gir dry deciduous forests Photograph no data Chauhan et al 2009
Non-melanistic 165  fusca Shivaji, India 19,5854 73,9862 Deserts and Xeric Shrublands Deccan thorn scrub forests Photogragh no da Vidya Atreya
Non-melanistic 166  fusca Siliguri, Prakash Nagar, India 26,8001 88,4827 Tropical and Subtropical Grasslands, SavanhasibdamtS Terai-Duar savanna and grasslands Photograph 2011 Vidya Atreya
Non-melanistic 167  fusca Tadoba Andhari Tiger Reserve, Maharashtra, India 20,2085 79,5276 Tropical and Subtropical BisaBFaaests Central Deccan Plateau dry deciduous forests Photograph no data tidigdga A
Non-melanistic 168  fusca Talewadi, India 19,5107 73,9672 Deserts and Xeric Shrublands Deccan thorn scrub forests Pthatograta Vidya Atreya
Non-melanistic 169  fusca Uttarakhand, India 30,0002 80,2295 Temperate Broadleaf and Mixed Forests Western Himalagieabforests Photograph no data Goyal 2009
Non-melanistic 170  fusca Uttarakhand, India 30,3109 79,6338 Montane Grasslands and Shrublands Western Himalayan alpine steaticavel M Photograph no data Goyal 2009
Non-melanistic 171  fusca Uttarakhand, India 30,4446 79,6386 Montane Grasslands and Shrublands Western Himalayan alpine steaticavel M Photograph no data Goyal 2009
Non-melanistic 172  fusca Uttarakhand, India 29,9234 79,6530 Tropical and Subtropical Coniferous Forests Himalayan suipirepfosests Photograph no data Goyal 2009
Non-melanistic 173 fusca Uttaranchal, India 30,3076 80,1796 Montane Grasslands and Shrublands Western Himalayan atparedsiieadows Photograph no data Marker & Sivamani 2009
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Non-melanistic 174  fusca Vitbhatti, India 19,5298 74,0396 Deserts and Xeric Shrublands Deccan thorn scrub forests Photugdata Vidya Atreya
Non-melanistic 175  melas Baluran National Park, Java, Indonesia -7,8044 114,3797 Tropical and Subtropical Moist Broamistsf F Eastern Java-Bali rain forests Photograph 2012 Copenhague Zoo
Non-melanistic 176  melas Baluran National Park, Java, Indonesia -7,8878 114,3786 Tropical and Subtropical Moist Broamistsf F Eastern Java-Bali rain forests Photograph 2012 Copenhague Zoo
Non-melanistic 177  melas Bengkung, Java, Indonesia -6,7706 106,4565 Tropical and Subtropical Moist Broadleaf Forests rn Ydeateain forests Photograph no data WildCru
Non-melanistic 178  melas Gunung Salak National Park, Java, Indonesia -7,2547 107,4355 Tropical and Subtropical Moist Broaeltsf Western Java rain forests Photograph no data CIFOR
Non-melanistic 179  melas Halimun-Salak, Java, Indonesia -6,7847 106,5780 Tropical and Subtropical Moist Broadleaf Forest Western Java rain forests Photograph 2004 Anhar Harahap
Non-melanistic 180 melas Mount Halimun-Salak National Park, Java, Indonesia -7,1029 107,3755 Tropical and Subtropicakbéaif#ds Forests Western Java rain forests Photograph no data CIFOR
Non-melanistic 181  melas Pelaboean Ratoe, Java, Indonesia -6,9882 106,5549 Tropical and Subtropical Moist Broadleaf Forest Western Java rain forests Photograph 1909 National Museum of Natural History USA
Non-melanistic 182  melas Ujung Kulon National Park, Java, Indonesia -6,7339 105,3438 Tropical and Subtropical Moist Broatiets F Western Java rain forests Photograph no data WildCru
Non-melanistic 183 saxicolor Alborz Mountains, Iran 36,4611 51,4824 Temperate Broadleaf and Mixed Forests Caspian Hyrtamibforests Photograph no data Farhadinia et al 2007
Non-melanistic 184 saxicolor Bafq, Iran 31,8150 55,2717 Deserts and Xeric Shrublands Central Persian desert basins rafthot2g12 Asian Leopard Project
Non-melanistic 185 saxicolor Bafq, Iran 31,7713 55,3136 Deserts and Xeric Shrublands Central Persian desert basins rafthot2g13 Panthera
Non-melanistic 186 saxicolor Bafq, Iran 31,7713 55,3136 Deserts and Xeric Shrublands Central Persian desert basins rafthot2g13 Panthera
Non-melanistic 187 saxicolor Bafq, Iran 32,2349 55,4353 Deserts and Xeric Shrublands Central Persian desert basins rafthot2g13 Panthera
Non-melanistic 188 saxicolor Bafq, Iran 32,2349 55,4353 Deserts and Xeric Shrublands Central Persian desert basins rafthot2g13 Panthera
Non-melanistic 189 saxicolor Bafq, Iran 31,6719 55,0649 Deserts and Xeric Shrublands Central Persian desert basins rafthot2g13 Panthera
Non-melanistic 190 saxicolor Bamu National Park, Iran 29,6579 53,1614 Temperate Broadleaf and Mixed Forests Zagrosn§lfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 191 saxicolor Bamu National Park, Iran 29,8867 52,9034 Temperate Broadleaf and Mixed Forests Zagrosnslfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 192 saxicolor Bamu National Park, Iran 29,8339 52,9008 Temperate Broadleaf and Mixed Forests Zagrosnslfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 193 saxicolor Bamu National Park, Iran 29,8853 52,9552 Temperate Broadleaf and Mixed Forests Zagrosnslfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 194 saxicolor Bamu National Park, Iran 29,8853 52,9552 Temperate Broadleaf and Mixed Forests Zagrosn§lfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 195 saxicolor Bamu National Park, Iran 29,8853 52,9552 Temperate Broadleaf and Mixed Forests Zagrosn§lfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 196 saxicolor Bamu National Park, Iran 29,8853 52,9552 Temperate Broadleaf and Mixed Forests Zagrosn§lfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 197 saxicolor Bamu National Park, Iran 29,8853 52,9552 Temperate Broadleaf and Mixed Forests Zagrosn§lfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 198 saxicolor Bamu National Park, Iran 29,8150 52,9750 Temperate Broadleaf and Mixed Forests Zagrosn§lfonetst steppe Photograph no data Arash Ghoddousi
Non-melanistic 199 saxicolor Bandar-Gaz, Iran 26,6795 55,0549 Deserts and Xeric Shrublands South Iran Nubo-Sindian dessitdesge Photograph no data Asian Leopard Project
Non-melanistic 200 saxicolor Birk Protected Area, Iran 29,6558 58,3126 Deserts and Xeric Shrublands South Iran Nubo-Siredteandesemi-desert Photograph no data Asian Leopard Project
Non-melanistic 201 saxicolor Birk Protected Area, Iran 29,5872 58,3913 Deserts and Xeric Shrublands South Iran Nubo-Siredteandese mi-desert Photograph no data Asian Leopard Project
Non-melanistic 202 saxicolor Dargaz, Khorasan Province, Iran 36,9854 58,6955 Deserts and Xeric Shrublands CenanaldReest basins Photograph no data Asian Leopard Project
Non-melanistic 203 saxicolor Ghorkhod & Behkadeh Reserve, Iran 37,6015 56,5290 Temperate Broadleaf and Mixed Forests @aatalars-Hyrcanian temperate forests Photograph no data Farhadinia et al 2007
Non-melanistic 204 saxicolor Golestan National Park, Iran 38,0852 56,4868 Montane Grasslands and Shrublands Kopet Dag woodlareds steghpe Photograph no data Asian Leopard Project
Non-melanistic 205 saxicolor Gorgan-Golestan, Iran 37,2019 54,6584 Deserts and Xeric Shrublands Caspian lowland desert ograpPhato data Asian Leopard Project
Non-melanistic 206 saxicolor Gorgan-Golestan, Iran 37,2709 54,3942 Deserts and Xeric Shrublands Caspian lowland desert ogragPhato data Asian Leopard Project
Non-melanistic 207 saxicolor Gouladah, Bujnurd, Iran 37,4797 57,2698 Deserts and Xeric Shrublands Central Persian desert basi Photograph 1938 American Museum of Natural History USA
Non-melanistic 208 saxicolor Kerman, Iran 30,3739 57,3553 Montane Grasslands and Shrublands Kuh Rud and Eastern Iran montane woodlandsgraph Photata Asian Leopard Project
Non-melanistic 209 saxicolor Khaeez Area, Iran 28,7051 51,5107 Deserts and Xeric Shrublands South Iran Nubo-Sindian desmitdesbs Photograph no data Abdoli et al 2008
Non-melanistic 210 saxicolor Khojir National Park, Iran 35,5963 51,8186 Deserts and Xeric Shrublands Central Persiabalsins Photograph no data Asian Leopard Project
Non-melanistic 211 saxicolor Khorasan Province, Iran 35,8595 60,1116 Deserts and Xeric Shrublands Central Persidrasiesert Photograph no data Asian Leopard Project
Non-melanistic 212 saxicolor Khorasan Province, Iran 33,2073 60,3131 Montane Grasslands and Shrublands Kuh Rud and Eastern Irancodiaade w ~ Photograph no data Asian Leopard Project
Non-melanistic 213 saxicolor Khorasan Province, Iran 35,5268 59,2535 Montane Grasslands and Shrublands Kuh Rud and Eastern Irancodiaade w ~ Photograph no data Asian Leopard Project
Non-melanistic 214 saxicolor Khorasan Province, Iran 34,2792 58,7812 Deserts and Xeric Shrublands Central Persidrasiesert Photograph no data Asian Leopard Project
Non-melanistic 215 saxicolor Khorasan Province, Iran 33,1146 59,2725 Montane Grasslands and Shrublands Kuh Rud and Eastern Irancodiaade w ~ Photograph no data Asian Leopard Project
Non-melanistic 216 saxicolor Khorasan Province, Iran 35,6120 58,3048 Montane Grasslands and Shrublands Kuh Rud and Eastern Irancodiaade w ~ Photograph no data Asian Leopard Project
Non-melanistic 217 saxicolor Khosh, Semnan Province, Iran 35,5550 55,3459 Deserts and Xeric Shrublands Central Persibasiteser Photograph no data Asian Leopard Project
Non-melanistic 218 saxicolor Kiamaki Wildlife Reserve, Iran 38,7594 45,8547 Temperate Grasslands, Savannas ana@hrubla Eastern Anatolian montane steppe Photograph no data Asian Leopard Project
Non-melanistic 219 saxicolor Laristan, Bariz, Iran 33,5913 49,1922 Temperate Broadleaf and Mixed Forests Zagrosihédonest steppe Photograph 1963 National Museum of Natural History USA
Non-melanistic 220 saxicolor Laristan, Fars, Iran 33,3084 49,2420 Temperate Broadleaf and Mixed Forests Zagrosrddargat steppe Photograph 1963 National Museum of Natural History USA
Non-melanistic 221 saxicolor Mazandaran, Iran 36,3078 52,1673 Temperate Broadleaf and Mixed Forests Caspian Hyro@eidorasts Photograph no data Asian Leopard Project
Non-melanistic 222 saxicolor Mazandaran, Iran 36,3296 53,0279 Temperate Broadleaf and Mixed Forests Caspian Hyro@eidorasts Photograph no data Asian Leopard Project
Non-melanistic 223 saxicolor Neishabour, Khorasan Province, Iran 36,2544 58,8633 Temperate Coniferous Forest Caucatias-Ayatanian temperate forests Photograph no data Asian Leopard Project
Non-melanistic 224 saxicolor North Khorasan, Iran 35,8884 58,6493 Deserts and Xeric Shrublands Central Persian dasert bas Photograph 2012 Asian Leopard Project
Non-melanistic 225 saxicolor Qualanlu, Iran 37,5376 56,4123 Temperate Coniferous Forest Caucasus-Anatolian-Hysrapenate forests Photograph 2013 Andrew Stein
Non-melanistic 226 saxicolor Qualanlu, Iran 37,5425 56,1588 Temperate Broadleaf and Mixed Forests Caspian Hyrcaniaonestsd f Photograph 2013 Andrew Stein
Non-melanistic 227 saxicolor Sarigol National Park, Iran 37,8396 57,0308 Montane Grasslands and Shrublands Kopet Dag woodlanelst atepipe Photograph 2007 Farhadinia et al 2010
Non-melanistic 228 saxicolor Sarigol National Park, Iran 37,8784 56,6037 Montane Grasslands and Shrublands Kopet Dag woodlanelst atepipe Photograph 2007 Farhadinia et al 2010
Non-melanistic 229 saxicolor Talysh Mountains, Iran 38,8721 46,3442 Temperate Grasslands, Savannas and Shrublands EadtenmAomaane steppe Photograph 2007 Lukarevsky et al 2007
Non-melanistic 230 saxicolor Tandoureh National Park, Iran 37,2770 58,4683 Montane Grasslands and Shrublands Kopet Dag woodlandssieddere Photograph no data Sayed Babak
Non-melanistic 231  pardus Cheranganghi Hills, Kenya -1,4972 36,6726 Tropical and Subtropical Grasslands, Savannas andiShrubla East African Acacia Savannas Photograph no data American Museum of Natimal HEA
Non-melanistic 232  pardus Cheranganghi Hills, Kenya -1,6135 36,7174 Tropical and Subtropical Grasslands, Savannas andiShrubla East African Acacia Savannas Photograph no data American Museum of Natimal HEA
Non-melanistic 233  pardus Elgeyo Forest, Kenya 1,0730 35,2871 Tropical and Subtropical Moist Broadleaf Forests ricast Mibntane forests Photograph no data American Museum of Natural History USA
Non-melanistic 234  pardus Endau, Kenya -1,3345 38,6644 Tropical and Subtropical Grasslands, Savannas and Shrublands Bascadiic8avannas Photograph no data Smithsonian Institution
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Non-melanistic 235  pardus Ewaso Lions Camp, Kenya -1,4226 36,8473 Tropical and Subtropical Grasslands, Savannas and Shrublands st AfricaltAcacia Savannas Photograph no data Phillip Henschel
Non-melanistic 236  pardus Guaso Ngishu Plateau, Kenya -1,1088 36,5234 Tropical and Subtropical Grasslands, Savannas amisShrubla East African Acacia Savannas Photograph 1909 National Museum of Naturat HSfor
Non-melanistic 237  pardus Kampi Moto, Nakuru, Kenya -0,4294 36,1020 Tropical and Subtropical Grasslands, Savannas and Shrublands t AfricaRascacia Savannas Photograph 1909 National Museum of Natural History USA
Non-melanistic 238  pardus Lake Naivasha, Kenya -0,6986 36,3578 Tropical and Subtropical Grasslands, Savannas and Shrublands t AfricaitAsacia Savannas Photograph 1909 National Museum of Natural History USA
Non-melanistic 239  pardus Lake Naivasha, S End, Kenya -0,8683 36,2074 Tropical and Subtropical Grasslands, Savannas and Shrublands ast AfricarEAcacia Savannas Photograph 1909 National Museum of Natural Histdry US
Non-melanistic 240  pardus Masai Mara Game Reserve, Kenya -1,4803 35,1052 Tropical and Subtropical Grasslandss$aShaublands East African Acacia Savannas Photograph no data Smithsoniaminstituti
Non-melanistic 241  pardus Magadi, Kenya -1,7446 36,3396 Tropical and Subtropical Grasslands, Savannas and Shrublands icdtascAfia Savannas Photograph 2010 Smithsonian Institution
Non-melanistic 242  pardus Magadi, Kenya -1,7837 36,3508 Tropical and Subtropical Grasslands, Savannas and Shrublands icdtasicAfia Savannas Photograph 2010 Smithsonian Institution
Non-melanistic 243  pardus Masai Mara National Park, Kenya -1,2992 34,8167 Tropical and Subtropical Moist BroadiestsFor East African montane forests Photograph no data Phillip Henschel
Non-melanistic 244  pardus Masai Mara National Park, Kenya -1,6613 35,3135 Tropical and Subtropical Grasslands, Sandr8tasiblands East African Acacia Savannas Photograph no data Phillip Henschel
Non-melanistic 245 pardus Masai Mara National Park, Kenya -1,4010 34,8578 Tropical and Subtropical Grasslands, Sandr8tasiblands East African Acacia Savannas Photograph no data Phillip Henschel
Non-melanistic 246  pardus Mount Kenya's, Kenya -0,3075 37,5967 Tropical and Subtropical Grasslands, Savannas and Shrublands fricaBafstakia Savannas Photograph no data Smithsonian Institution
Non-melanistic 247  pardus Mount Kenya's, Kenya 0,0003 37,6178 Tropical and Subtropical Moist Broadleaf Forests Ecest Afontane forests Photograph no data Smithsonian Institution
Non-melanistic 248  pardus Ol Pejeta Kenya's Laikipia District, Kenya 0,1262 36,8511 Tropical and SubtropicaldbdssSavannas and Shrublands East African Acacia Savannas Photograph no data $nhitstrtian
Non-melanistic 249  pardus South Samburu, Kenya -3,6851 39,2473 Tropical and Subtropical Grasslands, Savannas and Shrublands ricaiftAstaAfa Savannas Photograph no data Phillip Henschel
Non-melanistic 250  pardus Samburu Natural Reserve, Kenya 1,0857 38,2465 Deserts and Xeric Shrublands Masaisetaicdgrand shrublands Photograph no data Andrew Stein
Non-melanistic 251  pardus Selenkay Safari Camp, Kenya -0,4115 36,0993 Tropical and Subtropical Grasslands, Savannas andsshrubl East African Acacia Savannas Photograph no data Andrew Stein
Non-melanistic 252  pardus Shaba National Reserve, Kenya 0,5476 37,2778 Tropical and Subtropical Grasslands, SavannasamdsShrubl East African Acacia Savannas Photograph no data Andrew Stein
Non-melanistic 253  pardus Tumaren Ranch, Kenya 0,1099 36,7982 Tropical and Subtropical Grasslands, Savannas and Shrublands fricarcAshéia Savannas Photograph 2009 Andrew Stein
Non-melanistic 254  pardus Tumaren Ranch, Kenya 0,1601 36,6890 Tropical and Subtropical Grasslands, Savannas and Shrublands fricarEAshéia Savannas Photograph 2000 Andrew Stein
Non-melanistic 255  pardus Tumaren Ranch, Kenya 0,1252 36,8827 Tropical and Subtropical Grasslands, Savannas and Shrublands fricarEAshéia Savannas Photograph 2010 Andrew Stein
Non-melanistic 256  pardus Tumaren Ranch, Kenya 0,1113 36,8903 Tropical and Subtropical Grasslands, Savannas and Shrublands fricarEAshéia Savannas Photograph 2009 Andrew Stein
Non-melanistic 257  pardus Tumaren Ranch, Kenya -0,0001 36,8788 Tropical and Subtropical Grasslands, Savannas and Shrublands AfricarEAstcia Savannas Photograph 2008 Andrew Stein
Non-melanistic 258  pardus Voi, Coast Province, Kenya -3,3767 38,5138 Tropical and Subtropical Grasslands, Savannas and Shrublands ast AfricaBl Acacia Savannas Photograph 1911 National Museum of Natural Histdry US
Non-melanistic 259 delacouri Nam Et-Phou Louey, Laos 20,6599 103,2908 Tropical and Subtropical Moist Broadleaf Forests Nortménsiaotnopical moist forests Photograph 2009 Bruce Kekule
Non-melanistic 260 delacouri Plateau Bolovens, Laos 15,3908 106,3461 Tropical and Subtropical Moist Broadleaf Forests ARzayé moist forests Photograph 1932 American Museum of Natural History USA
Non-melanistic 261  pardus Monrovia, Liberia 6,3345 -10,6443 Tropical and Subtropical Moist Broadleaf Forests Guineari-dtessts Photograph no data American Museum of Natural History USA
Non-melanistic 262  pardus Lifupa Game Camp, Malawi -13,0872 33,1512 Tropical and Subtropical Grasslands, Savannas aaadShrubl Southern Miombo woodlands Photograph no data Smithsonian Institution
Non-melanistic 263  pardus Lifupa Game Camp, Malawi -13,1053 33,1605 Tropical and Subtropical Grasslands, Savannas aaadShrubl Southern Miombo woodlands Photograph no data Smithsonian Institution
Non-melanistic 264  pardus Mbobo, Malawi -13,0286 33,9612 Tropical and Subtropical Grasslands, Savannas and Shrublands @ezaZMiombo woodlands Photograph 1946 American Museum of Natural History USA
Non-melanistic 265 delacouri Endau-Rompin National Park, Malaysia 6,3561 101,3821 Tropical and Subtropical Moist Broadisas For Peninsular Malaysian rain forests Photograph 2003 Asian Leopard Project
Non-melanistic 266 delacouri Endau-Rompin National Park, Malaysia 6,0600 101,5340 Tropical and Subtropical Moist Broadisas For Peninsular Malaysian rain forests Photograph 2010 Bruce Kekule
Non-melanistic 267 delacouri Salween River, Myanmar 20,0657 98,4779 Tropical and Subtropical Moist Broadleaf Forests h-Kéaga/Tenasserim moist forests Photograph 1899 Bertha Ferrars
Non-melanistic 268  pardus Chiputo, Mocambique -14,8612 32,2915 Tropical and Subtropical Grasslands, Savannas and Shrublands Soutiewobtilands Photograph no data American Museum of Natural History USA
Non-melanistic 269  pardus Lake Malawi, Mocambique -12,5962 34,9996 Tropical and Subtropical Grasslands, Savannas and Shrublands Eastern Miombo woodlands Photograph no data National Museum of Natural History USA
Non-melanistic 270  pardus Niassa, Mocambique -12,1415 36,1377 Tropical and Subtropical Grasslands, Savannas and Shrublands tern Midtalso woodlands Photograph 2013 Niassa Lion Project
Non-melanistic 271  pardus Chasie, Karakuwisa, Namibia -19,1400 20,1400 Tropical and Subtropical Grasslands, SavanhasadiS Kalahari Acacia-Baikiaea woodlands Photograph 1952 National Museum fl IMégtory USA
Non-melanistic 272 pardus Chasie, Karakuwisa, Namibia -19,1400 20,1400 Tropical and Subtropical Grasslands, SavanhasadiS Kalahari Acacia-Baikiaea woodlands Photograph 1952 National Museum fl IHgtory USA
Non-melanistic 273  pardus Epukiro, Namibia -21,6196 20,0000 Deserts and Xeric Shrublands Kalahari xeric savanna Phot@fraph Andrew Stein
Non-melanistic 274  pardus Erindi Game Reserve, Namibia -21,4790 16,4574 Deserts and Xeric Shrublands Kalahaavamnna Photograph no data Andrew Stein
Non-melanistic 275  pardus Erindi Game Reserve, Namibia -21,6078 16,4067 Deserts and Xeric Shrublands Kalahaavamnna Photograph 2010 Andrew Stein
Non-melanistic 276  pardus Ettien Reserve, Namibia -20,7896 19,9967 Tropical and Subtropical Grasslands, Savannas artiShrubl Kalahari Acacia-Baikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 277  pardus Ku Game Ranch, Namibia -19,9140 16,1918 Tropical and Subtropical Grasslands, Savannas and Shrublands ngolan Mépane woodlands Photograph no data Ezekiel Fabiano Chimbioputo
Non-melanistic 278  pardus Naukluft Mountains Park, Namibia -24,1521 16,2544 Deserts and Xeric Shrublands Namibian saxadiaads Photograph 2013 Duke University
Non-melanistic 279  pardus Naukluft Mountains Park, Namibia -24,1954 16,1514 Deserts and Xeric Shrublands Namibian saxadiaads Photograph 2013 Duke University
Non-melanistic 280  pardus Okaputa, Namibia -20,0934 17,5168 Tropical and Subtropical Grasslands, Savannas and Shrublands ri AdealmhBaikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 281  pardus Okaputa, Namibia -20,0934 17,5168 Tropical and Subtropical Grasslands, Savannas and Shrublands ri AdeadmhBaikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 282  pardus Okaputa, Namibia -20,0934 17,5168 Tropical and Subtropical Grasslands, Savannas and Shrublands ri AdeadmhBaikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 283  pardus Okaputa, Namibia -20,0934 17,5168 Tropical and Subtropical Grasslands, Savannas and Shrublands ri AdtadzhBaikiaea woodlands Photograph no data Andrew Stein
Non-melanistic 284  pardus Otjinene, Namibia -20,8011 20,1926 Tropical and Subtropical Grasslands, Savannas and Shrublands ahari A€atia-Baikiaea woodlands Photograph 2012 Andrew Stein
Non-melanistic 285 pardus Otjiwarongo, Namibia -20,5101 16,7498 Deserts and Xeric Shrublands Kalahari xeric savanna hotograéph 2009 Ezekiel Fabiano Chimbioputo
Non-melanistic 286  pardus Otjiwarongo, Namibia -20,4627 17,1710 Deserts and Xeric Shrublands Kalahari xeric savanna hotograéph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 287  pardus Otjiwarongo, Namibia -20,4630 17,1714 Deserts and Xeric Shrublands Kalahari xeric savanna hotograéph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 288  pardus Otjiwarongo, Namibia -20,4364 17,1139 Deserts and Xeric Shrublands Kalahari xeric savanna hotograéph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 289  pardus Otjiwarongo, Namibia -20,3995 17,0962 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 290  pardus Otjiwarongo, Namibia -20,4582 17,0907 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 291  pardus Otjiwarongo, Namibia -20,3890 17,0827 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 292  pardus Otjiwarongo, Namibia -20,4587 17,1401 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 293  pardus Otjiwarongo, Namibia -20,4674 16,9741 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2010 Ezekiel Fabiano Chimbioputo
Non-melanistic 294  pardus Otjiwarongo, Namibia -20,4788 17,1425 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2011 Ezekiel Fabiano Chimbioputo
Non-melanistic 295  pardus Otjiwarongo, Namibia -20,4331 17,0815 Deserts and Xeric Shrublands Kalahari xeric savanna hotogréph 2011 Ezekiel Fabiano Chimbioputo
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Non-melanistic 296  pardus Reitfonten, Namibia -20,8792 20,8462 Tropical and Subtropical Grasslands, Savannas and Shrublands lahari Akacia-Baikiaea woodlands Photograph 2011 Smithsonian Institution
Non-melanistic 297  pardus Reitfonten, Namibia -21,4373 20,6209 Tropical and Subtropical Grasslands, Savannas and Shrublands lahari Akacia-Baikiaea woodlands Photograph 2011 Smithsonian Institution
Non-melanistic 298  pardus Tsumkwe, Namibia -19,7844 20,5430 Tropical and Subtropical Grasslands, Savannas and Shrublands hari AKatda-Baikiaea woodlands Photograph 2011 Smithsonian Institution
Non-melanistic 299  pardus Waterberg, Namibia -20,4613 17,2081 Deserts and Xeric Shrublands Kalahari xeric savanna hotograph no data Andrew Stein
Non-melanistic 300  pardus Waterberg, Namibia -20,4613 17,2081 Deserts and Xeric Shrublands Kalahari xeric savanna hotograph no data Andrew Stein
Non-melanistic 301  pardus Waterberg, Namibia -20,4613 17,2081 Deserts and Xeric Shrublands Kalahari xeric savanna hotograph no data Andrew Stein
Non-melanistic 302  pardus Waterberg, Namibia -20,4613 17,2081 Deserts and Xeric Shrublands Kalahari xeric savanna hotograph no data Andrew Stein
Non-melanistic 303  pardus Waterberg, Namibia -20,4613 17,2081 Deserts and Xeric Shrublands Kalahari xeric savanna hotograph no data Andrew Stein
Non-melanistic 304  fucsia Bardia National Park, Nepal 28,7941 81,1997 Tropical and Subtropical Moist Broadleaf Forests Himalayan subtropical broadleaf forests Photograph no data Smithsonian Institution
Non-melanistic 305 fucsia Chitwan National Park, Nepal 27,4529 84,4404 Tropical and Subtropical Moist Broadleaf Forests Himalayan subtropical broadleaf forests Photograph no data Michigan State Itnivers
Non-melanistic 306  fucsia Chitwan National Park, Nepal 27,4979 84,0197 Tropical and Subtropical Moist Broadleaf Forests Himalayan subtropical broadleaf forests Photograph 2010 Michigan State Ugiversit
Non-melanistic 307  fusca Ghansa, Nepal 28,7834 83,7560 Temperate Broadleaf and Mixed Forests Western Himalayeaficoesis Photograph no data Ghimirey 2006
Non-melanistic 308  pardus Donga, Nigeria 7,6133 10,0462 Tropical and Subtropical Grasslands, Savannas and Shrublands Gasheandona mosaic Photograph no data National Geographic Society
Non-melanistic 309  pardus Niger Delta, Nigeria 5,1980 6,3856 Tropical and Subtropical Moist Broadleaf Forests iger Délta swamp forests Photograph no data Ikemeh 2007
Non-melanistic 310  pardus Otuan, Nigeria 4,8771 6,0880 Tropical and Subtropical Moist Broadleaf Forests Nigestvamp forests Photograph 1961 National Museum of Natural History USA
Non-melanistic 311 ninr Dofar Mountains, Oman 17,2705 53,6453 Deserts and Xeric Shrublands Red Sea Nubo-Sindian tsepicaideemi-desert Photograph no data British Exploring Society
Non-melanistic 312 ninmr Jabal Samhan Nature Reserve, Oman 17,2712 54,8702 Deserts and Xeric Shrublands AtdhradsMigodlands and shrublands Photograph no data Jane Budd
Non-melanistic 313 ninr Jabal Samhan Nature Reserve, Oman 17,2246 55,1100 Deserts and Xeric Shrublands AtdhradsMigodlands and shrublands Photograph no data Spalton et al 2006
Non-melanistic 314 ninmr Samhan Nature Reserve, Oman 17,0013 54,8161 Deserts and Xeric Shrublands Arabian Higbldladsisvand shrublands Photograph no data Jane Budd
Non-melanistic 315 ninmr Samhan Nature Reserve, Oman 17,0792 54,8472 Deserts and Xeric Shrublands Arabian Higbldladsisvand shrublands Photograph no data Jane Budd
Non-melanistic 316  fusca Machiara National Park, Pakistan 35,6015 74,2158 Temperate Coniferous Forest Wiestdadth temperate forests Photograph 2012 World Wild Fund
Non-melanistic 317  fusca Pir Lasora National Park, Pakistan 33,4133 74,0126 Tropical and Subtropical Coniferous Forest Himalayan subtropical pine forests Photograph no data World Wild Fund
Non-melanistic 318  fusca Pir Lasora National Park, Pakistan 33,3329 74,0563 Tropical and Subtropical Coniferous Forest Himalayan subtropical pine forests Photograph no data World Wild Fund
Non-melanistic 319 orientalis Ayandeki, Russia 43,4387 131,3109 Temperate Broadleaf and Mixed Forests Manchurian mixed forests Photograph no data World Wild Fund
Non-melanistic 320 orientalis Kedrovaya Pad Reserve, Russia 43,8189 131,5116 Temperate Broadleaf and Mixed Forests Manigbdrfarests Photograph no data Yury Shibnev
Non-melanistic 321 orientalis Kedrovaya Pad Reserve, Russia 43,5906 131,5544 Temperate Broadleaf and Mixed Forests Mangbdrfarests Photograph no data Yury Shibnev
Non-melanistic 322 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,7012 131,7596 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 323 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,7012 131,7596 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 324 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,7012 131,7596 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 325 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,7012 131,7596 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 326 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,3135 131,2976 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 327 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,3135 131,2976 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 328 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,3135 131,2976 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldieique
Non-melanistic 329 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,3135 131,2976 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 330 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,3135 131,2976 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 331 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,0242 131,1564 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 332 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,0242 131,1564 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 333 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,0242 131,1564 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 334 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,0242 131,1564 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 335 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 43,0242 131,1564 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 336 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 337 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf anddvieetsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 338 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 339 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 340 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 341 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 342 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8721 131,1602 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 343 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8094 130,7478 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 344 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8094 130,7478 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 345 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8094 130,7478 Temperate Broadleaf andadviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/DaldieVlique
Non-melanistic 346 orientalis Primorskiy Krai, Nezhino Hunting Lease, Russia 42,8094 130,7478 Temperate Broadleaf anddviestsl F Manchurian mixed forests Photograph no data Ekaterina Nicolaeva/Daldielique
Non-melanistic 347 orientalis Southwest Primorye, Russia 43,5209 131,7363 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 348 orientalis Southwest Primorye, Russia 43,4308 131,5017 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 349 orientalis Southwest Primorye, Russia 43,4968 131,6842 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2003  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 350 orientalis Southwest Primorye, Russia 43,4772 131,6761 Temperate Broadleaf and Mixed Forests Manctediorests Photograph no data Wildlife Conservation Society - Alexander Reebin
Non-melanistic 351 orientalis Southwest Primorye, Russia 43,4405 131,4546 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 352 orientalis Southwest Primorye, Russia 43,3997 131,6481 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 353 orientalis Southwest Primorye, Russia 43,3997 131,6481 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 354 orientalis Southwest Primorye, Russia 43,3997 131,6481 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 355 orientalis Southwest Primorye, Russia 43,3997 131,6481 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
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Non-melanistic 356 orientalis Southwest Primorye, Russia 43,5018 131,5278 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 357 orientalis Southwest Primorye, Russia 43,4375 131,7086 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2001  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 358 orientalis Southwest Primorye, Russia 43,4375 131,7086 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 359 orientalis Southwest Primorye, Russia 43,4765 131,6034 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2004  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 360 orientalis Southwest Primorye, Russia 43,4765 131,6034 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 361 orientalis Southwest Primorye, Russia 43,5164  131,6544 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2005  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 362 orientalis Southwest Primorye, Russia 43,4693 131,5529 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2005  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 363 orientalis Southwest Primorye, Russia 43,4821 131,5401 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2005  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 364 orientalis Southwest Primorye, Russia 43,4511 131,5435 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 365 orientalis Southwest Primorye, Russia 43,4189 131,5842 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 366 orientalis Southwest Primorye, Russia 43,4096 131,4165 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 367 orientalis Southwest Primorye, Russia 43,4096 131,4165 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 368 orientalis Southwest Primorye, Russia 43,4096 131,4165 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 369 orientalis Southwest Primorye, Russia 43,3791 131,5503 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 370 orientalis Southwest Primorye, Russia 43,5060 131,6388 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 371 orientalis Southwest Primorye, Russia 43,5333 131,7144 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 372 orientalis Southwest Primorye, Russia 43,5333 131,7144 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2007  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 373 orientalis Southwest Primorye, Russia 43,5333 131,7144 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2008  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 374 orientalis Southwest Primorye, Russia 43,5333 131,7144 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2008  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 375 orientalis Southwest Primorye, Russia 43,3238 131,5431 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2008  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 376 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2009  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 377 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 378 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2010  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 379 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2010  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 380 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2010  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 381 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 382 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2010  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 383 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 384 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 385 orientalis Southwest Primorye, Russia 43,3506 131,4963 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 386 orientalis Southwest Primorye, Russia 43,4439 131,5999 Temperate Broadleaf and Mixed Forests Manctediorests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 387 orientalis Southwest Primorye, Russia 43,4439 131,5999 Temperate Broadleaf and Mixed Forests Manctediforests Photograph 2011  Wildlife Conservation Society - Alexander Reebin
Non-melanistic 388 orientalis Ussuri, Nicolsk, Russia 43,8230 132,0324 Tundra Suiphun-Khanka meadows and forest meadows Photograph  193@rican Museum of Natural History USA
Non-melanistic 389 orientalis Ussuri, Okransk, Russia 43,8283 131,8699 Tundra Suiphun-Khanka meadows and forest meadows Photograph  1930rican Méaseim of Natural History USA
Non-melanistic 390  pardus Kigali, Rwanda -1,9764 30,0001 Tropical and Subtropical Grasslands, Savannas and Shrublands ia B¥(&itoforest-savanna mosaic Photograph no data Smithsonian Institution
Non-melanistic 391  pardus Agulhas Plain Great Hermanus Area, South Africa -34,6572 19,7481 Mediterranean, Mdoesttands, and Scrub Lowland fynbos and renosterveld Photograph 2012 Landmark Foundation
Non-melanistic 392  pardus Agulhas Plain Great Hermanus Area, South Africa -34,6418 19,7119 Mediterranean, Mdoesttands, and Scrub Lowland fynbos and renosterveld Photograph 2012 Landmark Foundation
Non-melanistic 393  pardus Cederberg Mountains, Western Cape, South Africa -32,2916 19,4120 Deserts and Xeric Shrublands amib-Kalxbo-Kaokoveld Deserts and Shrublands Photograph 2010 Guy Balme
Non-melanistic 394  pardus Cederberg Mountains, Western Cape, South Africa -32,3383 19,1853 Mediterranean Forests)d&/caxttaScrub Montane fynbos and renosterveld Photograph no data Guy Balme
Non-melanistic 395 pardus Franschhoek La Motte Hiking Trail, South Africa -33,9428 19,1925 Mediterranean Forests, idsodiad Scrub Montane fynbos and renosterveld Photograph 2011 Cape Leopard Trust
Non-melanistic 396 pardus Franschhoek La Motte Hiking Trail, South Africa -33,9687 19,2022 Mediterranean Forests, idsodiad Scrub Montane fynbos and renosterveld Photograph 2011 Cape Leopard Trust
Non-melanistic 397  pardus Hoedspruit Game Reserve, South Africa -24,1221 31,1049 Tropical and Subtropical GrasslamigsSand Shrublands Zambezian and Mopane woodlands Photograph no data Guy Balme
Non-melanistic 398  pardus Karatara, South Africa -33,9502 22,3380 Mediterranean Forests, Woodlands, and Scrub Fynbos phho@tad Braczkowski & Watson 2013
Non-melanistic 399  pardus Karatara, South Africa -33,8570 22,2120 Mediterranean Forests, Woodlands, and Scrub Fynbos phho@tad Braczkowski & Watson 2013
Non-melanistic 400 pardus Karongwe Reserve, South Africa -24,5092 30,5079 Montane Grasslands and Shrublands DrakensheegWimndlands and Grasslands Photograph no data Andrew Stein
Non-melanistic 401  pardus Kruger National Park, South Africa -24,5210 31,2337 Tropical and Subtropical Grasslands, SavehShrublands Zambezian and Mopane woodlands Photograph 2013 Eduardo Eizirik
Non-melanistic 402  pardus Kruger National Park, South Africa -23,6331 30,6962 Tropical and Subtropical Grasslands, SavahShrublands Zambezian and Mopane woodlands Photograph 2012 Daniel Rocha
Non-melanistic 403  pardus Kruger National Park, South Africa -22,8847 31,3549 Tropical and Subtropical Grasslands, SavehShrublands Zambezian and Mopane woodlands Photograph no data Guy Balme
Non-melanistic 404  pardus Kudu Game Ranch, South Africa -24,7933 30,5083 Montane Grasslands and Shrublands Drakensberg Montanés\iinddbrasslands Photograph no data Conservation International
Non-melanistic 405 pardus KwaZulu-Natal, South Africa -28,4606 30,6808 Montane Grasslands and Shrublands Drakensbeng Mtadlands and Grasslands Photograph no data Andrew Stein
Non-melanistic 406  pardus KwaZulu-Natal, South Africa -28,4766 30,7523 Montane Grasslands and Shrublands Drakensbeng Mtoddlands and Grasslands Photograph no data Andrew Stein
Non-melanistic 407  pardus Leap Vineyards, South Africa -33,9187 19,6263 Deserts and Xeric Shrublands Namib-Karoo-Ka@lesasts and Shrublands Photograph 2013 Cape Leopard Trust
Non-melanistic 408 pardus Leap Vineyards, South Africa -33,9525 19,6478 Deserts and Xeric Shrublands Namib-Karoo-Ka@lesasts and Shrublands Photograph 2010 Cape Leopard Trust
Non-melanistic 409  pardus Letaba, South Africa -23,6260 31,5994 Tropical and Subtropical Grasslands, Savannas and Shrublands mbeziarzand Mopane woodlands Photograph 2010 Michelle Altenkirk
Non-melanistic 410  pardus Limpopo, South Africa -22,5536 30,9343 Tropical and Subtropical Grasslands, Savannas and Shrublands n ASocaHsushveld Photograph 2004 Conservation International
Non-melanistic 411  pardus Limpopo Waterberg Area, South Africa -22,1575 29,6163 Tropical and Subtropical GrasslandeaSaral Shrublands Zambezian and Mopane woodlands Photograph no data Andrew Stein
Non-melanistic 412  pardus Loskop Dam Protected Area, South Africa -25,4369 29,2630 Tropical and Subtropical Grasslamisa$and Shrublands Southern Africa bushveld Photograph 2004 Guy Balme
Non-melanistic 413  pardus Lydenburg, South Africa -24,8234 30,8106 Montane Grasslands and Shrublands Drakensberg Montane Woodleassearits G~ Photograph no data Guy Balme
Non-melanistic 414  pardus Lydenburg, South Africa -24,6917 30,7609 Montane Grasslands and Shrublands Drakensberg Montane Woodleasseanits G ~ Photograph 2011 Guy Balme
Non-melanistic 415  pardus Lydenburg, South Africa -24,8012 30,7291 Montane Grasslands and Shrublands Drakensberg Montane Woodleasseanits G~ Photograph 2010 Andrew Stein
Non-melanistic 416  pardus Lydenburg, South Africa -24,8079 30,6673 Montane Grasslands and Shrublands Drakensberg Montane Wooc G Photograph 2010 Andrew Stein
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Non-melanistic 417  pardus Lydenburg, South Africa -24,6807 30,8312 Montane Grasslands and Shrublands Drakensberg Montane Woodleassearits G~ Photograph 2011 Andrew Stein
Non-melanistic 418 pardus Lydenburg Leopard Camp, South Africa -24,9668 30,3398 Montane Grasslands and Shrublands Drakenshe¢Wonlands and Grasslands Photograph 2011 Daniel Rocha
Non-melanistic 419  pardus Lydenburg Leopard Camp, South Africa -25,0000 30,7428 Montane Grasslands and Shrublands Drakenshe¢Woalands and Grasslands Photograph no data Andrew Stein
Non-melanistic 420  pardus Mkhuze Game Reserve, South Africa -27,8100 32,0030 Montane Grasslands and Shrublands Drakensireed/Mbodlands and Grasslands Photograph no data Guy Balme
Non-melanistic 421  pardus Mkhuze Game Reserve, South Africa -27,7886 31,8152 Montane Grasslands and Shrublands Drakensireed/Nbodlands and Grasslands Photograph 2008 Smithsonian Institution
Non-melanistic 422  pardus Mpumalanga, South Africa -25,7211 31,6606 Tropical and Subtropical Grasslands, Savannas and Shrublands Zambezian and Mopane woodlands Photograph 2011 Michelle Altenkirk
Non-melanistic 423  pardus Munyawana Leopard Project, South Africa -27,7829 32,0600 Montane Grasslands and Shrublands DyaMensinee Woodlands and Grasslands Photograph no data Guy Balme
Non-melanistic 424  pardus Phinda Private Game Reserve, South Africa -27,8846 31,9637 Montane Grasslands and Shrublands kensbebgaMontane Woodlands and Grasslands Photograph no data Panthera
Non-melanistic 425 pardus Riversdale, Western Cape, South Africa -34,2139 21,1682 Mediterranean Forests, Woodlandspand Sc Fynbos Photograph 2011 Landmark Foundation
Non-melanistic 426  pardus Skukuza Road, South Africa -24,9919 31,6263 Tropical and Subtropical Grasslands, Savannas and Shrublands mbezian Znd Mopane woodlands Photograph no data Guy Balme
Non-melanistic 427  pardus Somkhanda Game Reserve, South Africa -27,7108 31,9462 Montane Grasslands and Shrublands Drisloetaber@/oodlands and Grasslands Photograph no data Panthera
Non-melanistic 428 pardus Somkhanda Game Reserve, South Africa -27,7063 31,9791 Montane Grasslands and Shrublands Drisloetaber@/oodlands and Grasslands Photograph no data Panthera
Non-melanistic 429  pardus Somkhanda Game Reserve, South Africa -27,7361 31,9650 Montane Grasslands and Shrublands Drisloetaber@/oodlands and Grasslands Photograph no data Panthera
Non-melanistic 430  pardus Somkhanda Game Reserve, South Africa -27,8122 31,9274 Montane Grasslands and Shrublands Drisloetaber@/oodlands and Grasslands Photograph no data Panthera
Non-melanistic 431  pardus Steenkampsberg Mountains, Lydenburg, South Africa -25,2164 30,5472 Montane Grasslands and Shrublands kensbeBy&Montane Woodlands and Grasslands Photograph 2010 Panthera
Non-melanistic 432  pardus Swartberg Area, South Africa -30,1610 29,2539 Montane Grasslands and Shrublands Drakenslzerg Wontllands and Grasslands Photograph no data Wildlife Conservation Society
Non-melanistic 433  pardus Thaba Tholo Wilderness Reserve, South Africa -24,9169 30,4675 Montane Grasslands and Shrublands kensbdbgaMontane Woodlands and Grasslands Photograph no data TTWR
Non-melanistic 434  pardus Thaba Tholo Wilderness Reserve, South Africa -24,8565 30,5184 Montane Grasslands and Shrublands kensbdbgaMontane Woodlands and Grasslands Photograph 2012 TTWR
Non-melanistic 435 pardus Thaba Tholo Wilderness Reserve, South Africa -24,8855 30,5195 Montane Grasslands and Shrublands kensbdbgaMontane Woodlands and Grasslands Photograph 2012 TTWR
Non-melanistic 436  pardus Thaba Tholo Wilderness Reserve, South Africa -24,8700 30,4386 Montane Grasslands and Shrublands kensbdbgaMontane Woodlands and Grasslands Photograph no data TTWR
Non-melanistic 437  pardus Thaba Tholo Wilderness Reserve, South Africa -24,6122 30,4586 Montane Grasslands and Shrublands kensbdbgaMontane Woodlands and Grasslands Photograph 2011 TTWR
Non-melanistic 438  pardus Thaba Tholo Wilderness Reserve, South Africa -24,6237 30,3404 Tropical and Subtropicah@saSslaannas and Shrublands Southern Africa bushveld Photograph 2012 TTWR
Non-melanistic 439  pardus Thaba Game Reserve, South Africa -28,4257 30,6239 Montane Grasslands and Shrublands Drakentsbexr¢Woodlands and Grasslands Photograph no data Panthera
Non-melanistic 440  pardus Wemmershoek, South Africa -33,7523 19,2081 Mediterranean Forests, Woodlands, and Scrub Fynbos pfPhad2odra Cape Leopard Trust
Non-melanistic 441  pardus Wemmershoek, South Africa -33,7523 19,2081 Mediterranean Forests, Woodlands, and Scrub Fynbos pfPhad2odi Cape Leopard Trust
Non-melanistic 442  pardus Wemmershoek, South Africa -33,7537 19,2903 Mediterranean Forests, Woodlands, and Scrub Fynbos pfPhad2odra Cape Leopard Trust
Non-melanistic 443  pardus Wemmershoek, South Africa -33,7895 19,2485 Mediterranean Forests, Woodlands, and Scrub Fynbos pfPha2odra Cape Leopard Trust
Non-melanistic 444  pardus Wemmershoek Mountains, South Africa -33,7281 19,3583 Mediterranean Forests, Woodlands, and Scrub Fynbos Photograph 2010 Cape Leopard Trust
Non-melanistic 445  kotiya Agrapatana, Sri Lanka 6,8015 80,6216 Tropical and Subtropical Moist Broadleaf Forests ankam moist forest Photograph no data Andrew Kittle
Non-melanistic 446  kotiya Colombo, Western Province, Sri Lanka 6,9373 79,8917 Tropical and Subtropical Moist Broadle&f Fores Sri Lankan moist forest Photograph 1908 National Museum of Natural History USA
Non-melanistic 447  kotiya Vavuniya Forest, Sri Lanka 8,8836 80,3568 Tropical and Subtropical Dry Broadleaf Forests nk@rdrg-zone dry evergreen forests Photograph 2004 Watson & Kittle 2004
Non-melanistic 448  kotiya Dunumadalawa Forest, Sri Lanka 7,2034 80,6151 Tropical and Subtropical Moist Broadleaf Forest Sri Lankan moist forest Photograph no data Andrew Kittle
Non-melanistic 449  kotiya Hantane, Kandy District, Sri Lanka 7,2709 80,6422 Tropical and Subtropical Moist BroadlestEFore Sri Lankan moist forest Photograph no data Andrew Kittle
Non-melanistic 450  kotiya Hantane, Kandy District, Sri Lanka 7,2553 80,6325 Tropical and Subtropical Moist BroadlestEFore Sri Lankan moist forest Photograph no data Andrew Kittle
Non-melanistic 451  kotiya Kantalai, Sri Lanka 8,3076 80,8441 Tropical and Subtropical Dry Broadleaf Forests Sri Lyr#andrdry evergreen forests Photograph no data Watson & Kittle 2004
Non-melanistic 452  kotiya Nuwara Eliya, Sri Lanka 7,0260 80,7864 Tropical and Subtropical Moist Broadleaf Forests Lanigxh moist forest Photograph 2013 Smithsonian Institution
Non-melanistic 453  kotiya Wasgamuwa National Park, Sri Lanka 7,6389 80,9393 Tropical and Subtropical Dry Broadlstf Fore Sri Lanka dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 454  kotiya Yala National Park, Sri Lanka 6,4632 81,3839 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 455  kotiya Yala National Park, Sri Lanka 6,4632 81,3839 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 456  kotiya Yala National Park, Sri Lanka 6,4644 81,3266 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 457  kotiya Yala National Park, Sri Lanka 6,5198 81,4115 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 458  kotiya Yala National Park, Sri Lanka 6,5303 81,4220 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 459  kotiya Yala National Park, Sri Lanka 6,5079 81,4753 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 460  kotiya Yala National Park, Sri Lanka 6,4714 81,4582 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 461  kotiya Yala National Park, Sri Lanka 6,4813 81,5338 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 462  kotiya Yala National Park, Sri Lanka 6,4686 81,5292 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 463  kotiya Yala National Park, Sri Lanka 6,4785 81,5206 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 464  kotiya Yala National Park, Sri Lanka 6,4112 81,4706 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 465  kotiya Yala National Park, Sri Lanka 6,4077 81,4818 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 466  kotiya Yala National Park, Sri Lanka 6,4231 81,4825 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 467  kotiya Yala National Park, Sri Lanka 6,4239 81,4812 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 468  kotiya Yala National Park, Sri Lanka 6,4364 81,5556 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 469  kotiya Yala National Park, Sri Lanka 6,4077 81,5530 Tropical and Subtropical Dry Broadleaf Forests ri Lank& dry-zone dry evergreen forests Photograph no data Andrew Kittle
Non-melanistic 470  pardus El Dueim, Ash Shamaliyah, Sudan 14,0298 32,2618 Tropical and Subtropical Grasslands, Savannas andsShrubl Sahelian Acacia savanna Photograph 1910 National Museum of Natural History USA
Non-melanistic 471  pardus Nimule National Park, Sudan 3,6133 32,1361 Tropical and Subtropical Grasslands, Savannas amd$Shrubla East Sudanian savanna Photograph 1962 American Museum of Natural History USA
Non-melanistic 472  pardus Serengeti Plains, Tanzania -2,1623 34,4294 Tropical and Subtropical Grasslands, SavartimasbandS East African Acacia Savannas Photograph no data American Museum of Hilstona USA
Non-melanistic 473  pardus Tanganyika, Rungwe, Tanzania -5,4804 29,9287 Tropical and Subtropical Grasslands, Savannas amdsShrubla  Central Zambezian Miombo woodlands Photograph 1929 American Museum of Naturg! bi&Aor
Non-melanistic 474  pardus Tanganyika, Rungwe, Tanzania -5,7615 30,3734 Tropical and Subtropical Grasslands, Savannas amdsShrubla  Central Zambezian Miombo woodlands Photograph 1929 American Museum of Naturg! bigAor
Non-melanistic 475  pardus Tanganyika, Rungwe, Tanzania -6,1077 30,4335 Tropical and Subtropical Grasslands, Savannas amdsShrubla ~ Central Zambezian Miombo woodlands Photograph 1929 American Museum of Naturg! bi&Aor
Non-melanistic 476  pardus Serengeti National Park, Tanzania -2,5763 34,3123 Tropical and Subtropical GrasslandsgsSand Shrublands East African Acacia Savannas Photograph no data Andrew Stein
Non-melanistic 477 pardus Serengeti National Park, Tanzania -2,4335 34,5247 Tropical and Subtropical Grasslanisg d Shrublands East African Acacia Savannas Photograph no data Andrew Stein
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Non-melanistic 478  pardus Udzungwa Benjamin Drummond Mountains, Tanzania -7,7762 36,6822 Tropical and Subtropical MoistdiBadists Eastern Arc Montane Forests Photograph 2011 Wildlife Conservaiiety Soc
Non-melanistic 479  pardus Zanzibar, Tanzania -6,0133 39,2655 Tropical and Subtropical Moist Broadleaf Forests MNBethebar-Inhambane coastal forest mosaic ~ Photograph no data Zanzibar Museum
Non-melanistic 480  pardus Zanzibar, Tanzania -5,9007 39,3223 Tropical and Subtropical Moist Broadleaf Forests MNBethebar-Inhambane coastal forest mosaic ~ Photograph no data Zanzibar Museum
Non-melanistic 481  pardus Zanzibar, Tanzania -5,9603 39,3396 Tropical and Subtropical Moist Broadleaf Forests MNBethebar-Inhambane coastal forest mosaic ~ Photograph no data Zanzibar Museum
Non-melanistic 482 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,8022 99,7023 Tropical and Subtropical Dry Bfdeaatiests Indochina dry forests Photograph 2009 Kae Kawanishi
Non-melanistic 483 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,4968 99,6261 Tropical and Subtropical Dry Bfdeaatiests Indochina dry forests Photograph 2009 Kae Kawanishi
Non-melanistic 484 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,2545 98,7483 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2012 Biude Ke
Non-melanistic 485 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 14,7850 99,2517 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2012 Biude Ke
Non-melanistic 486 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 14,7850 99,2517 Tropical and Subtropical MoidteBfdeorests Kayah-Karen/Tenasserim moist forests Photograph no data KBkute
Non-melanistic 487 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,5370 99,1422 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 Biude Ke
Non-melanistic 488 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 16,0221 98,6581 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 Biude Ke
Non-melanistic 489 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,5751 99,1429 Tropical and Subtropical Moidtefdeorests Kayah-Karen/Tenasserim moist forests Photograph 2012 aNdlilservation Society
Non-melanistic 490 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 15,0925 98,9792 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2012 aNdlilservation Society
Non-melanistic 491 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 14,7990 98,9247 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2012 aNdlilservation Society
Non-melanistic 492 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 14,8046 98,5320 Tropical and Subtropical MoidteBifdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 aNdlilservation Society
Non-melanistic 493 delacouri Huai Kha Khaeng Wildlife Sanctuary, Thailand 14,3872 99,2542 Tropical and Subtropical MoidteBfdeorests Kayah-Karen/Tenasserim moist forests Photograph 2013 aNdlilservation Society
Non-melanistic 494 delacouri Kaeng Krachan National Park, Thailand 12,8847 99,6302 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph no data Bruce Kekule
Non-melanistic 495 delacouri Kaeng Krachan National Park, Thailand 12,0023 99,6938 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph no data Bruce Kekule
Non-melanistic 496 delacouri Kaeng Krachan National Park, Thailand 12,9500 99,2334 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph no data Bruce Kekule
Non-melanistic 497 delacouri Kaeng Krachan National Park, Thailand 12,9500 99,2334 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph 2009 Bruce Kekule
Non-melanistic 498 delacouri Kaeng Krachan National Park, Thailand 13,0527 99,1907 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph 2009 Bruce Kekule
Non-melanistic 499 delacouri Kaeng Krachan National Park, Thailand 12,9500 99,2334 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph no data Bruce Kekule
Non-melanistic 500 delacouri Kaeng Krachan National Park, Thailand 13,3983 99,5686 Tropical and Subtropical Moist Bré&adests Kayah-Karen/Tenasserim moist forests Photograph 2012 Bruce Kekule
Non-melanistic 501 delacouri Kanchanaburi, Thailand 14,0507 99,5436 Tropical and Subtropical Moist Broadleaf Forests KagaliFEnasserim moist forests Photograph no data Allwen Jesudasan
Non-melanistic 502 delacouri Malay Peninsula, Thailand 13,1955 99,2677 Tropical and Subtropical Moist Broadleaf Forests yah-Ké&aen/Tenasserim moist forests Photograph 2009 Kae Kawanishi
Non-melanistic 503 delacouri Malay Peninsula, Thailand 12,9322 99,3147 Tropical and Subtropical Moist Broadleaf Forests yah-Ké&aen/Tenasserim moist forests Photograph 2009 Kae Kawanishi
Non-melanistic 504 saxicolor Sukavigumu, Yusufeli County, Turkey 41,3611 42,1203 Temperate Broadleaf and Mixed Forests Caucasus esited for Photograph 1999 Igor Khorozian
Non-melanistic 505 pardus Masindi, Uganda 1,7148 31,6919 Tropical and Subtropical Grasslands, Savannas and Shrublands Basitdaeest-savanna mosaic Photograph 1920 National Museum of Natural History USA
Non-melanistic 506  pardus Murchison Falls National Park, Uganda 2,1606 31,5837 Tropical and Subtropical Grasslamisa$ana Shrublands Victoria Basin forest-savanna mosaic Photograph no data Smithstitoiton!
Non-melanistic 507  pardus Queen Elizabeth National Park, Uganda -0,2880 29,9489 Tropical and Subtropical GrasslandssSawh Shrublands Victoria Basin forest-savanna mosaic Photograph no data Smithstitoiton!
Non-melanistic 508 delacouri Plateau Du Kontum, Gia Lai-Kon Tum, Vietnam 13,9174 108,1171 Tropical and Subtropical Dry Bréanlkests Indochina dry forests Photograph 1963 National Museum of Natural History USA
Non-melanistic 509 ninmr Hawf Protected Area, Yemen 16,6663 44,4431 Deserts and Xeric Shrublands Arabian Higladidsds and shrublands Photograph no data David Stanton
Non-melanistic 510 ninmr Hawf Protected Area, Yemen 16,2698 43,2391 Deserts and Xeric Shrublands Arabian Higbladidsnds and shrublands Photograph 2011 David Stanton
Non-melanistic 511 ninmr Hawf Protected Area, Yemen 16,7597 44,1937 Deserts and Xeric Shrublands Arabian Higladidsds and shrublands Photograph 2011 David Stanton
Non-melanistic 512 ninmr Wada'i, Yemen 16,0167 43,8932 Deserts and Xeric Shrublands Arabian Highlands woodlands and shrublaRtistograph no data Jane Budd
Non-melanistic 513 ninmr Wada'i Boundaries, Yemen 15,8774 43,6560 Deserts and Xeric Shrublands Arabian Highlands waadlahdsblands Photograph 2002 Jane Budd
Non-melanistic 514  pardus Akenge, Congo -4,8484 21,9107 Tropical and Subtropical Grasslands, Savannas and Shrublands Southamf@esgsiavanna mosaic Photograph 1913 American Museum of Natural History USA
Non-melanistic 515  pardus Akenge, Congo -4,6869 21,9299 Tropical and Subtropical Grasslands, Savannas and Shrublands Southamf@esgsiavanna mosaic Photograph 1913 American Museum of Natural History USA
Non-melanistic 516  pardus Bafuka, Haut, Congo 3,7467 28,6836 Tropical and Subtropical Grasslands, Savannas and Shrublands blogtiiam fGrest-savanna mosaic Photograph 1911 American Museum of Natural History US
Non-melanistic 517  pardus Faradje, Haut, Congo 3,7022 29,7332 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 518  pardus Faradje, Haut, Congo 3,7022 29,7332 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Cblugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 519  pardus Faradje, Haut, Congo 3,9682 29,6295 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 520  pardus Faradje, Haut, Congo 3,8220 29,5090 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 521  pardus Faradje, Haut, Congo 3,8220 29,5090 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 522 pardus Faradje, Haut, Congo 3,8220 29,5090 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 523  pardus Faradje, Haut, Congo 3,8032 29,9086 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 524  pardus Faradje, Haut, Congo 3,7623 29,9336 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 525  pardus Faradje, Haut, Congo 3,6523 29,8528 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 526  pardus Faradje, Haut, Congo 3,6523 29,8528 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 527  pardus Faradje, Haut, Congo 3,8000 29,6956 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 528  pardus Faradje, Haut, Congo 3,6790 29,6251 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 529  pardus Faradje, Haut, Congo 3,6790 29,6251 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 530  pardus Faradje, Haut, Congo 3,6271 29,6647 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 531  pardus Faradje, Haut, Congo 3,6271 29,6647 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl b#or
Non-melanistic 532  pardus Faradje, Haut, Congo 3,6271 29,6647 Tropical and Subtropical Grasslands, Savannas and Shrublands rn Colugtiian forest-savanna mosaic Photograph 1911 American Museum of Naturgl btor
Non-melanistic 533  pardus Gamangui, Congo 3,6631 27,3678 Tropical and Subtropical Grasslands, Savannas and Shrublands Nontiamf@estysavanna mosaic Photograph 1913 American Museum of Natural History USA
Non-melanistic 534  pardus Madge, Congo 3,5396 27,0286 Tropical and Subtropical Grasslands, Savannas and Shrublands Northenm foegjedavanna mosaic Photograph 1914 American Museum of Natural History USA
Non-melanistic 535 pardus Niapu, Congo 2,4361 26,4438 Tropical and Subtropical Moist Broadleaf Forests Northeastern &ingodsst forests Photograph 1913 American Museum of Natural History USA
Non-melanistic 536  pardus Niapu, Congo 2,3027 26,4826 Tropical and Subtropical Moist Broadleaf Forests Northeastern &ingodist forests Photograph 1913 American Museum of Natural History USA
Non-melanistic 537  pardus Niapu, Congo 2,3001 26,2433 Tropical and Subtropical Moist Broadleaf Forests Northeastern &ingodist forests Photograph 1913 American Museum of Natural History USA
Non-melanistic 538  pardus Niapu, Congo 2,4914 26,3490 Tropical and Subtropical Moist Broadleaf Forests Northeastern &ingodist forests Photograph 1913 American Museum of Natural History USA
Non-melanistic 539  pardus Poko, Garamba, Congo 3,1303 26,9121 Tropical and Subtropical Grasslands, Savannas and Shrublands dNgulerfdCest-savanna mosaic Photograph 1913 American Museum of Natural History US
Non-melanistic 540  pardus Vankerckhovenville, Haut, Congo 3,0746 30,3358 Tropical and Subtropical Grasslands, Savannas and ShrublandSorthern Congolian forest-savanna mosaic Photograph 1911 American Museum of Nastors| BBA
Non-melanistic 541  pardus Chobe National Park, Zambia -17,6599 25,2459 Tropical and Subtropical Grasslands, Savannas andsShrubla Southern Miombo woodlands Photograph no data Andrew Stein
Non-melanistic 542  pardus Luangwa, Zambia -15,6191 30,2616 Tropical and Subtropical Grasslands, Savannas and Shrublands ian pane woodlands Photograph no data Andrew Stein
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Non-melanistic 543
Non-melanistic 544
Non-melanistic 545
Non-melanistic 546
Non-melanistic 547
Non-melanistic 548
Non-melanistic 549
Non-melanistic 550
Non-melanistic 551
Non-melanistic 552

Tropical and Subtropical Grasslands, Savannas and Shrublands
Tropical and Subtropical Grasslands, Savannas and Shrublands
Tropical and Subtropical Grasslands, Savannas and Shrublands
Tropical and Subtropical Grasslands, $anh8hashlands
Tropical and Subtropical Grasslands, $anh8hashlands
Tropical and Subtropical Grasslands, Savannas and Shrublands
Tropical and Subtropical Grasslands, SavannablandsShr
Tropical and Subtropical Grasslandas3md Shrublands
Tropical and Subtropical Grasslandas3md Shrublands
Temperate Broadleaf and Mixed Forests

ianzamdbdapane woodlands
ianzamdbdapane woodlands
ianzamdbddapane woodlands
Zambezian and Mopane woodlands
Zambezian and Mopane woodlands
rn Mismitibevoodlands
Central Zambezian Miombo woodlands
Southern Africa bushveld
Southern Africa bushveld
Manchurian mixed forests

South Luangwa National Park, Zambia
South Luangwa National Park, Zambia
Mashonaland, Zimbabwe
Ruaha National Park, Tanzania
Welgevonden Game Reserve, South Africa
Welgevonden Game Reserve, South Africa

Sample Year Source
Photograph no data Andrew Stein
Photograph no data Andrew Stein
Photograph no data Andrew Stein
Photograph no data Bushcamp Project
Photograph no data Andrew Stein
Photograph 1892 National Museum of Natural History USA
Photograph 2012 WildCru
Photograph 2011 Panthera
Photograph 2011 Panthera

hotograph 2010 World Wild Fund




