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EPIGRAFE

“A variagdo € essencial para o processo evolutivo.”
(Mark Ridley)
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REsumMO

Os roedores arboricolas do gén@ecomyspossuem distribuicdo reconhecida para areas de
floresta tropical e subtropical da América Cenatlo Sul, e compreendem 17 espécies
atualmente reconhecidas, além de duas descritas, nd@ nomeadas, reconhecidas em
estudos prévios. Destas, apenas seis tém ocorrésperada para a Amazonia oriental
brasileira. A delimitacdo das espécies com baseazpem caracteres morfologicos €
complicada, de forma que diversos taxons nomidaisrpm associados ao género e diversos
arranjos taxonémicos foram propostos. Na Unicas&vtaxonémica para o0 género, realizada
ha 50 anos, foram reconhecidas apenas duas espEidpicas. Desde entdo, varios
trabalhos envolvendo andlises morfoldgicas, motégesl e cariotipicas tém demonstrado que
h&a uma maior diversidade de espécies@asomysresultando em descricdes de espécies
novas e revalidagbes de espécies anteriormentenisizadas. Este trabalho buscou
caracterizar a variacdo morfologica e a diversidadiecular das espécies com ocorréncia na
Amazonia oriental brasileira. Para isto, empregaaragises filogenéticas com base no gene
mitocondrial citocromds a fim de definir clados que representassem espquaga as quais
descrevemos a morfologia externa e craniana. Cawuwltado, reconhecemos 11 espécies
com ocorréncia para o leste da Amazonia brasiléiag, quais cinco sdo esperadas para a
regido Oecomys auyantepuD. bicolor, O. paricolg O. rexe O. rutilug), duas séo registradas
pela primeira vez para o bioma Amazon@e¢omys catherinae O. cleber) e quatro
espécies sdo novas ou ndo reconhecidas como valigdmente, aqui denominadascomys

sp. A, Oecomyssp. B,Oecomyssp. C eOecomyssp. D. Além disso, corroboramos estudos
moleculares prévios em qu@@ecomys bicoloé um complexo de espécies, com base na alta
taxa de divergéncia nucleotidica apresentada (7),5Olservamos dimorfismo sexual e
variacao ontogenética na morfometria craniana géogsOecomys paricolge para efeito de
comparacao extrapolamos estas variacfes para assdespécies tratadas aqui. Sugerimos
também uma hipotese filogenética entre as espéoiegenero a partir de 653 pb do gene
citocromob, sendo esta a filogenia mais abrangente Pa@mygublicada até 0 momento,
devido ao elevado numero de espécies incluidadd416 espécies atualmente reconhecidas
e sete provaveis novas espécies) e a amplitudedmagdas amostras aqui utilizadas.



ABSTRACT

The arboreal rice rats, gen@&comysare distributed in tropical and subtropical arram
Central and South America, with 17 currently reépgd species and another two species
already described in earlier studies but still uned. Six of these species are expected to
occur in eastern Brazilian Amazon. Because defitinegspecies limits insid®@ecomysased
only on morphological characters is a complicagsk t many nominal taxa have already been
associated to the genus, and different taxonomiangements have been proposed by
specialists. Despite of this taxonomic instabilityere is only one taxonomic review for the
genus carried out 50 years ago, in which only twbytgpical species were recognized.
However, several recent studies based on morplwallpginolecular and karyotypical data
have been showing that the species diversity inSddeomysis largely underestimated,
resulting in recent descriptions of new taxa orafielation of previously synonymized
species. This work aimed to assess the speciessiiwvénside this genus in the eastern
Brazilian Amazon by investigating the molecular amdrphological variation in regional
specimens. We employed phylogenetic analysis basedytochromds in order to define
clades that may represent species, and describezktrnal and cranial morphology of these
recognized species. As a result, we recognizedpétiss in the eastern Amazonian forest in
Brazil, of which five are already expected to ocaurthis area Qecomys auyantepuD.
bicolor, O. paricola O. rex andO. rutilug), two are recorded for the first time in the biome
Amazonia Qecomys catherinaendO. cleber), and the four are either new or not currently
recognized species (i.e. synonyms), herein refeae®ecomyssp. A, Oecomyssp. B,
Oecomyssp. C, andDecomyssp. D. Moreover, we suggest tl@¢comys bicolors a species
complex, based in the high nucleotide divergencdomed (7.5 %), corroborating previous
molecular studies. We observed sexual dimorphiseh @mogenetic variation on cranial
morphometry in the speci€ecomys paricolaand for comparison purposes we treated all
other species herein studied as exhibiting thid ki dimorphism. We also suggest a
phylogenetic hypothesis among the species of thisig based on 653 bp of cytochrome-
This is the most comprehensive phylogeny @acomyspublished to date, due to the great
number of species included in the analysis (11hef 16 currently recognized species plus
seven probably new species), and the wide-rangeogmphic area included in our sample.



INTRODUCAO GERAL

A superfamilia Muroidea Miller e Gidley, 1918 é u&xon monofilético de roedores
composto por seis familias: Calomyscidae, CricetidaMuridae, Nesomyidae,
Platacanthomyidae e Spalacidae (MUSSER e CARLET@0Q5). Esta superfamilia é
caracterizada por auséncia de pré-molares, tamdaebiescente dos molares (o primeiro
molar maior que o segundo e este maior que o tejc@resenca de foramen infra-orbital
amplo, frontais comumente estreitos, bulas pousermlvidas e jugais curtos (MOOJEN,
1952; CARLETON e MUSSER, 1984). Sua monofilia étdorente apoiada por estudos
paleontologicos, morfolégicos e moleculares (CARCEI e MUSSER, 1984; MUSSER e
CARLETON, 2005).

A familia Cricetidae reine os roedores que possurenarranjo bisserial das cuspides
molares, com retencdo de uma conexao longitudimatd/murideo) entre elas e a formacéao
de um anterocone/anteroconideo nos primeiros nso(&igura 1; MUSSER e CARLETON,
2005). Os cricetideos estdo distribuidos em selsfasiilias: Arvicolinae, Cricetinae,
Lophiomyinae, Neotominae, Sigmodontinae e Tylomgina subfamilia Sigmodontinae, que
contém a grande maioria das espécies de roeddramsticanos, tem distribuicdo geografica
restrita as Américas e abriga atualmente 386 expé&cn 81 géneros e nove tribos, a saber:
Abrotrichini,  Akodontini, Ichthyomyini, Oryzomyini, Phyllotini, Reithrodontini,
Sigmodontini, Thomasomyini e Wiedomyini (REIG, 198984; SMITH e PATTON, 1999;
MUSSER e CARLETON, 2005; WEKSLE®& al, 2006; D’ELIA et al, 2007).

anterocone

Figura 1 — Série molar superior (esquerda) e inferior {@iyede Oecomys auyantep(iEPA2444),
ressaltando a presenca de anterocone/anterocambdeprimeiros molares e a conexao longitudinal
(muro/murideo) entras as cuspides molares. FotoafaFlores, 2010.



O género Oecomyse outros 27 géneros estdo agrupados na tribo @D
(WEKSLER et al, 2006). De acordo com Musser e Carleton (200%¢, @&nero conta com
quinze espécies atualmente reconhecidas como saldgomys auyantepidiate, 1939 O.
bicolor (Thomas, 1860)Q. catherinaeThomas, 19090. cleberiLocks, 1981,0. concolor
(Wagner, 1845)0. flavicans(Thomas, 1894)0O. mamorae(Thomas, 1906)0O. paricola
(Thomas, 1904)0. phaeotis(Thomas, 1910)0. rex Thomas, 19100. roberti (Thomas,
1904), O. rutilus Anthony, 1921,0. speciosugJ.A. Allen e Chapman, 1893)). superans
Thomas, 1911 ©. trinitatis (J.A. Allen e Chapman, 1893), distribuidas em ad=afioresta
tropical e subtropical das Américas Central e digiSaluindo Costa Rica, Trinidad, Panama,
Venezuela, Colémbia, Equador, Peru, Bolivia, Guidhaiana Francesa, Suriname e Brasil
(HERSHKOVITZ, 1960). Além destas, uma nova esp@diesydandersohicom distribuicdo

restrita ao nordeste da Bolivia foi recentemengemta por Carletoet al. (2009).

Os representantes deste gén@figura 2) possuem comprimento da cabeca e corpo
entre 71 e 176 mm, e comprimento da cauda enteel®2 mm. A pelagem do dorso varia de
castanho-escuro a castanho-alaranjado, as latfaisnais claras que o dorso e possuem
limite bem definido em relacdo ao ventre. A pelagiventre pode ser completamente de
cor branca, creme com pélos de base cinza, ou &en segundo padrdo e manchas
completamente de cor branca ou creme na linha media ventre. A pelagem da cabeca é
geralmente similar a do corpo. Possuem vibrissaga®, que ultrapassam o limite posterior
das orelhas quando posicionadas rente ao corpas palativamente curtas, largas e de cor
clara, com uma mancha ligeiramente escura na $cipedorsal; e almofadas plantares bem
desenvolvidas. A cauda apresenta porgcao termitadgpipodendo ou ndo formar um pincel
caudal. Possuem quatro pares de mamas: peitorakaxidl, abdominal e inguinal
(BONVINCINO et al, 2008).

As espécies d€ecomyssao arboricolas e habitam as areas florestais|at@sk
Amazobnica e Mata Atlantica, além de matas de galerioutras formacdes florestais do
Cerrado e Pantanal. Fazem ninhos em buracos deesrvemaranhado de epifitas ou
trepadeiras, copas de palmeiras ou ninhos de pasabandonados. Estes roedores sdo de
habito noturno, vivem em pares, familias ou col®ngnormalmente forrageiam nas arvores,
mas podem ir até o chdo em busca de agua e alifi¢BRSHKOVITZ, 1960; OLIVEIRA e
BONVINCINO, 2006; BONVINCINOEet al, 2008).



Figura 2 —Oecomysp. B. Foto: Tamara Flores, 2008.

Para o leste da Amazénia brasileira € esperadmcpream seis espécies @ecomys
assim distribuidasDecomys auyantepypresente na Venezuela, Guianas e Brasil, no@stad
do Amapa;0. bicolor, presente do Panama a Colémbia, Equador, Periyi@@dVenezuela,
Guianas e no Brasil, nos estados do Amapa, Rordimazonas, Para, Acre, Rondbdnia, Mato
Grosso, Mato Grosso do Sul, Tocantins, Goias, Bahiaas Gerais e no Distrito Feder@l;
paricola, registrado apenas para o estado do Para, nasnmages de Belémf. rex
presente no norte dos estados do Amapa e Amaz@nasitilus presente na Venezuela,
Guianas e no Brasil, no estado do Amazon&3, teinitatis, estendendo-se da Costa Rica até
o Brasil, incluindo Guianas, Trinidad e Tobago, @obia até o Peru, e no Brasil os estados
do Acre, Amazonas, Roraima e Para (MOOJEN, 195Z; TN et al, 2000; VOSSet al,
2001; COSTA, 2003; MUSSER e CARLETON, 2005; OLIVEIR BONVINCINO, 2006;
BONVINCINO et al, 2008).

Historia taxondmica do géneraOecomys

O primeiro nome proposto para um roedor do gé@eEoomysoi Mus cinnamomeus
Pictet e Pictet, 1844, com base em um exemplarepierte do leste do Brasil. No entanto,
este nome nao foi considerado valido, pois estageogupado por uma espécie de outro
roedor Mus cinnamomeukichtenstein, 1830, associado a Broechimys Desta forma, o
nome mais antigo disponivel para estes orizomiaegmdesperomys concoldNagner, 1845,
taxon descrito através de um exemplar coletaddtadréo Negro, noroeste do Brasil.



Apbés uma revisdo do génerbhomasomysealizada por Bangs (1900), na qual
diferenciou este género @ryzomyscom base no nimero de mamas (seid bomasomys
oito emOryzomy} e no formato do palato, sendo curto (fossa mesigpide entendendo-se
anteriormente além do alvéolo de M3) e sem perfgm@emlrhomasomysenquanto que em
Oryzomy= palato é longo (fossa mesopterigdide ndo sedstemteriormente além da regido
posterior do osso maxilar) e com perfuragdes lstefBhomas (1906) determinou os
caracteres para a definicdo do génefapidomys mantendo neste género as espécies que
possuiam seis mamas, cauda longa e com pincelldamadesenvolvido, e o palato com as
caracteristicas ddhomasomyse realocando para o génefiryzomysas espécies que
possuiam oito mamas e as caracteristicas do p&oyzomyssendo estadryas Thomas,
190Q phaeotisThomas, 1901benevolensThomas, 1901rosilla Thomas, 1904 @aricola
Thomas, 1904, e o exemplar descrito por Tomes (13&&speromys bicolorEntretanto,
Thomas (1906) propds o subgén@mecomysassociado ®ryzomygara alocar estas espécies
que também diferenciavam-se de outros orizomineosapresentar o cranio relativamente
grande e arredondado, cor®bipidomys pés largos; quinto dedo longo; pelagem corporal
cobrindo a parte basal da cauda e presenca del paegal. Além disso, Thomas (1906)
incluiu no subgéner®@ecomysoutros taxons nominais que ele havia descritosecédo
previamente &hipidomys a sabermarmosurusThomas, 1899mamoraeThomas, 1906 e
roberti Thomas, 1904. Outros taxons nominais atualmensecasglos aOecomyse ja
descritos naquela ocasiao, tais cdfAesperomys concola outros originalmente associados
a Oryzomygspeciosus].A. Allen e Chapman, 1898&jnitatis J.A. Allen e Chapman, 1893;
flavicans Thomas, 1894subluteusThomas, 1898fulviventer J.A. Allen, 1899;palmarius
J.A. Allen, 1899¢trichurus J.A. Allen, 1899tectusThomas, 1901 klagesiJ.A. Allen, 1904)

nao foram prontamente incluidos €acomysgpor Thomas (1906).

O subgéneroOecomysfoi elevado ao nivel de género por Thomas (196@),
acrescentar na diagnose do género o fato de querda lexterna da raiz anterior do
zigomético ndo se projeta anteriormente, enquamoeqnOryzomyssempre ha esta projecao
bem marcada. No entanto, Ellerman (1941) questianalidade deste taxon, inclusive como
subgénero, alegando para isso as varias semelhexifadas pelas espécies listadas para

Oecomys Oryzomys

Posteriormente ao trabalho de Thomas (1906) forssncégados outros 26 taxons ao
géneroOecomygqTabela 1), das quais trés originalmente assogiadagéner®ryzomyse as

demais pertencentes ao subgénero ou gé&ecomys



Tabela 1 - Taxons nominais associadosC&comysde acordo com Musser e Carleton (2005) e
Carletonet al. (2009), e suas respectivas localidades-tipo. @sntaatualmente reconhecidos como
espécies possuem asterisco (*).

Taxon Nominal Localidade-tipo

Venezuela, Estado de Bolivar, leste do Rio Caroni,
Cordilheira de Auyan-Tepui, 1100 m.

Equador, Morona-Santiago, Gualaquiza, Rio
Gualaquiza, 885m.

auyantepui*Tate, 1939
bicolor* Tomes, 1860

benevolendhomas, 1901 Bolivia, La Paz, alto Rio Beni, Chimate, 700m.

Equador (noroeste), Imbabura, Rio Mira, Paramba,
1100 m.

endersiGoldman, 1933 Panama, llha de Barro Colorado, Zona do Canal.

dryasThomas, 1900

Colémbia, Caquetd, alto Rio Caqueta, Rio
Orteguaza, Florencia.

Brasil, Mato Grosso, Bardo de Melgaco, Rio
Madeira, alto Gy-Parana, Rio Conguiaru.

Guiana, Demerara, baixo Essequibo River, 13 milhas
da boca.

Equador (noroeste), Imbabura, Rio Mira, Paramba,
1100 m.

Venezuela, Estado de Bolivar, leste do Rio Caroni,
Cordilheira de Auyan-Tepui, 1100 m.

Venezuela, Estado de Bolivar, Rio Orinoco, baixo
Rio Caura, La Unién.

florenciaeJ.A. Allen, 1916
milleri J.A. Allen, 1916
nitedulusThomas, 1910
occidentalisHershkovitz, 1960
phelpsiTate, 1939

rosilla Thomas, 1904

trabeatusG.M. Allen e Barbour, 1923 Panama (leste), Darién, Rio Jesuito (ou Jesusito).

catherinae*Thomas, 1909 Brasil, Estado de Santa Catarina, Joinville.
bahiensiHershkovitz, 1960 Brasil, Estado da Bahia, |héus.
cinnamomeuf®ictet e Pictet, 1844 Brasil, Estado da Bahia, Ihéus.

Brasil, Distrito Federal, Universidade de Brasilia,
Fazenda Agua Limpa.
Brasil, Estado do Amazonas, Rio Curicuriari,

cleberi* Locks, 1981

concolor*Wagner, 1845 tributério do alto Rio Negro, abaixo de S&o
Gabiriel.
marmosurughomas, 1899 Colombl_a (leste), Vichada, meio Rio Orinoco,
Maipures.
flavicans*Thomas, 1894 Venezuela, Estado de Mérida, Mérida, 1600 m.

Colébmbia, Magdalena, Sierra Nevada de Santa
Marta, Pueblo Viejo, 853 m.

Colébmbia, Magdalena, Sierra Nevada de Santa
Marta, Minca.

illectusBangs, 1896 ou 1898
mincael.A. Allen, 1913
mamorae*Thomas, 1906 Bolivia, Cochabamba, alto Rio Mamoré, Mosetenes.

paricola* Thomas, 1904 Brasil, Estado do Para, lgarapé Assu, 50 m.




Continuacgéo da Tabela 1

Téaxon Nominal

Localidade-tipo

phaeotis*Thomas, 1901
rex* Thomas, 1910
regalisHershkovitz, 1960
roberti* Thomas, 1904
guianaeThomas, 1910
tapajinusThomas, 1909
rutilus* Anthony, 1921
speciosus®.A. Allen e Chapman, 1893
caicaraeJ.A. Allen, 1913
trichurusJ.A. Allen, 1899
superans*Thomas, 1911
melleusAnthony, 1924
palmeriThomas, 1911
trinitatis* J.A. Allen e Chapman, 1893
frontalis Goldman, 1912
fulviventerJ.A. Allen, 1899
helvolusJ.A. Allen, 1913
klagesiJ.A. Allen, 1904
osgoodiThomas, 1924
palmariusJ.A. Allen, 1899
splendengiayman, 1938
subluteusThomas, 1898
tectusThomas, 1901

vivencianusl.A. Allen, 1913

sydandersoniCarleton, Emmons e
Musser, 2009

Peru, Puno, alto Rio Inambari, Sagrario, 1000 m.
Guiana, Demerara, Supenaam River.

Guiana, Demerara, Supenaam River.

Brasil, Estado do Mato Grosso, Santa Anna da
Chapada (=Chapada dos Guimaraes), 800 m.

Guiana, Demerara, Supenaam River.

Brasil, Estado do Para, Rio Tapajos, Rio Jamanchin,
Santa Rosa.

Guiana, Mazaruni-Potaro, Kartabo.
Trinidad, Princes Town.

Venezuela, Estado de Bolivar, Rio Orinoco, Caicara.

Colébmbia, Magdalena, Sierra Nevada de Santa
Marta, El Libano, préximo a Bonda.

Equador, Pastaza, Rio Bobonaza, Canelos, 640 m.
Equador (leste), Santiago-Zamora, Zamora, 1000 m.
Equador, Pastaza, Rio Bobonaza, Canelos, 640 m.
Trinidad, Princes Town.

Panama, Corozal, Zona do Canal.

Venezuela, Sucre, Cumanacoa, Rio Manzanares,
Quebrada Seca.

Colébmbia, Meta, Rio Meta, Villavivencio.

Venezuela, Estado de Bolivar, baixo Rio Caura, El
Llagual (Yagual), proximo a Maripa.

Peru, Amazonas, Moyobamba, 820 m.

Venezuela, Sucre, Cumanacoa, Rio Manzanares,
Quebrada Seca.

Trinidad (sudeste), Mayaro.

Colébmbia, Cundinamarca, oeste da Cordilheira
Oriental.

Panama, Chiriqui, Bugaba (Bugava), 250 m.

Coldémbia, Meta, Rio Meta, Villavivencio.

Bolivia, Departamento de Santa Cruz, Provincia
Velasco, El Refugio Huanchaca, 210 m.




A Unica revisao taxondmica ampla para o gé@oomydoi realizada por Hershkovitz
(1960), considerando-o subgéneroQtgzomysEste autor agrupou 25 espécies reconhecidas
na época em apenas du@s,bicolor e O. concolor. De acordo com ele, os espécimesde
concolor, quando comparados aos @e bicolor, apresentam maior tamanho, pés de menor
tamanho em relacdo ao corpo, cauda mais longa lagéoeao corpo, e crista temporal bem
desenvolvidaNeste mesmo trabalho, Hershkovitz (1960) reconhqoatro subespécies para
O. bicolor (bicolor, phaeotis trabeatuse occidentali$; e cinco subespécies paddaconcolor

(concolor, superans, speciosus, robertiahiensis.

Os autores que investigaram a diversidade taxomdoe®©ecomysapds a revisao de
Hershkovitz (1960) discordaram entre si com relag@ategoria supra-especifica a qual este
grupo deveria ser alocado. Cabrera (1960) e HaBXL seguiram Hershkovitz (1960), mas
Gardner e Patton (1976), Carleton e Musser (1988ery (1984, 1986) reconheceram
Oecomysomo género valido. Somente a partir do catalagortdmico publicado por Musser
e Carleton (1993) tornou-se consenso o status igenée Oecomys Estudos recentes de
filogenia que incluem algumas espécieOdEomysublicados até o presente corroboram o
monofiletismo do género (PATTON e DA SILVA, 1995MHH e PATTON, 1999;
PATTON et al, 2000; ANDRADE e BONVINCINO, 2003; WEKSLER, 2003)06).

Muitos autores consideraram o0 arranjo de espécigsopto por Hershkovitz (1960)
inadequado, reconhecendo, portanto, maior nimerespécies para o género (MUSSER e
CARLETON, 1993, 2005; VOS&t al, 2001; PATTONet al, 2000; OLIVEIRA e
BONVINCINO, 2006; BONVINCINO et al, 2008). Posteriormente, Patten al. (2000)
registraram cinco espécies ao longo do rio Juréglborando o arranjo taxonémico proposto
por Musser e Carleton (1993). Entre as espéciemhecidas por Pattoet al. (2000) esta
uma espécie nova, ndo nomeada até o presente nworE@mtseguida, Vosst al. (2001)
reconheceram quatro espécies para a regido daaskirancesa, incluindo a revalidacdo de
Oecomys auyantepypara a regidao das Guianas. Recentemente, Carédtal. (2009)

descreveran®. sydandersornpara o nordeste da Bolivia.

Em suma, de acordo com Musser e Carleton (200%rletGnet al. (2009) existem 48
taxons nominais associados Gecomys dos quais 16 representam espécies atualmente
reconhecidas (Tabela 1). Entre estas espédEs;omys bicolore O. trinitatis séo

reconhecidas como possiveis complexos de espémiesies autores.



Filogenia molecular e citogenética do génei©ecomys

Trabalhos envolvendo filogenia molecular e citogieaétém sido realizados com o
objetivo de compreender as relagbes filogenéticasradiacdo dos roedores cricetideos da
Ameérica do Sul e corroboram o monofiletismo daari®ryzomyini e dos géneros que a
constituem (GARDNER e PATTON, 1976; SMITH e PATTQN91, 1993, 1999; D’'ELIA,
2003; WEKSLER, 2003, 2006).

Estudos importantes sobre roedores sigmodontimaadvendo filogenias moleculares
realizados desde 1991 utilizaram o gene mitocohdt@cromob como marcador molecular
(SMITH e PATTON, 1991, 1993, 1999; PATTOMNt al, 2000; ANDRADE e
BONVINCINO, 2003; DELIA, 2003; MIRANDA et al, 2007; D'ELIA et al, 2008;
CATZEFLIS e TILAK, 2009) e de acordo com Johns @s&\y1998) e Avise e Walker (1999)
este gene apresentou clados altamente congruantes< limites de espécies baseados em
estudos taxondmicos classicos, o0 que significaajagocromob é relevante em estudos de
biodiversidade (BRADLEY e BAKER, 2001).

As informacfes sobre as relacbes filogenéticasraledb géneroOecomyssao
parcamente conhecidas (PATT@Nal, 2000). Nao existe uma filogenia molecular congplet
para o género, mas ha estudos sobre filogeniangiieem algumas de suas espécies (Figura
3), entre os principais algumas somente com daduscmiares (PATTON e DA SILVA,
1995; SMITH e PATTON, 1999; PATTOBI al, 2000; ANDRADE e BONVINCINO, 2003;
WEKSLER, 2003) e uma com dados moleculares e nagiwbs combinados (WEKSLER,
2006). Todos corroboram o monofiletismo do géneray mais abrangente deles aponta
Euryoryzomyse Hylaeamys(anteriormente reconhecidos con@ryzomy¥y como grupos
filogeneticamente préximos d@ecomygWEKSLER, 2006).

A primeira filogenia molecular que incluiu o gén&@ecomydoi a proposta por Patton
e Da Silva (1995; Figura 3A). Os autores utilizar861 pb de citocromb-para buscar
elucidar as relagées do gén&oolomyscom outros orizominios dos génelgroryzomys,
Neacomys, Nectomys, Oecomys, Oligoryzoeng@syzomys empregando duas espécies de
tomasomineos como grupo extermbpmasomys aurewsRhipidomys leucodactylugoram
utilizadas sequencias @ecomys bicolor, O. roberti, O. trinitatis, O. su@ese uma especie
inderteminada procedentes do Rio Jurud, BrasilivArgéncia entre os géner@ecomyse
Hylaeamyse Euryoryzomy®ncontrada foi em média 25.6 %, e a divergéntiagenérica de



Oecomydoi em média 14.8 %. As relagBes encontradas astiespécies do género tiveram
um apoio debootstrapmuito baixo, sendo 53 % para o cladd. fobert, O. superanse
abaixo de 50 % para os clad@. picolor, Oecomyssp.), e (0. bicolor, Oecomyssp.), O.
roberti, O. superang. O suporte do clado que incluiu todas as espétiegénero foi de 88
%.

Smith e Patton (1999) propuseram uma filogeniaes@isr relacbes entre os roedores
sigmodontineos da América do Sul, com base em BQdepcitocromd (Figura 3B). Nesta
filogenia foram incluidas trés espécies @ecomys além de uma nao identificada. Nesta
filogenia, O. trinitatis e O. superangormam um grupo monofilético, entretanto a espétie
bicolor é parafilética, sendo que um ramo é irmadoddrinitatis + O. superanse outro é
grupo irmao deste cladod( trinitatis, O. superang O. bicolor). Além disso, a espécie nao
identificada consta como taxon mais basal. A di@ecga intraespecifica encontrada variou de
0.04 % a 9.7 %. Novamente o suporte encontradogsaralacdes interespecificas foi muito
baixo, sendo 59 % para o cladoQ((trinitatis, O. superang O. bicolon, O. bicolon, e
menos de 50 % para os demais clados. O suportadio de todas as espécies do género foi
de 72 %.

Pattonet al. (2000) realizaram uma analise filogenética inaoirapenas exemplares
procedentes do Rio Jurua, com base em 801 pbalwanob. Os valores dbootstrapentre
as espécies sempre foi inferior a 50 %, e na @rderconsenso estrito do género todas as
espécies aparecem em politomia. Estes autorecasim que as distancias moleculares
estimadas entre as espécies sdo equivalentessenagiando de 7,2 % a 9,8 %. Sao valores
baixos se comparados aos de outros géneros pmigipia mesma regido, coril@acomys
(13,2 % de divergéncia média entre as espéciepémerdHylaecamyq15 % de divergéncia
média). Os autores sugeriram que tal achado pudedisar que 0 géner@ecomydeve um
ciclo de especiacdo mais recente do que 0s oubies ®ara as espéci@ecomys bicoloe
O. roberti Pattonet al. (2000) encontraram divergéncia média de 5,43 %le %,

respectivamente, entre as populagdes.

A filogenia proposta por Andrade e Bonvincino (20838 baseada em 801 pb de
citocromob (Figura 3C) e contou com cinco espécies, sendonfimadentificada. As autoras
apresentaram duas filogenias, uma obtida atravésitdoio de parsimbnia e outra atraves de
maxima verossimilhanca. Em geral, os resultadosdabtneste estudo corroboram o0s
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resultados de Pattoat al. (2000), e mostram qu®. bicolor € um taxon parafilético,

indicando que pode se tratar de um complexo deciespé

bicolor — trinttatis

species superans

bicolor

robertf

superans bicolor

trinttatis species

species

species

bicolor

bicolor

bicolor

trinttatis

roberti

superans

concolor

maitnorae

trinitatis

bicolor

cathetinae

Figura 3 — Hipoteses de relacdes filogenéticas entre espdei@ecomyspropostos em relevantes
estudos filogenéticos com base em dados molecutamesrfolégicos(A) Maxima parcimdnia com
base em 801 pb de citocrorhosobre a relacdo filogenética de algumas espéciemeattores
orizomineos (PATTON e DA SILVA, 1995; adaptado dpufa 9).(B) Analise com base em 801 pb
de citocromds sobre a relacéo filogenética entre sigmodontirdasAmeérica do Sul (SMITH e
PATTON, 1999; adaptado da figura 2). Consenso @es dunvores de maxima parcimodnia com todos
0s sitios com peso igual e 556 sitios informatipasa parcimbnia; o grupo externo foram sete
espécies de neotomineos da América do N¢@g.Analise realizada com 801 pb de citocromo-
sobre as relacdes filogenéticas dentre os orizasi(®NDRADE e BONVINCINO, 2003; adaptado
da figura 4). O cladograma da esquerda mostra £e0@0 estrito de trés arvores mais parcimoniosas
com as tranversdes com peso cinco vezes maiorgtrarsicdes. O cladograma da direita mostra a
arvore de maxima verossimilhanca com as tranvers@i®@speso cinco vezes maior que as transigcoes.
Neotoma albigulae Scotinomys teguinBbram usadas como grupo exter(d) Maxima parciménia
das relac@es filogenéticas entre os orizomineoshas® em 99 caracteres morfoldgicos e 1266 pb do
primeiro éxons do IRBP (WEKSLER, 2006; adaptadofiagas 34-39). O cladograma da esquerda
mostra 0 consenso estrito de quatro arvores comprim@nto minimo a utilizando apenas sequéncias
de IRBP com 204 caracteres informativos para pdémtian O cladograma da direita mostra a
topologia encontrada tanto para caracteres moifmégapenas quanto para dados combinados com
caracteres polimoérficos como ordenados ou compostos
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A filogenia mais abrangente atualmente, proposta\igeksler (2006) utilizando 99
caracteres morfologicos e 1266 pb do primeiro émgene IRBP (Figura 3D), incluiu cinco
espécies de do géner@ecomys bicolor, O. catherinae, O. concolor, O. e e O.
trinitatis. De acordo com a arvore de dados morfologicos Eaul@ares combinado®.
bicolor e O. trinitatis formam um clado, assim con@. concolore O. mamorage e O.
catherinaeaparece como taxon mais basal. Entretanto, adgi@olencontrada utilizando
apenas dados moleculares apontou que apgnesncolore O. mamoradormam um clado
tendoO. trinitatis como tdxon mais proximamente relacionado, e &delalestas espécies

comO. bicolore O.catherinaandefinida.

No primeiro estudo citogenético amplo sobre oseoegiorizomineos, Gardner e Patton
(1976) ressaltaram queecomysdeveria ser considerado um género a part®@rygomys
pois as espécies do primeiro género apresentaratimas bem diferentes das espécies de
Oryzomysdo segundo. Além disso, o estudo identificou pé@sulagbes dentro deecomys
com cariotipos bem diferenciados, uma relaciona@a hicolor (2n=80, NA=134 ou 136) e
duas relacionadas@. concolor(2n=80, NA=112; 2n=60, NA=62), seguindo a nometucta
proposta por Hershkovitz (1960).

Trabalhos recentes indicam que a diversidade @aidatneste género é maior do que a
encontrada por Gardner e Patton em 1976 (PATT&Nal, 2000; ANDRADE e
BONVINCINO, 2003). No entanto, apenas sete espémdmtam com o caribtipo descrito,
sendo que duas delas representam espécies nmdgesnao nomeadas (Tabela 2).

Tabela 2 —Cariotipos ja descritos para espécies do gédeapmyslLegenda: Zn) numero diploide,

(NA) numero fundamental, 1Y Gardner e Patton, 19762)(Pattonet al, 2000, 8) Andrade e
Bonvincino, 2003. Adaptado dendrade e Bonvincino (2003).

Taxon 2n NA Referéncia
Oecomysp. 86 98 2
Oecomysp. 72 90 3
Oecomys bicolor 80 134-136 1
Oecomys bicolor 80 140 2
Oecomys concolor 60 62 1,2,3
Oecomys roberti 80 114 2
Oecomys superans 80 108 1,2,3
Oecomys trinitatis 58 96 2

Os trabalhos de Pattoet al. (2000) e Vosset al. (2001) sdo exemplos de como a

diversidade especifica deste género foi subestimadavisao feita por Hershkovitz (1960),
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gue reconheceu apenas duas espécies politipicade [@sta revisdo, seis subespécies foram
elevadas ao nivel de espécie e oito taxons nomifuaesn revalidados (MUSSER e
CARLETON, 1993, 2005; VOS&®t al, 2001). Ademais, duas novas espéciescpomys
cleberie O. sydandersoiiforam descritas (LOCKS, 1981; CARLETQ# al, 2009) e uma
outra espécie nova foi registrada porém nao nom@a@8aTON et al, 2000). Além disso,
trabalhos que envolvem analises moleculares etimcas também tém demonstrado que ha
uma maior diversidade de espécies do que a atusdnaocumentada (GARDNER e
PATTON, 1976; SMITH e PATTON, 1999; PATTOMt al, 2000; ANDRADE e
BONVINCINO, 2003).

Com 48 taxons nominais disponiveis e sem revis&ntanica recente, ndo se conhece
de maneira satisfatéria a riqueza de espéciesadelt géneroOecomys tornando a
identificacdo em nivel especifico uma tarefa difcimprodutiva. E evidente que uma forma
de solucionar estes problemas seja estudar a &anmagrfoldgica e a diversidade molecular e
citogenética dentro de cada espécie, e assim agnskedimitar as espécies dentro do género.
Desse modo, este trabalho buscou caracterizaiag&armorfologica e diversidade molecular
das espécies com ocorréncia na Amazonia orientsilbira Oecomys auyantepuD.
bicolor, O. cleberj O. catherinag O. paricolg O. rexe O. rutilug), além de outras quatro
formas que podem representar tanto espécies naras espécies ja descritas, porém
invalidas na forma de sinbnima®@¢comysp. A,Oecomyssp. B,Oecomyssp. C eDecomys
sp. D). Para isto, empregamos analises filogersttitaseadas no gene mitocondrial
citocromob com a finalidade de definir clados que represengsmécies na Amazonia
oriental brasileira, descrevemos a morfologia eeex craniana das espécies reconhecidas e
avaliamos a variagcdo morfolégica ontogenética @aedas mesmas, investigando se existe
congruéncia entre a variacdo genética e morfolégiocaadotado o Conceito Filogenético de
Espécie ampliado por Nixon e Wheeler (1990), nd qoea espécie é definida como a menor
agregacao de populacdes ou linhagens diagnostipavelma combinagéo Unica de estados
de caracteres em individuos comparaveis (semagsp(DE PINNA, 1999).

Os métodos e os resultados encontrados neste estadpresentados detalhadamente a

seguir, em formato de artigo cientifico a ser suioex revistaZootaxa
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ABSTRACT

The arboreal rice rats, gen@2comysare distributed in tropical and subtropical aram
Central and South America, with 17 currently reépgd species and another two species
already described in earlier studies but still uned. Six of these species are expected to
occur in eastern Brazilian Amazon. Because defitinegspecies limits insid®@ecomysased
only on morphological characters is a complicagskt many nominal taxa have already been
associated to the genus, and different taxonomiangements have been proposed by
specialists. Despite of this taxonomic instabilityere is only one taxonomic review for the
genus carried out 50 years ago, in which only twbytgpical species were recognized.
However, several recent studies based on morploalpginolecular and karyotypical data
have been showing that the species diversity inSddeomysis largely underestimated,
resulting in recent descriptions of new taxa oratelation of previously synonymized
species. This work aimed to assess the speciessiiwvénside this genus in the eastern
Brazilian Amazon by investigating the molecular amdrphological variation in regional
specimens. We employed phylogenetic analysis basedytochromds in order to define
clades that may represent species, and describezktarnal and cranial morphology of these
species. As a result, we recognized 11 specielseiredstern Amazonian forest in Brazil, of
which five are already expected to occur in thisaaQecomys auyantepuD. bicolor, O.
paricola, O. rex andO. rutilug, two are recorded for the first time in Amazo(@ecomys
catherinaeand O. cleber), and four are either new or not currently recagdispecies (i.e.
synonyms), herein referred @ecomyssp. A,Oecomyssp. B,Oecomyssp. C, anddecomys
sp. D. Moreover, we suggest tf@ecomys bicolois a species complex, based in the high
nucleotide divergence we found (7.5 %), corrobamatprevious molecular studies. We
observed sexual dimorphism and ontogenetic vanatio cranial morphometry i@ecomys
paricola, and for comparison purposes we treated all o8pamcies herein studied as
exhibiting this kind of dimorphism. We also suggasphylogenetic hypothesis among the
species of this genus based on 653 bp of cytochtonidis is the most comprehensive
phylogeny forOecomysublished to date, due to the great number ofiepeacluded in the
analysis (11 of the 16 currently recognized spegies seven probably new species), and the
wide-ranging geographic area included in our sample
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I NTRODUCTION

The arboreal rice rats, gen@comysThomas, 1906, are attractive red-toned mice
distributed in tropical and subtropical areas fréantral and South America, including Costa
Rica, Trinidad, Panama, Venezuela, Colombia, EayaBeru, Bolivia, Guyana, French

Guyana, Surinam and Brazil (Musser & Carleton 2@érjetonet al. 2009).

Most nominal taxa associated @ecomystoday were originally described under the
generaOryzomy<r RhipidomysBased on gross morphology of skull, broad fedh digit V
reaching at least the first phalanx of digit IV datail with the base covered by body pelage
and a pencil on tip, Thomas (1906) created the enulgOecomysto group Hesperomys
bicolor Tomes, 1860 and some arboreal rodents previoustgribed undeRhipidomys
(dryas Thomas, 1900phaeotisThomas, 1901penevolensThomas, 1901rosilla Thomas,
1904; paricola Thomas, 1904marmosurusThomas, 1899mamoraeThomas, 1906; and
roberti Thomas, 1904). The newly created subgenus wasias= toOryzomysby Thomas
(1906), based on the long palate (that extends shst@nce behind M3) with posterolateral
pits and the number of mammae (eighOiryzomy$ Other nominal taxa already described to
then and currently assigned@ecomyslike concolorWagner, 1845speciosus).A. Allen &
Chapman, 1893rinitatis J.A. Allen & Chapman, 1893lavicans Thomas, 1894subluteus
Thomas, 1898ulviventerJ.A. Allen, 1899 palmariusJ.A. Allen, 1899¢richurus J.A. Allen,
1899, tectusThomas, 1901, anklagesiJ.A. Allen, 1904 were not immediately included in
Oecomysy Thomas (1906).

In 1909, Thomas recognizedecomysas a valid genus, adding the hardly forward
project of outer plate of the anterior zygoma-r(varsus the strongly projection @ryzomy}
as a diagnostic character of the genus. Thereafterg authors treat€decomysalternatively
as a subgenus (Ellerman 1941; Cabrera 1960) anllageinus (Anthony 1921; Gyldenstope
1932) until Hershkovitz’'s (1960) review stabilizéd rank as a subgenus for almost two
decades. More recently, systematists have ackngetethe morphological, karyotypic and
genetically distinctiveness @ecomysat the generic level (Gardner & Patton 1976; Ganle
& Musser 1984; Reig 1984, 1986; Smith & Patton 1988drades-Mirandaet al. 2001;
Weksler 2003).

Hershkovitz (1960) published the only taxonomicieev available for the genus. He
consolidated 25 species into only tw®, bicolor and O. concolor based on a few
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morphological features, like body size, proportmnfoot size in relation to body size, and
development degree of supraorbital ridges. In #raespaper, Hershkovitz recognized four
subspecies associated to the former spebiesl¢r Tomes, 1860phaeotisThomas, 1901,
trabeatus G.M. Allen & Barbour, 1923;and occidentalis Hershkovitz, 1960) and five
subspecies associated to the latteontolor Wagner, 1845;superans Thomas, 1911,
speciosus).A. Allen & Chapman, 1823pberti Thomas, 1904and bahiensisHershkovitz,
1960). Authors that investigated the taxonomic g in Oecomys after Hershkovitz’s
revision, disagreed with the specific arrangemeanppsed by him and recognized at least
four species in sympatry or close parapatry (Vodgsnidmons 1996: Appendix 8; Pattenal.
2000; Vosset al. 2001). In a recent taxonomic compendium, MusseCa&leton (2005)
recognized 15 valid species, two of whidD. (bicolor andO. trinitatis) may be composite.
Most recently, Carletoat al (2009) described a new species from Bolivia,litagal 6 species

currently recognized and 48 nominal taxa associatddOecomygAppendix 2).

According to Johns & Avise (1998) and Avise & Walkg999), the mitochondrial
cytochrome-b gene shows a high level of congruevitie species limits based on classical
taxonomic studies, which means that it has grestifssance to biodiversity investigations
(Bradley & Baker 2001). In fact, very important dies involving phylogenies of
sigmodontinae rodents are based on the cytochrogenb as molecular marker (Smith &
Patton 1991, 1993, 1999; Patteh al 2000; Andrade & Bonvincino 2003; D’Elia 2003;
Miranda et al. 2007; D’Eliaet al 2008; Catzeflis & Tilak 2009). Most of them tti¢o
elucidate the relationships and radiation of Scutterican cricetids (Smith & Patton 1991,
1993, 1999; D’Elia 2003; Weksler 2003, 2006), ameirtresults corroborates the monophyly
of the tribe Oryzomyini and the genera it containscluding Oecomys However,
phylogenetic relationships inside the geecomysare poorly known (Figure 1), based on
five molecular (Patton & Da Silva 1995; Smith & at 1999; Pattoet al. 2000; Andrade &
Bonvincino 2003; Weksler 2003) and one combinedlémwdar and morphological) data
studies (Weksler 2006), all of which include no entitan 15 specimens belonging to at most

five species.

As shown above, the taxonomic diversity and spe@kdionships withirDecomysare
poorly known, and identification at the specieseleis frequently a troublesome and
unreliable task. Obviously, a starting point toveokhese problems is to investigate the
molecular and karyotypical diversity and morphotagdjivariation in large and geographically

distinct samples dDecomyspecimens. In this sense, we aimed to assespdhies diversity
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in Oecomysfrom the eastern Brazilian Amazon by investigatitige molecular and
morphological variation in regional specimens. Herave present the most comprehensive
phylogeny forOecomysublished to date, due to the great number ofiepaacluded in the
analysis and the wide-ranging geographic area decluin our sample. We also provide
morphological descriptions and comparisons forrde®gnized taxa, as well as distributional

maps.

MATERIAL AND METHODS
ANALYZED SPECIMENS

We analyzed 46DDecomysspecimens, including skulls, dry skins and fluregerved
specimens (Appendix 2) from the eastern Amazonoregparticularly from the Brazilian
states of Amapa, Para, and Mato Grosso, depogitetie following institutions: Museu
Paraense Emilio Goeldi (MPEG); Museu Nacional, grsidade Federal do Rio de Janeiro
(MNRJ); Museu de Zoologia da Universidade de SaoldP&ZUSP); and Instituto de
Pesquisas Cientificas e Tecnoldgicas do EstadordapA (IEPA). Specimens temporarily
housed in the Universidade Federal do Para (UFR&)will be deposited in the MPEG were
also analyzed. In this report, they are identifizsdthe acronym of field expeditions BAR
(Barcarena Project).

Specimens’ localities were obtained from labels aotlection registration books.
Geographic coordinates were defined using maps)ogs, gazetteers (Hershkovitz 1960;
Paynter & Traylor 1991; Vanzolini 1992; Gardner 2f)dnternet sites (National Geospatial-
Intelligence Agency - GEONET) and, when possiblesdly from collectors. Distributional
maps were made using ArcGis 9.3 software.

For morphological and morphometric comparisonsaliies were grouped together
according to some of the recognized Amazonian cemteendemism (Silvat al 2005), as
follows: Guiana — northern Amazon River; Belém -stem Tocantins River; Xingl —
between the rivers Xingu and Tocantins; Marajo —djta Island; Tapajos — between the

rivers Tapajos and Xingu; and Rondbnia — betweenitlers Madeira and Tapajos.
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MOLECULAR ANALYSIS

We extracted 653 bp of cytochrome-b sequences Of rh8scular tissue ethanol-
preserved samples ddecomys(Appendix 3). However, we used 102 sequences in ou
phylogenetic analysis, restricting our sample taque sequences (haplotypes) and at most
three specimens per locality for each morpho-sgebdi&e also used eigltecomysequences
available in GenBank (Table 1), and one sequendaupforyzomys macconne(iLGV151),
plus one GenBank sequenceryflacamys megacephal(8Y275124) as the outgroups in the

phylogenetic analysis.

DNA extraction was made using phenol-chloroform @noteinaseK-RNAse protocol
(Sambrooket al. 1989). Sequences were amplified with polymerdssncreaction (PCR)
with primers MVZ05 5-CGAAGCTTGATATGAAAAACCATCGTTGS and MVZ16
5’AAATAGGAARTATCAYTCTGGTTTRAT-3" (Smith & Patton 193). Amplification
protocol consisted in initial denaturation at 943 minutes, followed by 35 cycles of 30
seconds of denaturation at 94°C, 1 minute of amgeat 45°C and 2 minutes of extension at

72°C, with a final extension at 72°C by 7 minutes.

Sequences were edited on BioEdit 7.0.5.2 (Hall 129® aligned on ClustalX 2.0.9
(Larkin et al. 2007), following proposed parameters by Schne{(@&06), with posterior
manual rectification on BioEdit. Sequences satamatwas verified on DAMBE 5.0.59
software (Xia & Xie 2001), and then we proceededhvithe following analysis. Using
MrModeltest 2.3 (Nylander 2004) on PAUP 4.0*, werid GTR+I1+G with a substitution rate
equal to 6, gamma distribution parameter equal . @321, and invariable sites proportion
equal to 0.5223 as the best evolutive model tosegquences. Neighbor Joining analysis was
conducted on MEGA 4.0 (Tamued al. 2007) with Kimura-2 parameter (Kimura 1980) and
gamma distribution parameter equal to 0.9321. Hagyemnalysis was conducted on MrBayes
3.1.2 (Ronquist & Huelsenbeck 2003) using the etiabary model described above, two
runs, four chains, 3 millions generations and sanfpdquency equal to 100. Maximum
Likelihood was conducted on PhyML site (Guindon &dBuel 2003), using the above
referred evolutive model, a BioNJ initial tree ab@00 replicates in bootstrap (Felsenstein
1985) for clade support. Maximum Parsimony was cotetl on PAUP*4.0, and the best tree

was found with a heuristic search.
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Estimates of evolutionary divergence over sequ@ads between and withi@ecomys
species and populations were conducted using theuta 2-parameter model in MEGA 4.0
(Kimura 1980; Tamur&t al. 2007) considering different patterns of nucleosadéstitutions
among lineages. The rate variation among sites wadeled with a gamma distribution
(shape parameter = 0.9321). All codon positionsewecluded and all positions containing

alignment gaps and missing data were eliminated iarpair wise sequence comparisons.

AGE CRITERIA

In order to perform more accurate morphological andrphometric comparisons,
specimens with complete dentition (M3 present) weit&lly classified into five age classes
based on the eruption pattern and the differemtér of occlusal surface of superior molars,
following Voss (1991) and Brandt & Pessba (1994dwidver, an one-way ANOVA test
performed with specimens Qfecomys paricoldrom the Xingu center of endemism plus the
Maraj6 Island (47 males and 22 females) showed #umt classes 2 and 3 were not
significantly distinct (F = 1.46; p = 0.22), as Wa$ age classes 4 and 5 (F = 5.01; p = 0.34).
By contrast, age classes 3 and 4 appeared asicaguiy distinct classes (F = 2.89; p =
0.002). As a result, in this report we recognizby dimree age classes, defined as follows.

Age class 1M3 incompletely erupted or unworn.

Age class 2 Occlusal surface exhibiting slight to moderate wdaut still tubercular;
mesoflexus and paraflexus of M1 and M2 sometimesnasel islands; all M3 flexus, except
paraflexus, obliterated and sometimes as enanagidsl|

Age class 3 Occlusal surface flat or concave; paraflexus, netat, protoflexus, and
hypoflexus as the only flexus present in M1 and Mter flexus, when present, are just

enamel islands; paraflexus of M3 always as an ehataad, or totally absent.

MORPHOLOGICALANALYSIS

We evaluated morphological characters present ms sd skulls that could be used to
segregate groups of individuals. Comparisons betwgpecimens were made considering sex
and age classes. For anatomical nomenclature viewtd Pocock (1914), Hershkovitz
(1962, 1977), Carleton & Musser (1984, 1989) andssV¢1988) concerning external
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morphology, Reig (1977), Hershkovitz (1993), and Kéler (2006) concerning dental
morphology, and McDowell (1958), Hershkovitz (196®Jahlert (1974), Carleton & Musser
(1984, 1989), Voss (1988), Steppan (1995) and Veek&006) in respect to cranial
morphology.

MORPHOMETRICANALYSIS

The following external measurements were obtainieglctlly from specimens’ labels
and used only for descriptive analysis: head arlybength (HBL), tail length (TL), foot
length (FL), ear length (EL) and weight (W).

We obtained 30 craniodental measurements from Bé&irmens using a digital caliper
to the nearest 0.01 mm while skulls were examinadeu a stereomicroscope. These

craniodental measurements are defined as follows.

Braincase Height (BH)From basisphenoid-basioccipital suture to fropeaiietal suture on
midline.

Breadth of Incisive Foramen (BIF)Greatest transverse dimension across both imcisiv
foramina.

Breadth of Incisor (Bt) Distance between internal and external curvatfreone upper
incisor.

Breadth of Interparietal (BIP)Greatest breadth of interparietal bone.

Breadth of M1 (BM1)Greatest crown breadth of the first upper mdiat )

Breadth of m1 (Bmi)Greatest crown breadth of the first lower motadj.

Breadth of Palatal Bridge (BPBMeasured between the protocones of the righiehd1.
Breadth of Palate at Rostrum (BPRYeasured between most posterior lower edges of
infraorbital foramina on ventral side of skull.

Breadth of Zygomatic Plate (BZR)east distance between anterior and posterioeedfthe
zygomatic plate.

Bullar Breadth (BB) Distance between anterior open of carotid forarteerectotimpanic
dorsal process.

Condylo-incisive Length (CIL)From the greater curvature of one upper incisortht®

articular surface of the condyle on the same side.
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Condylo-zygomatic Length (CZLjrom the most anterior point in anterior edgeyajomatic
plate to the articular surface of the condyle angame side.

Least Condyloid-Incisor Breadth (LCIBgreatest distance from the lower incisor bastéo
posterior margin of the condyloid process on thaesaide.

Least Interorbital Breadth (LIB)Least distance across the frontal bones betweemrbital
fossa.

Length of Diastema (LDJrom the crown of the first cheektooth to theslearvature of the
incisor on the same side.

Length of Incisive Foramen (LIF)Greatest anterior-posterior dimension of one sivel
foramen.

Length of Interparietal (LIP)Greatest length of interparietal bone.

Length of Lower Diastema (LLDFrom the crown of the first cheektooth to theslegrvature
of the incisor on the same side.

Length of Lower Molars (LLM)Crown length from m1 to m3.

Length of Molars (LM)Crown length from M1 to M3.

Length of Nasals (LN)Greatest anterior-posterior dimension of one Inasae.

Length of Palatal Bridge (LPBMidline distance from posterior margin of incigiforamina
to anterior margin of mesopterygoid fossa.

Mandible Height (MH) From the angular process to the condyloid prooestie same side.
Mastoid Breadth (MB)Distance across cranium at mastoid processes.

Occipital Condyle Breadth (OCBQutside distance between occipital condyles.

Orbital Length (OL) Internal distance between anterior and posteniangins of the orbit.
Rostral Breadth (RB)Distance between the outside margins of nasojatdrcapsule.
Rostral Length (RL)Diagonal measurement taken from anterior margiorbit to anterior
margin of the nasal bone on the same side.

Zygomatic Breadth (ZB)Greatest transverse dimension across the squarmggamatic
processes.

Zygomatic Length (ZL)From the posterior margin of the infraorbital doren to the

posterolateral corner of the zygomatic.

Descriptive statistics were calculated for eachcEseusing age classes 2 and 3. Data
set were log transformed to reduce the size effect and normalata. Sexual dimorphism
was tested by T-Test with Hotteling’s Multivarianalysis with specimens aDecomys

paricola from the Xingu center of endemism (between thersivdngu and Tocantins) plus
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the Marajo Island (47 males and 22 females). Afiat, we performed a Factorial Analysis to
detect correlation among variables with measuresnehO. paricola males from the age
class 2 (n = 41). This analysis showed that 14abées (BH, Bl, BPR, CIL, CZL, LCIB, LD,
LIF, LLD, MH, OL, RL, ZB, ZL) were highly correlate (> 70 %) to at least one of the
remaining 16 variables (BB, BIF, BIP, BM1, Bm1, BPBZP, LIB, LIP, LLM, LM, LN,
LPB, MB, OCB, RB). Consequently, we excluded therfer 14 variables cited above to the
subsequent analysis. A Discriminant Analysis wasgopeed to verify if morphometric data
were congruent with molecular and morphologicaladall analyses were performed on
StatSoft STATISTICA 8.0 and PAST 4.0 (Hammedral 2001) statistical packages, with
significance level at 5 %.

SPECIESCONCEPT

In order to define the species limits in this stuahe followed the phylogenetic species
concept of Nixon & Wheeler (1990), wherein a spgdge defined as the smaller group of
population or lineages that can be diagnosed byiqua combination of character states
among comparable individuals (De Pinna, 1999). Ws® &ontrasted morphological and
molecular data in order to find the strict combimatof morphological characters and
molecular distances to define the species. Sincdigdveot have access to typespecimens, we
named species according to the original descriptifsam the literature and descriptions
provided by Pattoet al. (2000) and Vosst al. (2001).

RESULTS AND DISCUSSION
MOLECULAR ANALYSES

All phylogenetic analyses (Neighbor Joining - N&yBsian Inference - Bl, Maximum
Likelihood — ML and Maximum Parsimony — MP; Figurgs- 5, respectively) yielded the
same groups, but the relationships among thosepgrawere uncertain. After a detailed
morphological analysis, we were able to associ@8ten@énophyletic groups to distinct species
of Oecomys namely Oecomys auyantepuD. bicolor, O. bicolor (Peru), O. cleberj O.
catherinae O. paricolg O. rex O. robertj O. rutilus Oecomyssp. (which refers to the
specimen MZUSP 29530 that we did not examine thelver),Oecomyssp. A,Oecomysp.

B, Oecomyssp. C,0ecomyssp. D,Oecomysp. (Corumba, Mato Grosso do Sul; Andrade &
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Bonvincino 2003; probabl®. mamorag Oecomysp.n. (Jurua River; Patta al. 2000),0.
superans and O. trinitatis. Eleven of these clades occur in the eastern Amazoregion
(Guiana, Belém, Xinga, Tapajés and Rondonia centdrsendemism), five of which

represents new or not currently recognized species.

Oecomys rexand O. catherinaeappeared as sister-taxa in all analyses (clade A),
forming a group with low nodal support in Bl (93 &n)d in NJ and ML analyses (66 % and
59 %, respectively). This group was sister to #tleoOecomysspecies in NJ, Bl and ML
analysis, and to all species excé&pt auyantepuiand O. rutilus in MP analysisOecomys
paricola andOecomyssp. also appeared as sister-taxa (clade B; nogglost1 99 % in NJ,
100 % in BI, and 100 % in ML). This clade was gisteall Oecomyspecies, except clade A,
O. rutilus andO. auyantepuin Bl, ML and MP, whereas in NJ the clade B waacpt as
sister t00O. auyantepyiandO. rutilus successivelyOecomys bicolo(Peru) anddecomyssp.

D always appeared as sister-taxa (clade C) bue ikemo nodal support (< 50 % in NJ, 79 %
in Bl, and < 50 % in ML).

Another three monophyletic groups of species wemeovered in all phylogenetic
analyses, but internal relationships among speweggs uncertain. The first was composed of
clade C,0ecomys bicolgrandO. cleberi(clade D); the second was composedetomys
roberti, Oecomysp. B, anddecomysp. C (clade E); and the third was composed ofeclad
clade E,Oecomyssp. A,Oecomyssp. (Corumba)Qecomyssp. (Jurua)Q. superansandO.

trinitatis (clade F).

The clade D was well supported in Bl, with 100 %naofidal support, as a politomy
amongOecomys bicolqrO. cleberiand clade C. In NJ this clade is supported by 76f%
bootstrap, with clade C as the sister grou@obicolor (less than 50 % of nodal support), and
O. cleberias the sister taxa to the group. MP consensusim@sed the same topology of NJ
analysis. In ML all nodal supports were less th@n%, andOecomys bicoloappeared as

sister-taxa oD. cleberi

The clade E was well supported in all analysis ¥ BI, 76 % in ML and 81 % in
NJ). In Bl and ML,O. roberti andOecomysp. C appeared as sister-taxa (nodal support of 67
% in Bl and 58 % in ML), and both forming the srstaxa ofOecomysp. B. In NJ and MP,
O. roberti was basally placed t®@ecomyssp. C plusOecomyssp. B, and this latter clade
showed less than 50 % of NJ bootstrap.
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The clade F had more than 50 % of nodal suppaatlianalysis (91 % in Bl, 52 % in
ML and 63 % in NJ); however, relationships amonegcsgs of this clade varied considerably,
and all internal clades were barely supported, llysuwath less than 50 % of nodal support.
The Bayesian Inference was the most consensuabgéryy, and showed this clade as a
politomy (nodal support: 69 %) among the clad@scomyssp. (Jurua) +Oecomyssp.
(Corumba)Oecomyssp. A, and clade D. In this phylogeny, the spedi&scribed by Pattost
al. (2000) from Jurua River and the species desciiyefindrade & Bonvincino (2003) from
Corumbd, Mato Grosso, appeared as sister-taxabdi# of nodal support, and this topology

involving these two taxa was corroborated in MP Biddanalysis.

All phylogenetic studies ddecomysased on cytochrome-b gene included only species
of our clade F, which at®ecomys bicolqrO. roberti O. superangO. trinitatis, Oecomyssp.
from Corumba, an@ecomyssp. from Jurua River (Figure 1; Patton & Da Sih@95; Smith
& Patton 1999; Pattoat al. 2000; Andrade & Bonvincino 2003). The sequence@@&tomys
bicolor, O. roberti O. superansO. trinitatis, and Oecomyssp. employed by Patton & Da
Silva (1995) and Pattoet al. (2000) were obtained from specimens collectedgatbe Jurua
River. Smith & Patton (1999) used sequences ofismats collected in some localities in
Peru. Andrade & Bonvincino (2003) used the sequefrmen the Jurua River, one sequence
of Oecomys bicolofrom Peru used by Smith & Patton (1999; the sas®zl by us; Table 1)
and sequences @ecomyssp. from Corumba, Mato Grosso. In all these stydiee clade
composed of these samples was strongly supportadhworroborates the monophyly of the
genus. However, the relationships among the spaees uncertain or barely supported, just
like in our phylogenies presented here. The phylggauggested by Weksler (2006; Figure
1D on this report) based on IRBP gene and morplcdbglata includedO. bicolor, O.
catherinag Oecomys concolprO. mamorag and O. trinitatis, and showedD. catherinae
sister to all other tax&®ecomys trinitati@ndO. bicolorappeared as sister-taxa, as welDas
concolorandO. mamoraeOur phylogenies corroborate the fact t@atcatherinads a basal
taxa in relation to the other species studied bykdhg (2006), and thaD. trinitatis andO.
bicolor are closely related since both are part of oulecla. We are not able to discuss the
relationship betwee®. concolorand O. mamoraebecause we did not include the former

speciesn our analysis.

The phylogenies presented by Smith & Patton (192%) Andrade & Bonvincino
(2003) suggested th&@ecomys bicololis a species complex. Our results corroborate that

hypothesis, since the specimens herein identifee®.abicolor from Rondonia and Guiana
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centers of endemism, which are the same specintedied by Patton & Da Silva (1995) and
Pattonet al. (2000) exhibit 7.5 % of nucleotide divergence frdm specimens ddecomys
bicolor from Peru identified by Smith & Patton (1999). Bies, O. bicolor appeared as a
paraphyletic species in all of our analysis, jilst the parsimony analysis of Smith & Patton
(1999). Ten nominal taxa have already been asgoctaO. bicolor, and in the absence of a
thorough taxonomic revision dDecomyssince Hershkovitz (1960), some of them may

represent valid species.

Three species were represented by more than twesegs from specimens limited by
the main Amazonian rivers in our phylogenetic asigtyDecomys catherina®ecomysp. B,
and O. bicolor. Despite the fact that in NJ analysis the popoiatof O. bicolor from
Rondobnia appeared separated in two ((Guiana, Raagd&ondbnia), this clade was stable in
all analysis (nodal support 100 % in BI, 71 % in ML50 % in NJ) and the population from
Jurud (represented by one specimen) was always $isiGuiana and Ronddnia specimens
(nodal support: 75 % in Bl, 53 % in ML, 62 % in NDecomys catherinabad three
populations represented in this report (Atlanticest, Rondénia and Xingu). In MP and NJ,
specimens from the Atlantic Forest were closelgtesl to those from Xingu (89 % of nodal
support in NJ), and specimens from Rondonia wesallyaplaced to them (99 % of nodal
support in NJ). In ML, specimens from Xingu weresdly related to those from Rondonia
(less than 50 % of nodal support), and specimenms fthe Atlantic Forest were basally
placed, with 98 % of nodal support. In Bl, all ptgiions appeared as a politomy (nodal
support; 100 %)Oecomyssp. B also had three populations represented maoalysis
(Guiana, Belém and Xingu) (nodal support: 100 %Bin92 % in ML, < 50 % in NJ). In BI
and ML, specimens from Xingu were basally placeGtiana and Belém specimens, this last
clade with low nodal support, 51 % in Bl and 53 8ML. In MP and NJ, specimens from
Guiana were basally placed to Belém and Xingu spexs, all with less than 50 % of nodal

support.

The intrapopulational genetic divergences in oundaet range from 0.3 % to 2.1 %.
The intraspecific mean divergences ranged from%.@® 2.1 % in species with only one
population represented, and from 2.6 % to 3.9 %pecies with two or more populations
represented (Table 2). Evolutionary divergencesvéen sister-species ranged from 6.1 %
(betweenOecomyssp. andO. paricolg to 9.6 % (betwee®@ecomys catherinaandO. reX.

The intrageneric evolutionary divergences rangethf6.1 % to 17 % (Table 3).
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Bradley & Baker (2001) tested whether levels ofocliromeb sequence divergences
can be used to identify species-level differergiatunder the framework of the Genetic
Species Concept, using bats and rodent specie®a@dalsnFor rodents they found that values
of intrapopulational divergences vary from 0 - 0%3intraspecific divergence from 0 - 6.29
%, between sister-species from 2.7 - 19.23 %, atrdgeneric divergence from 2.23 - 21.97
%. Other molecular studies for sigmodontinae roslshbw values that range from 0 — 3.87
% for intrapopulational divergence, from 0 — 11%7or intraspecific divergence, about 8.4
% for sister-species divergence, and from 1.23 942fbr intrageneric divergence (Smith &
Patton 1991, 1993, 1999; Patteh al 2000; Andrade & Bonvincino 2003; D’Elia 2003;
Mirandaet al. 2007; D’Eliaet al 2008; Catzeflis & Tilak 2009). Particularly f@ecomys
there are no intrapopulational and sister-specigergences published, but intraspecific
divergences range from 0 — 10.3 %, and intragemviergence range from 7 — 12 % (Smith
& Patton 1999; Pattoet al.2000; Andrade & Bonvincino 2003).

The intraspecific evolutionary divergences found usy are lower than divergences
registered forOecomysin the literature, and the range of our intragenéivergences is
greater than those from the literature, but both ilnside those observed for other
Sigmodontinae rodents. It is important to mentibat tthis is the first molecular study with
cytochromeb for Oecomysthat employ a large number of haplotypes (n=10%) species.
Previous molecular studies employed five haplotyfoesfive species (Patton & Da Silva
1995), 15 haplotypes for four species (Smith & &att999), 11 haplotypes for five species
(Pattonet al. 2000), and eight haplotypes for five species (Adér & Bonvincino 2003).
Therefore we provide here the most comprehensiyéogénetic analysis cdbecomyausing
cytochromeb as molecular marker.

MORPHOLOGICALANALYSIS

Regardless the phylogenetic relationships among elleeen species from eastern
Amazon forest discussed above, we can roughly aeptrem in two groups of species on the
basis of external morphology in order to facilitatemparisons among species herein
recognized and identification of specimens from shadied area. The first group can be
characterized by small to intermediate body sizé arainly pure white hairs on ventral
pelage (Tables 4 — 5), pooling togeti@comys bicolqrO. cleberj O. rutilus, Oecomyssp.
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A, andOecomysp. D. By contrast, the second group exhibits megtiate to large body size
and mainly gray-based hairs on ventral pelage €&6l- 7), pooling togeth€. auyantepui
O. paricolg O. catherinagO. rex Oecomysp. B, andDecomysp. C.

The first group occurs in eastern Amazon forestepk in Marajo Island and on the
eastern margin of the Tocantins Riv@ecomys clebeiis the only species of this group to
occur in the Xingu region, and compared to othexces from the same group, it is readily
distinguished by its short tail (about 101 % ofdead body length) and a bright yellow line
separating dorsal and ventral f@ecomysp. D is the only species of small bodi@dcomys
distributed at the Tapajos region, and comparedther species of the group it is easily
identified by being the smallest speciesGdcomys(see morphometric analysis), exhibiting
longer scale hairs (more than 3 scale rows in l@ngt tail, orange hairs on inner surface of

ears, bright brownish orange dorsal fur coloratamg entirely white hairs on ventral pelage.

Oecomys bicoloandO. rutilus occur in sympatry at the Guiana region, but desihie
similar coloration of ventral pelage, both speaes be easily separated externally by the
pencil length, which is less than 5 mmGOn bicolorand about 9 mm i@. rutilus length and
shape of hindfoot, which are small and broad (ad&u®6 of head and body length) with
squamaen plantar surface in the former, and large amtova (about 23 % of head and body
length) with smooth plantar surface in the lat@orsal body fur is shorter (about 6 mm),
bright brownish orange i@. bicolor, and longer (about 8 mm), yellowish to reddishwaro
colored inO. rutilus the former exhibits head fur generally darkemtli®rsal fur, and the
latter has the flank fur grayish than dorsum. Bsplcies can also be distinguished by some
craniodental characters (Table 5), as the extensiomlevelopment of supraorbital ridges,
which are restricted to frontals decomys rutilug@nd extended to parietals@ bicolor, the
length of mesopterygoid fossa, which never extdredond the maxillary bone i@. bicolor
but extends beyond this bone . rutilus Additionally, in the former species the
parapterygoid fossa lies at the same level of Hiatine bone, whereas it is slightly under the
palate level in the lattef). rutilus often shows the alisphenoid strut at least in©de of the
skull, and the anterior opening of the alisphera@idal is always small, whereasOn bicolor
the alisphenoid strut is always absent and largétiecinators-masticatory foramen and
accessory foramen ovale are confluent; the capputeess of the lower incisor alveoli is
slightly curved inO. bicolor, but moderately curved i@®. rutilus the hypoflexus in M3 is
shallow in the former species, and deep in theeraind O. bicolor always shows an

accessory labial root in m1, wherdgasrutilus shows only two roots in m1.
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Oecomys bicolors also sympatrically distributed withecomyssp. A in the Ronddnia
region, but both species differ in many external araniodental characters (Tables 8 — 9) and
can be easily discriminated. @ bicolorthe central scale hair is thicker than the latereds,
whereas irDecomysp. A all scale hairs are about the same thicki@@sspmyssp. A shows
the most different tail color compared to all otlvengeneric species, covered mainly with
blackish hairs and sparsely with pure white haitss species also shows the caudal pencil
longer (about 9 mm) tha@. bicolor (less than 5 mm); hindfoot shorter and wider (atidi
% of head and body length), widguamaen plantar surface in contrast to the longer and
narrower hindfoot (about 23 % of head and body tlengvith smooth plantar surface .
bicolor; dorsal body fur longer (10 mm) and dark reddislgeneral but bright reddish on
rump, whereas i®. bicolorit is shorter (6 mm) and bright brownish oran@ecomysp. A
is the only species of the small bodied group #hmamws the inner part of legs covered with
gray-based hairs. Concerning craniodental morplypldgcomyspecies A is more similar to
the species of the intermediate to large bodiedigravith very robust skull and large
mandible. The nasal bones are long, whereas al aftecies of the small bodied group have
short nasals; the supraorbital ridges are restritiefrontals inOecomyssp. A, but extended
to parietals inO. bicolor, the mesopterygoid fossa extends beyond the raaxiione in the
former, but never extends beyond this bone in #tert and the parapterygoid fossa lies
slightly under the palate level @ecomyssp. A, whereas the fossa is about the same Ilével o
the palate bone i@. bicolor. In addition,Oecomyssp. A always shows the alisphenoid strut
and exhibits small anterior opening of the alisghéncanal, whereas i©. bicolor the
alisphenoid strut is always absent and the antepening of the alisphenoid canal is large;
the capsular process of the lower incisor is cuimgdecomysp. A but slightly curved i1©.
bicolor ; andOecomysp. A exhibits only two roots in m1, whereasbicoloralways shows

an accessory labial root in m1.

The second group, which is composed of species widtmediate to large body size
and mainly gray-based hairs on ventral surfaceyigely distributed in eastern Amazon
region, including the Marajé Island and the Beléegion. O. catherinaeis easily
distinguished from other sympatric speci€s paricola and Oecomyssp. B in the Xingu
center of endemism, ar@ecomysp. C in the Ronddnia center of endemism; Tallles 11)
by its larger body size (Table 6); presencegqiamaen the plantar surface, in contrast to the
smooth plantar surface of the others; ventral melagstly consisted of dark gray-based hairs

with a small pure white spot restricted to thraatgcontrast to the lighter gray-based fur with
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chin and throat covered with self-white hair€Onparicolg Oecomysp. B, andDecomysp.

C; large dorsal fur (13 mm), in contrast to shamtsal fur in the other three species (9 mm);
short nasal bone, instead of long nasal bon€x paricola Oecomysp. B, andDecomyssp.

C; distinct zygomatic notch, in contrast to shalloygomatic notch in the latter three species;
supraorbital ridges strongly marked along the palsewhile in the other sympatric species
the supraorbital ridges are restricted to the fatsntmental foramen disposed in front of the
molar tooth row and capsular process of lower orcaveoli strongly curved, whereas the
mental foramen is laterally disposed and the capguiocess is slightly curved in the other
three species; accessory roots in M1 and mQ.inatherinaen contrast to only two roots in
M1 and ml inO. paricolg Oecomyssp. B, andOecomyssp. C; and the absence of the

protoflexus in M2 inO. catherinagwhile it is present in the latter three species.

The phylogenetic hypothesis proposed in this sindicates thaDecomys catherinae
and Oecomys rexare perhaps sister-taxa. Morphologically, we doorate this hypothesis
since there are many external and craniodentahcteas shared by these two species, such as
the development of the supraorbital ridges as gtyomarked ridges across the parietals,
which additionally exhibit a conspicuous postorbfieocess inO. rex the zygomatic notch
very distinct, compared to other congeneric spe@ékough shallow if compared to other
Oryzomyini, such asEuryoryzomyg and the mental foramen disposed in front ofrtiedar

tooth row.

Besides the sympatry betwe®gcomys paricolandO. catherinagthe former is also
sympatric withOecomyssp. B, but both species can be readily differésdidy the presence
of a pencil on caudal tip i®. paricola (absent in0ecomyssp. B), and the narrow hindfoot
with a conspicuous spot at metatarsals in the forgainst broad hindfoot with no spot at
metatarsals in the latter. Vost al. (2001) suggested thaDecomys paricolaand O.
auyantepuicould be sister-taxa, but in our phylogenetic gsial these species were not
closely related, with 12.2 % of nucleotide divergenHowever, morphological analysis
showed many similar characters in both specieseddda few specimens from the Xingu
center of endemism and all specimens from the Maldand assigned t®. paricola are
much more likeO. auyanteputhanO. paricolafrom the Belém region. But specimens from
Belém (near the type locality @. paricold can be differentiated b®. auyantepuby a few
cranial characters, such as long nasal bones tlglidaveloped supraorbital ridges restricted
to frontals, mesopterygoid fossa never extendingbe the maxillary bone, alisphenoid strut

always absent, anterior opening of the alisphere@idal always present, subsquamosal
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fenestra always present, and capsular processa@r Imcisor alveoli slightly curved Q.
paricola, in contrast to short nasal bones, well develogpggraorbital ridges that slightly
extends onto parietal, mesopterygoid fossa gegeeallending beyond the maxillary bone,
alisphenoid strut always present in at least ode sif the skull, anterior opening of the
alisphenoid canal always absent, subsquamosaltfareg/ays absent, and capsular process

of lower incisor alveoli moderately curved@ auyantepui

Oecomys auyantepis also in sympatry witlecomyssp. B andOecomyssp. C, but it
is easily differentiated from the latter two speci®y the longer (11 mm) and reddish brown
dorsal fur, flank lighter and more grayish thansidion, short nasal bones, supraorbital ridges
slightly extending onto parietals, presence ofpliéoid strut, absence of anterior opening of
the alisphenoid canal and subsquamosal fenestamnaderately curved capsular process of

lower incisor alveoli (Tables 10 — 11).

Oecomyssp. B andOecomyssp. C are in sympatry in the Guiana center of emnsi@,
and are very closely related according to our maé&canalysis. Morphologically, they are
very similar to each other, but can be differeetiaby the following characters: short tail in
Oecomyssp. C (about 81 % of head and body length) inrashto long tail irDecomysp. B
(approximately 120 % of head and body length); reérdaudal scale hair longer than the
lateral ones in the former species, instead ofeshalrs similarly long in the latter species;
mesopterygoid fossa generally extends beyond theéllerg bone inOecomysp. C, whereas
it never extends beyond the maxillary boné€ecomyssp. B; smaller hindfoot, darker head
and body dorsal fur, and the presence of a brigintge line at the limits between dorsal and

ventral pelage i®ecomysp. C.

MORPHOMETRICANALYSIS

External and cranial dimensions for @écomyspecies from eastern Brazilian Amazon
are given in Tables 4 — 6, including mean, stanaardr, ranges and sample size for each
variable. Sexual dimorphism was evaluated with élltty’'s T2 test among specimens of
Oecomys paricoldrom the Xingu center of endemism (21 males andehiales), because
this was the larger population we examined withabeéd proportion between males and

females. As the null hypothesis that this poputati@as not sexually dimorphic was rejected
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(F=X, p=0.004), we treate@®. paricola and all other species included in this report as
sexually dimorphic in the subsequent multivariats.t

We performed three multiple-groups discriminantlgses based on 16 log transformed
cranial variables. The first analysis included eliéven species we recognize for eastern
Brazilian Amazon (Figure 6A); the second includedlyothe larger speciesOgcomys
catherinage O. rex O. species B an@. species C; Figure 6B); and the third included dhby
smaller speciesQecomys auyantepuD. paricola O. bicolor, O. cleberj O. rutilus, O.
species A andD. species D; Figure 6C). Table 11 provides the stalwd discriminant
coefficients for the first two axes of these anafysin the analysis including all species, the
first axis explained 73.64 % of the total variatiand served to separate the four largest
species Q. catherinagO. rex O. species B, an@®. species C) from the other®.(paricola
from O. cleberj O. rutilus O. species A an®. species D), with the length of lower molar
row (LLM) contributing most for discriminating thenihe second axis explained 13.99 % of
the total variation and served to partially sepa€at cleberj O. rutilus, O. species A, an®.
species D fronD. auyantepyiwith the length of the palatal bridge (LPB) ahée breadth of

m1 (Bm1l) strongly contributing to discrimination.

In the second analysis, including only the largegcses, the first axis explained 64.12
% of the total variation and served to consisteslparat®©ecomys refrom the other three
species, and partially separ&e catherinaegfrom O. species B an@®. species C. Length of
nasals (LN), length of upper molar row (LM), brdadt M1 (BM1) and the braincase breadth
(BB) are the variables that strongly contributestiese morphometrical separations. The
second axis explained 20.96 % of the total vamatind separate@. rexfrom O. catherinae
andO. species B, as well &. species C fron®. catherinagwith the length of upper molar
row (LM), the breadth of M1 (BM1), the occipital mdyle breadth (OCB) and the length of
lower molar row (LLM) strongly contributing to thigsult. In the latter analysis, including
the remaining species, the first axis explainedB86 of the total variation and served to
separat®©ecomys auyantepandO. paricolafrom O. cleberj O. rutilusandO. species D, as
well as partially separat®. cleberifrom O. species D, with only the length of the palatal
bridge (LPB) strongly contributing to this resulthe second axis explained 29.87 % of the
total variation and barely separat@dcomys auyanteptrom O. paricolg with the breadth of
m1 (Bm1l) strongly contributing to the result.
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Despite the fact that our dataset was not robustbaanced to all species, which may
lead to some deviations in this analysis, we caldelinat the breadth of the braincase (BB),
breadth of m1 (Bm1), breadth of M1 (BM1), lengthtloé lower molar row (LLM), length of
the upper molar row (LM), length of nasal (LN), ¢¢h of the palatal bridge (LPB), and
occipital condyle breadth (OCB) are the most raiévaeasurements to the diagnosis of the
species included in this report.

SPECIESACCOUNTS

According to the literature, only six species@&comysare expected to occur in the
eastern Brazilian Amazon, including the states ohapa, Par4, and Mato Grosso:
auyantepui O. bicolor, O. paricolg O. roberti, O. rex andO. rutilus (Musser & Carleton
2005; Bonvincinoet al, 2008). However, our results showed that this nemmb largely
underestimated; since 11 different forms that éffety represent good species could be
recognized by us. Among them, five species areadireexpected to occur in the region
studied Qecomys auyantepuD. bicolor, O. paricolg O. rex andO. rutilug, and two have
never been recorded for the Amazonian regfoacomys catherinag&nown to occur in the
Atlantic forest, andD. cleberj known only from the type locality in Brazil, Digb Federal,
Universidade de Brasilia, Fazenda Agua Limpa). diditton, of the 11 species herein
recognized, four are either new or not currentlogmized taxonomically. They are named
Oecomysp. A,0ecomysp. B,Oecomysp. C, andDecomysp. D. By contrast, we found no
specimens ofOecomys robertamong our samples, despite it is expected to orcuhe

northern part of the state of Mato Grosso.

Bellow, we provide morphological descriptions, briaxonomic notes, and the
complete geographic distribution of each of thesfiécies recognized in this report, including
maps with collecting localities of specimens hetamined (Figures 7 — 11). For some large

sampled species we also provide comments on geagragriation.

Since we did not analyze types associate@¢oomyswe chose not to name the forms
that are not positively assignable to any of thenimal taxa available. Appropriate description
of new forms and or revalidations and re-descniof currently synonymized forms will be

soon undertaken in another report. In our phylogiemmalysis, we included one unidentified
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species which refers to one specimen (MZUSP 29380@)since we have not examined the

voucher specimen, we have not included this spétitss account.

Oecomys auyantepui Tate, 1939

Geographic distribution: South-central Venezuela eastwards through theauyo Amapa,
Brazil, and southwards to Amazonas and Para, Brazifar as the left bank of the Amazon
River (Musser & Carleton 2005; Figure 7).

Taxonomic notes Originally described by Tate (1939) based on &dult males and one
adult female , adult specimens from southern slopdsenezuela, Bolivar State, Mt. Auyan-
tepui, 1100 m. Tate (1939) present®d auyantepuias a species with gray-based ventral
pelage, short feet and slightly tufted tail. Théhau stated tha®. auyantepucould be allied

to thetrinitatis group, then related to the gerfdsyzomysBased on pelage color similarities,
Cabrera (1960) considered it as synonymspéciosus Later, Musser & Carleton (1993)
synonymizedauyantepuiunder paricola, but Vosset al. (2001) considered it as a valid
species on the basis of cranial morphology and thginion was followed by Musser &
Carleton (2005).

Morphological description: Every comparable character exhibited by specintbas we
have identified a®©. auyantepumatches those features provided in the originatdigtion

by Tate (1939) and the description of French Guysoeimens by Vosst al. (2001), except
for the tail color. According to the authors, tlad ts uniformly dark brown (almost blackish)
tail in the species, but almost all specimens amalyby us exhibited the ventral side of the
proximal part of the tail paler than the distaltpair it, being more appropriately defined as
slightly bicolored.

Oecomys auyantepis intermediate in size to other congeneric sgeflable 9). The
dorsal pelage is smooth, thick and large, reachiihgnm in length. Head and dorsal pelage
vary from yellowish-brown to reddish-brown in adultFlank is lighter and grayish than
dorsum. Ventral pelage is variable in color, beiolly gray-based with cream-colored to
pale-buff tip, or only laterally gray-based withettpectoral region self-cream or pale;
however, chin and throat are always self-colorecaim or pale). The larger mystacial

vibrissa is uniformly brown colored; they reach abd0 mm in length, surpassing the ear.
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Proportionally to head and body length, the eagtlems larger in males than in females and in
young specimens, decreasing according to age,maufigim 17 % to 14 % in males and from
15 % to 13 % in females. Skin pigmentation of tiae earies from brown to dark brown.
Hairs on external surface of the ears are shorvisilile without stereomicroscope, with color
varying from orange to dark brown, just like dorgalage. Internal hairs of ears paler,
ranging from cream to orange colored. The tail meaabout 107 % of head and body length,
and this is the same proportion in all age classessexes. As described above, the tail is
slightly bicolored, with the ventral side paler time proximal part of it. Caudal scales are
small, rounded, and arranged in circles. Every ahadale have three hairs related to it, all
three similarly thick, but the central hair is lemghan the other, reaching almost three scale
rows in length while the others reach only two saaws. All specimens exhibit a pencil
ranging from 5 to 8 mm in length, which is more éleped in older than in younger
specimens. Body pelage extends maximum 5 mm oeepribximal part of the taxidermized
tail. Feet reach approximately 19 % of head and/bewigth.Oecomys auyantepaihibit six
well developed plantar pads, which is more devalope mature adults. Plantar surface of
hands and feet are smooth, but the fingers extiésinal folds that remind scales. Claws are
curved, and ungual tufts cover only the base ofdhaes. Roughly, hands and feet color
varies from cream to light brown with a brown spmt dorsum that becomes more

conspicuous with increasing age.

In general, the skull ddecomys auyantepbias no morphological characters that can be
consistently used to discriminate this species ftbenmajority of other species included in
this report (Figures 12A and 13A). auyantepuexhibits short rostrum relative to the skull
length; shallow zygomatic notch, which is almostpéerceptible dorsally; and divergent
interorbital region, just like other congeneric gps. Other craniodental characters will be

discussed hereafter.

Nasal bone is short, not surpassing the lachrynoaltdl-maxillary suture. Nasal-frontal
suture shape varies from squared to moderatelyayesh Supraorbital ridge is developed,
projecting dorsally from the border of the fronbaine at the orbital fossa; it slightly extends
onto the parietal bone, and increases in size dogpto more age. The frontal-parietal suture
is usually continuous to the frontal-squamosal ytalthough in some specimens the former
IS posterior to the latter. The parietal broadlieexls over the squamosal. Interparietal is well
developed, occupying all the braincase width; ivider than longer, with width larger than

the frontal-parietal suture. The anterior edge asapterygoid fossa does not reach the
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posterior edge of the M3 alveoli, which characesia long palate; this edge varies from
rounded to W-shaped. Mesopterygoid roof is totakgified. Incisive foramina vary from
oval to teardrop shaped. In general, there is guenposterolateral pit on each side of the
palate, but a small second pit can be presentlinare side. Alisphenoid strut often present
in both sides of skull, rarely absent in one siflik.analyzed specimens have the anterior
opening of the alisphenoid canal, and most of tidemmot have subsquamosal fenestra. All
specimens showed the pattern 1 of carotid and dit@pzrculatory system described by Voss
(1988), in which a large stapedial foramen acconatex] the large stapedial artery, the
posterior opening of the alisphenoid canal is predaut less conspicuous, and a conspicuous
anteroposterior groove on the inner surface ofstipgamosal and alisphenoid bones usually
marks the passage of the supraorbital branch o$tdq@edial artery along the lateral wall of
the braincase. The wall of the internal carotid atars often composed of only the
ectotympanic and the basioccipital bones; howawespme analyzed specimens the periotic
reaches the wall of this canal, but its proportionrelation to the ectotympanic and
basioccipital bones is not very significant. Magtossification is highly variable, being either
totally ossified, with an external groove with oitlvout a dorsal foramen, or partially
ossified, with small fenestra on the dorsal madfithe mastoid. The mental foramen opens
laterally. Both upper and lower masseteric ridges pnly at the anterior end of each ridge,
and do not surpass the m1 alveoli. The capsularegroof the lower incisor alveoli is always

present and moderately curved.

There is no accessory labial root on M1. On M1, dn¢éeroflexus is always present
(Figure 14 E1). On M2, the protoflexus and an asmgsloph posterior to the paracone are
always present; in young specimens, the mesoflexpiesent as a unique labial fossette on at
least one side; in mature adults, the mesoflexdsvided into labial and medial fossetti. The
M3 hypoflexus is deep, disappearing only in vergl specimens. First and second lower
molars (m1 and m2) do not show accessory rootsvisiahs of the anterior root, thus each
molar presents only two roots. Anteromedian fogbeésdt present on ml (Figure 14 E2). On

m3, the posteroflexid is deep, disappearing onlyeiry old specimens.
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Oecomys bicolor Tomes, 1860

Geographic distribution: From eastern Panama to western Colombia and Bruad
Venezuela, Guyana, Amazonian drainage of Bolivielo@bia, Peru, Ecuador and Brazil to
the Tapajos River (Musser & Carleton 2005; Figure 8

Taxonomic notes Described by Tomes (1860) based on a specimem Erouador, Morona-
Santiago Province, Gualaquiza, Rio Gualaquiza, @8®ecomys bicolowas treated as a
species-group with seven subspecies by Cabrera@)18énevolensrhomas, 1901bicolor
Tomes, 1860florenciaeJ.A. Allen, 1916 milleri J.A. Allen, 1916 nitedulusThomas, 1910
paricola Thomas, 1904, andosilla Thomas, 1904; and as a species-group with four
subspecies by Hershkovitz (1960jcolor Tomes, 1860phaeotisThomas, 1901trabeatus
G.M. Allen & Barbour, 1923, andccidentalisHershkovitz, 1960. Even toda§. bicolor is
treated as a probable species complex, with 1@jwynonymsbenevolens’homas, 1901;
dryasThomas, 1900endersiGoldman, 1933florenciaeJ.A. Allen, 1916milleri J.A. Allen,
1916; nitedulus Thomas, 1910¢pccidentalisHershkovitz, 1960phelpsi Tate, 1939yosilla
Thomas, 1904; anlabeatusG.M. Allen & Barbour, 1923 (Musser & Carleton 2005

Morphological description: Every comparable character exhibited by specimiom
Rondbnia matches those features of specimens ftooa River described by Patted al.
(2000). However, specimens from Guiana showed dtifferences that we treated herein as
geographic variations.

This species is larger th&ecomys cleberD. rutilusandOecomysp. D (Table 8). Its
dorsal pelage reaches 6 mm in length and is bogiwnish orange colored, with head darker
and flank lighter than dorsum. Head, dorsum andkfleur are darker in males then in
females. Ventral pelage is white to the roots withwithout a thin line gray-based at sides.
The larger mystacial vibrissa reaches 35 mm intlenghe ears are almost naked, brown
colored in females and dark brown in males. ThHegdrown and slightly bicolored with the
ventral side paler in the proximal part of it, abdd5 % of head and body length. Caudal
scales vary from squared to round shaped and exegad in circles. The central hair of each
scale is longer and thicker than lateral ones, hiegc more than two scale rows. All
specimens exhibit a short but distinct pencil (m& in length). Body pelage extends 5 — 8
mm over the proximal part of the taxidermyzed tRéet are broad and reach approximately
15 % of head and body length. Plantar surface é@xaillew squamaeand dermal folds in
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fingers, as well as six much developed plantar p@tsvs are curved, and ungual tufts cover
only the base of the claws. The dorsal surfaceeff &nd hands are covered mainly with pure

brown and brown-based hairs, which leads to a consps spot on metatarsals.

The skull ofOecomys bicolors longer and narrower than other morphologicelbsed
species Q. cleberj O. rutilus and Oecomyssp. D), except byDecomysspecies A (Figures
12B and 13B). The nasal-frontal suture is squaredtinuous to pre-maxillary-frontal suture.
Supraorbital ridge is slightly developed, projegtidorsally from the border of the frontal
bone at the orbital fossa; it slightly extends otht® parietal bone. The frontal-parietal suture
Is usually continuous to the frontal-squamosal utfhe parietal broadly extend over the
squamosal. Interparietal is very short in lengthvere, with the interparietal-parietals suture
at the same length of frontal-parietals suture. Thgomatic plate is thin and short. The
anterior edge of mesopterygoid fossa does not réechosterior edge of the M3 alveoli; this
edge varies from square to round shaped. Mesoptierygof is totally ossified. Generally,
there is one large posterolateral pit on each sidbe palate. Incisive foramina are teardrop
shaped, at the same length or shorter than pddatije. Alisphenoid strut is always absent.
The anterior opening of the alisphenoid canal ssent. The subsquamosal fenestra varies
from very small, when the subsquamosal processi¢k aind short, to largely opened, when
the subsquamosal process is thin and long. Allispets showed the pattern 1 of carotid and
stapedial circulatory system described by Voss §L98he wall of the internal carotid canal
is often composed of only the ectotympanic andlhsioccipital bones; however, in some
analyzed specimens the periotic reaches the walliicanal, but its proportion in relation to
the ectotympanic and basioccipital bones is noy ggynificant. Mastoid ossification varies
from totally ossified to the presence of a foranoenthe dorsal margin of the mastoid. The
mental foramen opens laterally. Both upper and tawasseteric ridges join only on anterior
tip of each ridge and do not surpass the m1 alvébk capsular process of the lower incisor

alveoli is always present but slightly curved.

An accessory labial root is always present in MhAe Rnteroflexus is also present on
M1 as a single internal fossette (Figure 14 G1). NIy the protoflexus is absent, but an
accessory loph posterior to paracone is preseatptbsoflexus is a single internal fossette.
Hypoflexus is always present on M1 but is shalldWwere is an accessory labial root on m1.
The anteromedian fossettid is present on m1 (Figar&2). On m3, the posteroflexid is deep.
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Geographic variation: Specimens from Guiana are smaller, darker anck mpeltow-grayish

than specimens from Rondbénia and Jurua River. peeisens from Guiana also have the
tail similar in size with the head and body lengdtie alisphenoid strut always present on at
least one side of the skull, the nasal-frontal utuore rounded, and the interparietal longer

and wider.

Oecomys catherinae Thomas, 1909

Geographic distribution: Forested zones in Brazil south of the Amazon Ri®m the
Madeira River to the Tocantins River, and in théaAtic Forest from the state of Paraiba
southwards to the state of Santa Catarina, inctu@axt of the states of Minas Gerais and
Goias (Musser & Carleton 2005; Bonvinciebal. 2008; Figure 9).

Taxonomic notes Oecomys catherina@as described by Thomas (1909) synonymized under
Oryzomys subflavud/agner, 1842 by Hershkovitz (1960) but considexed valid species by
Cabrera (1960). Hershkovitz (1960) descrilé&gyzomys bahiensisa replacement foMus
cinnamomeudPictet & Pictet, 1844 preoccupied byPaoechimysspecies. However, both
nominal taxa are currently considered junior symosypfOecomys catherinagvhich in turn

is treated as a valid species of ecomys trinitatigroup in the taxonomic compendium of
Musser & Carleton (2005).

Morphological description: Since the holotype of this species was descrdrethe basis of
specimens from Joinville, Santa Catarina, Branilthe Atlantic Forest, we considered some
differences in specimens from the Amazon Foresgeaxjraphic variations. In general, all

specimens analyzed by us match the original desmmipy Thomas (1909).

Oecomys catherinars the largest species analyzed by us (Tablet®)ut is soft and
thick, reaching 13 mm in length at dorsum. Head laodly pelage is yellow-grayish. Flank is
slightly lighter than dorsum. Ventral pelage isathyt gray-based and white-tipped, with a
pure white spot in throat. The larger mystacialriga reache about 45 mm in length,
surpassing the ears. This latter is short, abo®lef dead and body length, brown colored,
lighter inside than outside. The tail is dark browith the ventral proximal part lighter, about
123 % of head and body length, with rounded scaiesged diagonally. All three scale hairs

are similarly thick, but the central hair is slighionger than lateral hairs, reaching two scales
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rows in length. There no conspicuous caudal tutdyBpelage extends maximum 10 mm over
tail. Feet are short and broad, about 22 % of la@adbody length, with six plantar pads well
developed. Feet and hands are pure white colorddamMbrownish spot on metatarsals, with
squamaen plantar surface and dermal fold in fingers.W®&aare curved with white ungual

tufts longer than claws.

Oecomys catherinaleas a large, narrow and flat skull with short mast (Figures 12C
and 13C). The nasal-frontal suture varies from sgpi#o slight rounded and is continuous to
pre-maxillary-frontal suture. Supraorbital ridges aell developed, passing back as strongly
marked ridges across the parietals. The zygomédte s broad with small projection of the
anterior edge, turning the zygomatic notch notabléorsal view. Frontal-parietal and frontal-
squamosal sutures are continuous. The parietalsbamgeslightly expanded below the lateral
surface of the braincase. Interparietal bone ifded, almost longer than broader with the
parietals-interparietal suture at the same sizabmut 1 mm smaller than frontal-parietals
suture. There is one or two large posterolatetalgn palate. Incisive foramina are longer and
narrow. Mesopterygoid fossa is broad with the anterdge slightly rounded not surpassing
the posterior edge of the maxillary bone, andatd totally ossified. Subsquamosal process is
very short and broad, which leads to a small sulrsmpsal fenestra. Alisphenoid strut is
always absent at both sides, but the anterior ogeaf the alisphenoid canal is large and
always present at both sides. All specimens shaWwedpattern 1 of carotid and stapedial
circulatory system described by Voss (1988). Thiy skull we analyzed from the Atlantic
Forest do not exhibit the bullae, ossicles and @atad foramina, but in all other specimens
the wall of the internal carotid canal composedagfsvonly by the bullae and the basioccipital
and the mastoid ossification varying from totalssified to the presence of a small fenestra.
The mental foramen opens frontally. Both lower apger masseteric ridges conjoined as a
single crest under m1 alveoli. The capsular prooésswer incisor alveoli is always present

and well developed.

An accessory labial root is always present in Mie Bnteroflexus is also present as a
single internal fossette on M1 (Figure 14 D1). Tpretoflexus is absent on M2, but the
accessory loph posterior to paracone is preserd. mésoflexus on M2 is a single internal
fossette. The hypoflexus is always present on M3sshallow. On m1, there is an accessory
labial root. A shallow anteromedian fossettid isoapresent on ml (Figure 14 D2). The

posteroflexid is always present and deep on m3.
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Geographic variation: In some specimens from the Xingl and Rondéniatecenof
endemism, the subsquamosal fenestra is abseningecfrom Xingu region show the lower
masseteric ridge more conspicuous than the uppessetexic ridge. The specimen
MPEG39904 is dark reddish colored in head and dorqelage, and the specimen
MPEG38898 showed the interparietal bone more Gkeuyantepyii.e. much broader than
larger, with the parietals-interparietal suturegéarthan frontal-parietals suture. Specimens
from the Rondodnia region show smaller feet andtteih specimens from other regions. The
specimen MPEG12656 show the frontal-parietal supgosterior to the frontal-squamosal
suture, and the parietals restrict to the dorsdhee of the braincase. Finally, the specimen
MPEG34224 show alisphenoid strut at one side off.sku

Oecomys cleberi Locks, 1981

Geographic distribution: Brazil, south of the Amazon River, between thens Xingl and
Tocantins, southward to its type locality in Bréal Federal District (Figure 8).

Taxonomic notes Described by Locks (1981) based on an adult fen@ilcleberihas been
morphologically associated t@ecomys bicolofTomes, 1860) an®. milleri J.A. Allen,
1916, the latter of which is currently consideredjumior synonym of O. bicolor.
Morphological description: This species is about the same siz®etomys rutilugTable 8).
Old specimens are yellowish-brown at head and dor$tank is lighter than dorsum with a
bright yellow line at the limits to ventral surfacéentral fur varies from pure white to light
gray-based, but chin and throat are always whiteéaoots. Young adults are darker than old
ones in head, dorsum and flank pelage; however,noaieire adult shows sparsely pelage,
more grayish, like a young specimen. The largertatyal vibrissa reaches 35 mm in length.
Ears are short, approximately 14 % of head and lenyth, and light brown colored in old
specimens and dark brown in young adults. Dorsakfahort, about 5.5 mm in length. Tail is
about the same size of head and body (101 %),ltarkn with small squared scales arranged
in circles. Every caudal scale have three hairagted|to it, all three similarly thick, but the
central hair is longer than the other; males shothedhairs very longer, central hairs reach
three scales while lateral hairs reaches two stallength; females showed shorter hairs than
males, with central hair reaching no more than seaes while lateral ones a little more than
one scale in length. There is a small pencil reagfiom 3 to 4.5 mm in length. Body pelage
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extends from 5 to 10 mm over the proximal part af. tFeet are small and narrow,
approximately 21 % of head and body length, withpdantar pads well developed and a few
squamaeat the central part of plantar surface. Claws @amved with white ungual tufts
covering an half of each claw. Fingers are maiwlyeced by pure white hairs, however there
some brown-based hairs next to metatarsals. Docsuaet and hands are uniformly covered
by pure white, pure brown and brown based hairsclwleads to cream colored dorsum; one

specimen (MG39785) showed a conspicuous dark bspehon metatarsals.

Oecomys cleberskull is about the same size and shapedetomys rutilusskull
(Figures 12D and 13D). The rostrum is short wittaaal-frontal suture squared to V-shaped
generally continuous with pre-maxillary-frontal srg. Supraorbital ridge is present but
slightly developed. Zygomatic plate is thin withquibjection of its anterior edge. Frontal-
parietal and frontal-squamosal sutures are contisuBarietals broadly extending onto lateral
surface of the braincase. Interparietal with irdeigtal-supraoccipital suture moderately
rounded, wider than longer, but smaller than thetgy@or part of the braincase in breadth and
length, with frontal-parietal and parietal-interigd@l sutures ate the same size. Generally,
there is one large posterolateral pit on eachaidbe palate. Incisive foramina is narrow and
about the same length than palatal bridge. Mesgpdet fossa open U-shaped, do not
extending beyond the posterior border of the mailbone and with its roof totally ossified.
Alisphenoid strut is always absent and the antenp@ning of the alisphenoid canal is always
present. The subsquamosal process is very thifomger and the subsquamosal fenestra is
always moderate in size. This species showed ttterpel of carotid and stapedial circulatory
system described by Voss (1988). Generally, thé efahe internal carotid canal composed
only by the bullae and the basioccipital bones; énmv the periotic can compose this wall
too. The mastoid ossification varies from totalpsified to the presence of a small fenestra on
top. The mental foramen opens laterally. Both ugmer lower masseteric ridges join only on
anterior tip of each ridge and do not surpass thealveoli. The capsular process of the lower
incisor alveoli present but slightly curved.

An accessory labial root present in M1. On M1, @néeroflexus is always present as a
single internal fossette (Figure 14 11). Protoflexs absent on M2, and the presence of an
accessory loph posterior to paracone is variablesdflexus on M2 is a single internal
fossette. Hypoflexus always present on M3 but shatin young adults; in old specimens it is

absent or present as a very small and shallow geipre On m1 and m2 there is no accessory
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roots or divisions of the anterior root, thus thislar presents only two roots. Anteromedian
fossettid is present on m1 (Figure 14 12). Postexal is present and deep on m3.

Oecomys paricola (Thomas, 1904)

Geographic distribution: Brazil, south of the Amazon River, from the righargin of the
Xingu River to the eastern border of the stateavBPincluding the Marajo Island (Figure 7).

Taxonomic notes This species was described by Thomas (1904) uhdagenufRRhipidomys
as a very small species of tRaipidomys dryagroup. Thomas (1906) synonymizBRddryas
Thomas, 1900 undé€decomys bicolo(Tomes, 1860) when he described this genus. Te ty
of O. paricolais a female specimen from Igarapé-Assu, Para SBatzil. Thomas (1904),
considered it closely allied ®. dryas from which it can be readily differentiated by rhuch
duller coloration and its smaller skull size. Cahbr€l960) considered it as a subspecies of
Oryzomys (Oecomys) bicolodisagreeing with Hershkovitz (1960) who synonyedizit
underOryzomys (Oecomys) bicolaand considered skull size and coat colopaficola as
morphological variations dficolor. Musser & Carleton (1993) recogniz€&comys paricola
as a valid species and also included auyantepuiTate, 1939 as its junior synonym.
However, O. auyantepuiwas revalidated by Vosst al. (2001), an opinion followed by
subsequent authors.

Morphological description: The morphological features @. paricola described in this

report were based mainly on specimens from thereasgin of the Tocantins River, the same
region of its type locality. Different morphotype$ other populations were assumed to be
geographic variants and are described further i $pecies account. Specimens from the
Belém center of endemism are identical to the oepsrted in the species original description

(Thomas 1904), and to those used by \&isal. (2001) for comparisons wit®. auyantepui

Oecomys paricolés smaller thar®. auyantepu{Table 9). The dorsal pelage is smooth
and reaches about 9 mm in adults. Head and dorsulré dark yellowish-brown. Flank is
lighter than dorsum. Ventral surface are totallgygbased with white tip, but chin and throat
are white to the roots. Mystacial vibrissae arekikh with uncolored tip, reaching 40 mm in
old specimens. Ear is short, approximately 14 %e#Hd and body length, with dark brown
hairs outside and dark orange hairs inside. THereach about 112 % of head and body
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length and is dark brown slightly bicolored, wittetventral side paler in the proximal part of
it. Scales are small and rounded arranged in sirdlbe three scale hairs are similarly thick
with the central hair longer than lateral oneschéi@g almost three scales in length in contrast
to the lateral hairs that reaches two scales. Tiseavays a distinct pencil reaching 6.5 mm
in old specimens. Body pelage extends maximum 10aven the taxidermyzed tail. Feet are
short and narrow, reaching 21 % of head and bodgthe with six plantar pads well
developed. Feet and hands has smooth plantaceunfith dermal folds on fingers. Dorsal
surface varies from cream to lighter brown with ravin spot on metatarsals, with hairs
totally cream colored and totally dark brown, besithrown-based and cream tip hairs. Claws
are curved and ungual tufts cover only the bagheotlaw.

This species has a narrow and delicate skull (Eggd2E and 13E). Nasal bone is long,
surpassing the pre-maxillary-frontal suture, witle thasal-frontal suture generally slightly
rounded. Supraorbital ridge is slightly develop&ygomatic plate does not show any
projection of its anterior edge. Frontal-parietatgl frontal-squamosal sutures are continuous.
Parietals broadly extend onto lateral surface @linmase. Interparietal is well developed,
occupying all the braincase breadth, it is widemtllonger, and its breadth is larger than the
frontal-parietal suture. Generally, there is onedaposterolateral pit on each side of the
palate, however a few specimens showed two or thmealler pits at least on one side.
Incisive foramina are oval-shaped. The mesoptedygossa anterior edge varies from
squared to moderate rounded shaped and neverhgapsdterior edge of the maxillary bone.
Mesopterygoid fossa roof is totally ossified. Ahgmoid strut is always absent. The
subsquamosal fenestra and the anterior openingisphanoid canal are always present. All
specimens showed the pattern 1 of carotid and di@p=rculatory system described by Voss
(1988). The wall of the internal carotid canal @mposed often only by the bullae and the
basioccipital bones, however in some analyzed spEw the periotic reaches the wall of this
canal, but its proportion in relation to the bullaed basioccipital is no very significant.
Mastoid bone often shows a large foramen on topalfew specimens exhibit this foramen
very small. The mandible is delicate, like the §kwith a mental foramen laterally disposed.
Both upper and lower masseteric ridges join onlyaoterior tip of each ridge and don’t pass

the m1 alveoli. The capsular process of the loweisor alveoli is slightly curved.

There is no accessory labial root in M1. Anterofiexs also present as a single internal
fossette (Figure 14 F1). Protoflexus and an accgdsph posterior to paracone are present

on M2. Mesoflexus on M2 is a single internal foss&t young specimens, but is divided into
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labial and medial fossetti at least on one sidadflts. Hypoflexus is present on M3 but is
shallow. On m1 and m2 there is no accessory raotsvesions of the anterior root, thus this

molar presents only two roots. Posteroflexid isaglsvpresent and deep on m3 (Figure 14 F2).

Geographic variation: All specimens from the Marajo Island and a few@mens from the
Xingu region are greater in size than specimens ftbe Belém region, resemblinQ.
auyantepuiin exhibiting well developed supraorbital ridgedpecimens from the Marajé
Island and Xingu region are also distinct in haviaifyscales more rounded, with longer hairs
than the specimens from Belém, darker feet witbhrespicuous dorsal spot in old individuals,
plantar surface of feet witequamaein a few specimens, generally the nasal bone ,short
without passing back the pre-maxillary-frontal satumarkedly rounded nasal-frontal suture,
variable positions between frontal-parietal andhfabsquamosal sutures, anterior edge of
mesopterygoid fossa generally surpassing the postlge of the maxillary bone but never
reaching M3 alveoli, presence or absence of thequdmosal fenestra, anterior opening of
the alisphenoid canal very variable, generally mnha&stoid bone totally ossified, and well
developed mesoloph in m3. Specimens from the Mdsd@ind also resembl®. auyantepui

in exhibiting a conspicuous midline of self-whitaits on ventral pelage, and robust mandible

with conspicuous capsular process of lower incideeoli.

Oecomysrex Thomas, 1910

Geographic distribution: Eastern Venezuela eastwards through the Guyanantapa,

Brazil, as far as the north margin of the AmazowveR(Figure 9).

Taxonomic notes Described by Thomas (1910) as a large specig3easbmyswith much
developed supraorbital ridges and general appearahd). catherinae Thomas, 1909.
Cabrera (1960) considered it as a subspeci€s oatherinagbut Hershkovitz (1960) treated
both taxa as subspecies Ofyzomys subflavu$Vagner. In the same work, Hershkovitz
(1960) change®ecomys rexame td0. regalis(Hershkovitz, 1960), because the homonymy
with Calomys rexVinge recognized a®ryzomysat that moment. Musser & Carleton (1993)

recognized it as a valid species@¥comysan opinion followed by subsequent authors.

Morphological description: This species is easily identified by its shortl dmoad skull with

a conspicuous postorbital process, but a youngirspacexamined (IEPA2410) does not
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show this process. The only difference we foundvbeh our morphological data and the
description of French Guyana specimens provideWdsset al. (2001) was the alisphenoid
strut absent in our specimens, compared to theepcesor absence in those specimens.
However, since our sample is much reduced, we daausider this character as discrepant.
Comparing our data to the original description (flag, 1910), we found that every
comparable character matches.

This species is smaller than its sister-speCiesomys catherinadut it is intermediate
to large in size compared to other congener spdci@sle 9).0ecomys rexs dark yellow-
grayish at dorsum. Flank is lighter than dorsumtvéd pelage is totally dark gray-based and
white-tipped with a small pure white spot on thro@brsal pelage is smooth and long,
reaching more or less than 13 mm in length. Th&-dewwn, almost blackish, tail is about
115 % of head and body length with rounded scailesged in circles and no pencil on tip.
The central hair of each scale is thicker and lortban lateral ones, reaching almost two
scale rows; young specimens showed more squaréessedh all hairs at the same length
(almost two scales). Body pelage extends 4 — 5 wen t@il. Feet are larger and broad, about
18 % of head and body length. All six plantar padswell developed and the plantar surface
of hands and feet are covered vwstijuamaeand dermal folds in fingers. Claws are curved and
reach 1 mm in hands and 2 mm in feet, with unguiés$ foure white covering all claw bases
and more than a half of the claw in length. Dorsafrfeet and fingers are totally covered with
dark brown based and white-tipped hairs, howeVer,general coloration of it varies from
cream to light brown, with no darker spot. Feehsii young specimen is mainly whitish with
more totally blackish and black-based hairs, angl gimgual tuft is black-based totally
covering the claw in length.

Oecomys rexas a short and broad skull with braincase andumsconvexes forming a
notable depression in the beginning of the intéital region (Figures 12F and 13F). Nasal
bone is short, with nasal-frontal suture slightmded and anterior to pre-maxillary-frontal
suture. Supraorbital ridges strongly diverge aredveell developed even in young specimens,
but are much developed in old ones. After the supital ridge there is a conspicuous
postorbital horizontal process, which is an impatrtaharacter for the recognition of this
species. There is a slightly development of theramt edge of the zygomatic plate. Frontal-
squamosal suture is continuous to frontal-parietélire. Parietal bone broadly extends upon
squamosal bone. Interparietal bone is well develppeder than longer, occupying all the

braincase breadth. There is one posterolaterat mach side of the palate, but small second
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pit can appear in one side of palate. Incisive fona are large and oval-shaped. The
sphenopalatines vacuities are present but reducadreow openings situated before and after
basisphenoid-presphenoid suture. Mesopterygoicafasserior edge varies from squared to
accentuate rounded. Subsquamosal process is veryaid broad, which leads to a small
subsquamosal fenestra. Alisphenoid strut is alwaysent at both sides, but the anterior
opening of the alisphenoid canal is large and adwaresent at both sides. All specimens
showed the pattern 1 of carotid and stapedial keitory system described by Voss (1988).
The wall of the internal carotid canal is composddays only by the bullae and the
basioccipital bones. The mastoid bone is totalkifeesl. The mental foramen opens frontally,
like in Oecomys catherinad he lower masseteric ridge is more conspicuoas tlpper ridge,
but both ridges conjoined as a single crest undehypoconule and stay as a unique ridge to
anterior edge of m1 alveoli. The capsular procdédswer incisor alveoli is always present,

but reduced to a slight rounded elevation.

There is no accessory labial root at M1. Anteromediexus is generally absent on M1
(Figure 14 Al); however the young specimen showg\iiteroflexus is also present as a
single labial fossette on young and young adultispens but divided into labial and medial
fossetti in mature and old adults. Protoflexusbisesmt on M2, but an accessory loph posterior
to paracone is present. Mesoflexus on M2 is a simgfiernal fossette. Hypoflexus is also
present on M3, but is shallow. First and seconcelomolars do not show accessory roots or
divisions of the anterior root, thus each molarsprgs only two roots. Anteromendian

fossettid is always present on m1 (Figure 14 ABxteroflexid is present and deep on m3.

Oecomys rutilus Anthony, 1921

Geographic distribution: From extreme eastern Venezuela eastwards thrinegGuyana to
Amapa, Brazil, and southwards to Amazonas and MBaezil, north of the Amazon River
(Figure 10).

Taxonomic notes Oecomys rutilusvas described by Anthony (1921) as a small, biyght
colored species with very short tail and clear whibhderparts, based on an adult female from
Guyana, Mazaruni-Potaro District, Kartabo. The authointed out that the species might be
associated withosilla Thomas, 1904, but differed from it by the sma#ieme and underparts

white instead of ochraceous. Cabrera (1960) tredted a junior synonym oDryzomys
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(Oecomys) bicolor nitedulu§homas, 1910), considering the typeratilus as an individual
or population variant ofitedulus At the same time, Hershkovitz (1960) considetgdus as

a junior synonym ofbryzomys (Oecomys) bicolor bicolffomes, 1860), based only on the
original description, without examining the type ©Of rutilus which he believed was a
subadult of thenitedulusseries described by Anthony from the same placss#t al (2001)
formally differentiatedO. rutilus from O. bicolor based on morphological and morphometric

characters, revalidating it. Their opinion has bfs#lowed by subsequent authors.

Morphological description: Oecomys rutilugs small in size compared to other congeneric
species (Table 8). The dorsal fur is smooth, thic# large, reaching 8 mm in old specimens.
Head and dorsal pelage varies from yellowish-brawmreddish-brown in adults. Flank is
lighter and grayish than dorsum, like @ auyantepuiVentral pelage is white to the roots
with a thin line of gray-based hair in limits wiflank. Adult females are smaller and more
grayish than males of the same age, and also shp&lade softer like young individuals. The
mystacial vibrissa reaches 40 mm in length andaskish with white tip. Ears are larger,
approximately 16 % of head and body length, anct lthe border dark brownish and the base
cream colored. The tail reach about 114 % of headb@dy length and are uniformly brown
colored, ranging from dark brown in young specimand light brown in old ones. Scales are
rounded arranged in circles, with the central lmmger and thicker than lateral ones, reaching
almost three scale rows in length. There is a doneps pencil that reaches 9 mm in length.
Body pelage extends maximum 8 mm over proximaliporof taxidermyzed tail. Feet are
narrow and long, about 23 % of head and body lengtie plantar surface is generally
smooth, but some specimens showed a $guamaeon it. There are six plantar pads well
developed, however smaller than @ bicolor Claws are curved and covered by larger
ungual tufts that cover almost all claw in lengbtorsal surface of feet and hands are covered
with pure white and pure dark brown hairs with ghhdensity of dark brown hairs next to the

finger bases, which leads to a diffused spot orataetals.

The skull ofO. rutilusis small and inflated (Figures 12G and 13G); fenslulls are
also smaller and more inflated than male skullsaNaone is short, never surpassing the pre-
maxillary-frontal suture, with accentuated roundesal-frontal suture. Supraorbital ridge is
slightly developed, restricted to frontal bone. Tdrgerior edge of the zygomatic plate does
not show projection. The squamosal process of figematic is substantially short and the
jugal bone much developed. The frontal-squamosalrsican be continuous or anterior to

frontal-parietal suture. Parietals broadly extengoru squamosal. Interparietal is well
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developed, occupying all the braincase width, idewithan longer, its breadth is about the
same as the frontal-parietal suture. Generallyetiseone small posterolateral pit on each side
of the palate. Incisive foramina are teardrop-safdée mesopterygoid fossa has a totally
ossified roof and its anterior edge squared oh#dijgounded shaped never extending beyond
M3 alveoli. Alisphenoid strut is generally presem both sides and the anterior opening of
the alisphenoid canal is always present but snidle subsquamosal process is thin and
longer and the subsquamosal fenestra is alwayemrasd large. All specimens showed the
pattern 1 of carotid and stapedial circulatory eysidescribed by Voss (1988). The wall of
the internal carotid canal is composed often by peeiotic together with bullae and

basioccipital bones, however in some specimensctdnal wall is composed only by these
last two bones. Mastoid bone generally shows alderastra on top of the bone. The mental
foramen opens laterally. Both upper and lower ntasseridges join only on anterior tip of

each ridge and do not surpass the m1 alveoli. &psutar process of the lower incisor alveoli

is always present and moderately curved.

There is an accessory labial root on M1. On M1,ahteroflexus is present (Figure 14
J1). On M2 the protoflexus and an accessory lo@igpior to paracone are always present.
The mesoflexus is always present as a unique eltéossette on M2. The M3 hypoflexus is
deep. First and second lower molars (m1 and m2jati@how accessory roots or divisions of
the anterior root, thus each molar presents only teots. The anteromedian fossettid is

present on ml (Figure 14 J2). On m3, the postedidfie deep.

Oecomys species A
Geographic distribution: Brazil, between the rivers Madeira and Tapajoguife 8).

Morphological description: Morphologically, this species is similar @ecomys bicoloand

O. rutilus with which they share a completely pure white tva@nsurface and a small and
delicate skull. We tried to associate the specigh wne of the ten synonyms currently
recognized forO. bicolor based on the original descriptions, but none séenfts it.
Evidently, the types of these nominal taxa stileshdo be examined in order to name the

species appropriately.
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Oecomysspecies A is about the same size@f bicolor (Table 10) with smooth
intermediate pelage in length, about 10 mm. Dolgais dark reddish with the back parts
bright reddish. Head is more dark brown than dordtleank is lighter and brighter than head
and dorsum with back parts bright orange and atearts and the lateral side of head bright
yellowish. Ventral surface is white to the rootshwinner part of legs light gray-based. The
large mystacial vibrissa reaches 40 mm. Ear is Beokvn, lighter inside, reaching 17 % of
head and body length. The tail is densely haireti Wairs white and black colored, giving a
griseous aspect to it. Scales are squared andgedan circles, with the central hair longer
than lateral ones, reaching almost three scalésnigith contrasted to two scales reached by
the lateral hairs. The pencil reaches 9 mm in lenBbdy pelage extends about 4 mm over
the taxidermyzed tail. Feet are large and narrqwpraimately 23 % of head and body
length. Plantar surface of feet and hands are smaibh six pads well developed. Claws are
curved with ungual tuft covering almost all ofritlength. Dorsum of feet, hands, fingers and
ungual tuft are covered by white, brown and browasda hairs, with more brown hairs in

metatarsals, forming a distinct dark spot.

The skull is rounded like in typical small spec#@OecomygqFigures 12H and 13H).
Nasal bone is long, surpassing the pre-maxillaoytfal suture, with rounded nasal-frontal
suture. Supraorbital ridge is slightly vertical dped, restricted to frontal bone. The anterior
edge of the zygomatic plate does not show projectioontal-parietal suture is continuous to
frontal-squamosal suture. Parietals broadly extentb lateral surface of the braincase.
Interparietal is wider than longer, with parietaiterparietal suture about the same size of
frontal-parietals bones. The palatal bridge exhiltiwo small posterolateral pits. Incisive
foramina are large. The anterior edge of the mespgoid fossa is rounded and extends
beyond the posterior edge of the maxillary bonet o not reaches the M3 alveoli.
Mesopterygoid fossa roof is totally ossified. Ahgmoid strut present at both sides of skull.
The anterior opening of the alisphenoid canal isspnt at both sides but small in size.
Subsquamosal process is longer and thin and thegsalosal fenestra is large. The
specimen showed the pattern 1 of carotid and stalpeicculatory system described by Voss
(1988). The wall of the internal carotid canal iemposed only by the bullae and the
basioccipital bones. Mastoid is totally ossifietheTmental foramen is positioned more in the
diastema than in the lateral surface of the maadiBbth upper and lower masseteric ridges
join only on anterior tip of each ridge and do sotpass the m1 alveoli. The capsular process

of the lower incisor alveoli well developed.
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There no accessory labial root on M1. The antexafids present (Figure 14 H1). On
M2 the protoflexus is present; there is no accgslemh posterior to paracone. Mesoflexus on
M2 is a unique internal fossette. Hypoflexus in M®resent but very small. First and second
lower molars (m1 and m2) do not show accessorysrootlivisions of the anterior root, thus
each molar presents only two roots. There is aaramtedian fossettid on m1 (Figure 14 H2).
Posteroflexid is present in m3.

Oecomys species B

Geographic distribution: The Amazon and Tocantins River basins in Brazmiluding the
states of Amazonas, Amapa, Par4, Mato Grosso, acantins (Figure 11).

Morphological description: In a first analysis of morphological charactes& considered
the specimens ddecomyssp. B as a geographical variation@f trinitatis. In fact, they are
morphologically similar tdO. trinitatis and O. roberti but we were not able to consistently
associate them to any one of these species omathe @f original descriptions (J.A. Allen &
Chapman 1893; Thomas 1904) and Pa#bal’s (2000) description of specimens from the
Jurud River. As discussed befo@ecomysp. B also constitutes a monophyletic group which
Is statistically well supported and exhibit higlvéls of cytochromé-nucleotide divergences
when compared t@. trinitatis (12 %) andO. roberti (7 %). Genetically, the species is closely
related toO. roberti from Jurua, but less similar to that regarding rhoipgical features.
SinceO. robertiandO. trinitatis have a large number of nominal taxa associatell thém,

and we did not examine types, we preferred to treaspecies &3ecomyspecies B.

This species is a medium to large-bodi€kcomys(Table 10) with long tail,
approximately 120 % of head and body length, andasmpelage ranging in length from 6 —
9 mm with no age variation. Head and dorsal pelagees from grayish-yellow to grayish-
brown. Flank lighter than dorsum, but not well metkike inOecomys auyantepuVentral
pelage is totally gray-based and white-tipped wetiin and throat always pure white.
Specimens collected a long time ago are generatlyenyellowish. The larger mystacial
vibrissa reaches about 42 mm in length, surpagki@gear, and it is uniformly dark brown
colored. Proportionally to head and body, the santermediate in size, about 13 %, and dark
brown colored with dark brown hairs outside andhtligrown hairs inside ears. Tail is dark
brown colored, with proximal ventral hairs browrheéfe no pencil. Scales are squared to



56

round shaped and arranged in circles, with therakhgir slightly longer than lateral hairs,
but both reach almost two scales in length. Bodwagee extends maximum 10 mm over
proximal portion of taxidermyzed tail. Feet argglarand broad, about 22 % of head and body
length. All six plantar pads are well developed; legs than irDecomys auyantepuplantar
surface of hands and feet are smooth, but the ringehibit dermal folds. Claws are curved
reaching 1 mm in hands and 2 mm in feet, with uhgufés covering the base of the claws.
Dorsum of feet and fingers are totally covered wdénk brown based and white-tipped hairs,
however, the general coloration of it varies fromamn to light brown; there is no darker spot

on feet dorsum.

Oecomysspecies B exhibits a very robust, narrow anddilatll(Figures 121 and 13]).
The nasal bone is usually long, surpassing theryawd-frontal-maxillary suture, but it may
be continuous; nasal-frontal suture shape varas Bquared to rounded. Supraorbital ridge is
conspicuous and develops vertically. Generallyntiibsquamosal suture is anterior to
frontal-parietal suture. Parietal bone broadly eateupon squamosal bone. Interparietal is
well developed, wider than longer, but narrowemtlaincase. The palatal bridge usually
exhibits one large posterolateral pit on each sidmyever some specimens two or three
smaller pits. Incisive foramina are teardrop-shagdw anterior edge of mesopterygoid fossa
does not reach the posterior edge of maxillary banmek is variable in shape. Mesopterygoid
roof is totally ossified. Alisphenoid strut alwagbsent in both sides. The anterior opening of
the alisphenoid canal is always present, but srBalhsquamosal fenestra is always present.
All specimens showed the pattern 1 of carotid aageslial circulatory system described by
Voss (1988). The wall of the internal carotid car@inposed often only by the bullae and the
basioccipital bones, however in some analyzed sp@ the periotic reaches the wall of this
canal, however its proportion in relation to othemes is trivial. Mastoid can be totally
ossified, or with superior foramen, or with smadhéstra on top of the bone. The mental
foramen opens laterally, but one specimen (IEPAL53®sented an accessory mental
foramen on the right side of the mandible. Botharpgnd lower masseteric ridges join only
on anterior tip of each ridge and don’t surpassntiealveoli. The capsular process of the

lower incisor alveoli is always present, but sligtturved.

There is no accessory labial root on M1. On M1, @heeroflexus is always present
(Figure 14 C1). On M2 the protoflexus and an aawgssoph posterior to paracone are
always present. Generally, mesoflexus on M2 is iguelabial fossette, but sometimes it

could appear divided into labial and medial fossmtt at least one side. Hypoflexus in M3
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always present in age 2, but in some specimens &gen3 it is absent or very small and
shallow. First and second lower molars (m1 and da2hot show accessory roots or divisions
of the anterior root, thus each molar presents dwky roots. On ml, the anteromedian
fossettid is present (Figure 14 C2). Posteroflgesent in m3, but absent or reduced to a

small enamel island on old specimens.

Geographic variation: Specimens from Belém and Xingu are smaller tharsehfrom
Guiana, especially in skull size. We also notedt thasterolateral pits in palate are
significantly smaller in specimens from Belém anithg compared to the specimens from
Guiana, but this feature may be related to thel skzé. Individuals from Xingu exhibit darker
grayish pelage than those from Belém and Guiana.

Oecomys species C

Geographic distribution: The Amazon River basin to the south of the AmaRiwer in
Brazil, including the states of Amazonas, Para, Matb Grosso (Figure 10).

Morphological description: We first grouped these specimens@escomys trinitatis but
after the molecular analysis we were able to reizegthem as a distinct species. Roughly,
Oecomyssp. C is very much similar . species B, but a few cranial and external characte
can be used to separate them, as discussed indtphMogical Analysis section.

We analyzed the morphology of one young adult n{#&A2445) that retained
juvenile external characters. This specimen iginégliate in size compared to other congener
species (Table 10), with short tail, approxima#&ly% of head and body length, and smooth
long pelage (9 mm in length). Head and dorsal gelagellowish dark brown colored. Flank
is lighter than dorsum with a line almost brightamge abruptly marking the transition
between dorsum and venter. Ventral surface islyotphy-based with chin and throat pure
white; inside legs and pectoral parts are lightayigh than other ventral parts. The larger
mystacial vibrissa is dark brown and reaches 35imiangth, surpassing the ear. Ear is 15 %
of head and body length, dark brown outside anit Ilrown inside. Tail is brown with
squared scales arranged in circles, and the cdrdnabne scale row larger than lateral hairs.
It was impossible to determine presence or absehpencil since it is broken on tip. Body

pelage extends 5 mm over proximal portion of tasideed tail. Feet are short and narrower
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thanOecomyssp. B, about 16 % of head and body length. Allgdantar pads are developed
like in Oecomyssp. B. Plantar surface of hands and feet are smbaththe fingers exhibit
dermal folds. Claws are curved and reaches 1 mhamus and 1.5 mm in feet. Ungual tufts
cover the base of the claws. Dorsum of feet angefi® are totally covered with dark brown
based and white-tipped hairs, however, the gemetatation of it varies from cream to light
brown; there is no darker spot on feet dorsum.

Oecomyssp. C has a robust, narrow and flat skull (Figur2$ and 13J). Nasal bone is
long with nasal-frontal suture V-shaped, surpassivg lachrymal-frontal-maxillary suture.
Supraorbital ridge is conspicuous and developsicadiit. Frontal-squamosal suture is
anterior to frontal-parietal suture. Parietal bdm®adly extends upon squamosal bone.
Interparietal is well developed, wider than longeut is shorter in breadth than braincase
breadth. The palatal bridge exhibits two posteestdtpits on each side. Incisive foramina are
drop-shaped. The anterior edge of mesopterygoidafasirpasses the posterior edge of
maxillary bone, reaching M3 alveoli, and is varalnh shape. Mesopterygoid roof is totally
ossified. Alisphenoid strut is absent in both sidBse anterior opening of the alisphenoid
canal is present but small. Subsquamosal fenesfreesent. This species showed the pattern
1 of carotid and stapedial circulatory system dbedr by Voss (1988). The wall of the
internal carotid canal composed only by the bullad the basioccipital bones. The mastoid
bone has a small foramen on top. The mental forampens laterally. Both upper and lower
masseteric ridges join only on anterior tip of eadge and do not surpass the ml alveoli.

The capsular process of the lower incisor alvexfiresent but slightly curved.

There no accessory labial root on M1 and the afisas is present (Figure 14-B1). On
M2 the protoflexus and an accessory loph postédqraracone are present. Mesoflexus on
M2 is a unique labial fossette. Hypoflexus in M3pigsent. First and second lower molars
(m1 and m2) do not show accessory roots or divisswinthe anterior root, thus each molar
presents only two roots. On ml, the anteromediasefibd is present (Figure 14-B2).
Posteroflexid present in m3.

Oecomys species D

Geographic distribution: Apparently restricted to the region between fkiers Tapajés and
Xingu (Figure 8).
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Morphological description: This species is genetically closely relatedOecomys bicolor
andOecomys cleberhowever, it is morphologically more similar @ecomys rutilusThis is
the smallest species we analyzed (Table 10). Heddlarsal fur is smooth orange-brownish
colored, reaching about 6 mm in length. Flank ighier than dorsum. Ventral surface is
white to the roots. Females are smaller and daHar males, with dorsal fur reaching about
4 mm in length. The larger mystacial vibrissa iskdarown and reaches 34 mm in length,
surpassing the ear. Ear is about 15 % of head add length, dark brown with orange hairs
on inner surface. Dark brown tail longer than head body length, about 110 %, with
squared to rounded scales arranged in circles.céh&ral hair of each scale is longer and
thicker than lateral ones, reaching more than tkoades, while lateral hairs reach no more
than two scales. Pencil is about 6.5 mm in lengibdy pelage extends 8 — 10 mm over
proximal portion of taxidermyzed tail. Feet are shabout 23 % of head and body length,
with six plantar pads well developestiuamaeon plantar surface and dermal folds on fingers.
Claws are curved with densely pure white unguaktabvering almost all claws in length.
Fingers are covered mainly with pure whit hairs.tdti@sals are covered by mainly pure

brown or brown-based hairs, which lead to a congpis spot on metatarsals.

Oecomysspecies D has a small, delicate and inflate gkudjures 12K and 13K), with
small nasal bones and the nasal-frontal sutureagesth, continuous with the frontal-maxillary
suture. Supraorbital ridge is very slightly develdp almost absent. Frontal-parietals and
frontal-squamosal sutures are continuous. Paridtadadly extend upon squamosal bone.
Interparietal bone is very large, wider than longecupying all the braincase breadth. There
IS no projection of the anterior edge of the zygtenplate. The palatal bridge exhibits one
large or two smaller posterolateral pits on eade.sincisive foramina are long and narrow.
Mesopterygoid fossa is broad, its anterior edgeisded and generally do not surpass the
posterior border of the maxillary bone and its reototally ossified. Alisphenoid strut is
always absent and the anterior opening of the ladispid canal is always present. The
subsquamosal process is very thin and longer aadstibsquamosal fenestra is always
moderate in size. This species showed the pattefrcdrotid and stapedial circulatory system
described by Voss (1988). Generally the wall ofititernal carotid canal composed only by
the bullae and the basioccipital bone, howevep#retic can compose this wall too. Mastoid
bone has fenestra on top that varies from smatidderate in size. The mental foramen opens

laterally. Both upper and lower masseteric ridg@s pnly on anterior tip of each ridge and do
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not surpass the ml alveoli. The capsular procestheoflower incisor alveoli present but
slightly curved.

There is no accessory labial root on M1. On M1, dnéeroflexus is always present
(Figure 14-K1). On M2 the protoflexus and an acogsdoph posterior to paracone are
present. The mesoflexus on M2 is usually a singl@al fossette. Hypoflexus in M3 is
present. First and second lower molars (m1 and ue@ally do not show accessory roots or
divisions of the anterior root, thus each molaispregs only two roots, however one specimen
(MG39770) showed an accessory labial root on mg. driteromedian fossettid is present on

m1l (Figure 14-K2). Posteroflexid is very deep in.m3

CONCLUSIONS

Since Hershkovitz’'s (1960) review ofOecomys several studies based on
morphological, molecular and karyotypical data sedwhat the species diversity inside the
genus is larger than the currently recognized. €hudly corroborates this fact, since we were
able to recognize eleven species occurring in Hsteen Brazilian Amazon forest, five of
which are already expected to occur in this a®acpmys auyantepuD. bicolor, O.
paricola, O. rex andO. rutilug), two have never been recorded in the Amazonigiome
(Oecomys catherinadrom the Atlantic forest, an@®. cleberj known only from its type
locality in the gallery forests of the savannaentral Brazil), and four probably represent
new species or species currently hidden in thenamy as synonyms, herein named
Oecomyssp. A, Oecomyssp. B,Oecomyssp. C, andOecomyssp. D. This work is also a
starting point to solve problems faced by the sgstiwho needs to identify specimens of
Oecomysat the species level based on morphological angimemetric characters. Despite
of being able to provide diagnostic characters tstntaxa herein recognized, examination of
types are still necessary to name all of them gppately. In addition, based on high
nucleotide divergence (7.5 %) and the phylogengbisition of specimens identified &
bicolor in our phylogenetic analysis, we agree with prasimolecular studies th@ecomys
bicolor represents a species complex, which awaits méreedeand denser sampled analysis

to be assessed.

Our study contributes significantly to the knowledgf relationships among the species
of Oecomys as it is the most comprehensive phylogenetic ystoid the genus to date,
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including 11 of the 16 currently recognized spegks seven probably new species from a

broad geographical area, with emphasis on thereaBtazilian Amazon region.
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APPENDIX 1

GAZETTEER

Brazil

Acre
[1] Marechal Thaumaturgo, Seringal Oriente, Riaidu08°48’S 72°46'W (Paynter & Traylor 1991).

Amapéa

[2]Amapa. 03°03'N 50°48'W (Gardner 2007).

[3] Ferreira Gomes, Caldeirao.

[4] Ferreira Gomes, Rio Araguari. 00°48'N 51°08®ardner 2007).

[5] ltapod, Fazenda Itapod, AP-156, km 380. 02°@GRIMN5'W (Gardner 2007).

[6] Laranjal do Jari, Cachoeira Santo Antonio, TEP/00°35'S 52°14'W (Collector).

[7] Laranjal do Jari, Iratapuru.

[8] Laranjal do Jari, Resex Cajari, Marinho. 003352°38'W (Collector).

[9] Mazagao, Igarapé Rio Branco, alto Rio Mara®®3@'N 52°12'W (Gardner 2007).

[10] Mazagao, margem esquerda do Rio Maraca. ®%B®26'W (Paynter & Traylor 1991).

[11] Oiapoque, Vila Velha do Cassiporé. 03°13'N13M (Gardner 2007).

[12] Porto Grande, Assentamento Nova Canaa.

[13] Porto Grande, Fazenda Matapi.

[14] Porto Grande, Floresta Nacional do Amap4a,dgérSanto Antonio. 01°05'N 51°53'W (Collector).
[15] Serra do Navio, Parque Nacional Montanhasmdcumaque, Rio Anacui. 01°50'N 52°44'W
(Collector).

[16] Serra do Navio, Parque Nacional Montanhas wmdcumaque, Rio Mutum. 01°13'N 51°55'W
(Collector).

[17] Serra do Navio, PCH Capivara, Rio Amapari530% 52°06'W (Collector).

[18] Serra do Navio, Rio Amapari. 00°59'N 52°03®@a(dner 2007).

[19] Tartarugalzinho, Fazenda Asa Branca.

[20] Tartarugalzinho, Fazenda Sao Bento, AMCELQI®16'N 50°46'W (Collector).

Amazonas

[21] Barcelos, Estirdo do Equador, Rio Javari. 848827 1°30'W (Paynter & Traylor 1991).
[22] Humaita, BR-230, Transamaz6nica, Km 986. 0B&B°02'W (Gardner 2007).

[23] ltacoatiara, Cachoeira Lindoia. 02°58'S 58Rb{TCollector).

[24] Lago do Batista, Sul do Rio Amazonas. 03°BBSL5'W (Gardner 2007).

[25] Manaus. 03°08'S 60°01'W (Gardner 2007).

[26] Manaus, estrada Manaus-Itacoatiara, km 46.
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[27] Marad, Comunidade Boa Esperanca, Igarapé daride, Reserva de Desenvolvimento
Sustentavel Amana. 02°39'S 67°29'W (GeoNet 2009).

[28] Marad, Setor Coraci, rio Coracizinho, Resatgdesenvolvimento Sustentdvel Amana. 01°50'S
55°11'W (GeoNet 2009).

[29] Rio Juru&. 06°45'S 68°00'W (Gardner 2007).

[30] Tefé, Estagéo Ecologica Mamiraua, Rio JapdB822'S 64°42'W (GeoNet 2009).

[31] Uarini, margem esquerda médio rio Solimfds o Ferro - Reserva de Desenvolvimento
Sustentidvel Mamiraua. 02°55'S 65°08'W (GeoNet 2009)

[32] Urucara. 02°23'S 57°38'W (Collector).

Espirito Santo
[33] Aguia Branca, Aguas Claras, Fazenda do Zeguianduca. 18°52'S 40°48'W (Collector).
[34] Cariacica, Alto Alegre, Reserva Bioldgica ded3 Bocas. 20°16'S 40°31'W (Collector).

Goias
[35] Barra do Rio Sdo Domingos. 15°28'S 44°24'WytRar & Traylor 1991).

Mato Grosso

[36] Apiacas. 09°32'S 57°27'W (GeoNet 2009).

[37] Aripuand, Cidade Laborat6rio de Humboldt. @S$160°38'W (Gardner 2007).
[38] Claudia. 11°29'S 54°53'W (GeoNet 2009).

[39] Queréncia, Fazenda Tanguro. 12°49'S 52°21dlig€or).

[40] Vila Rica. 10°00'S 51°06'W (GeoNet 2009).

Mato Grosso do Sul

[41] Brasilandia, Fazenda Barma.

Para

[42] Alenquer, Estacdo Ecologica Grao-Para Sulb®68°55°11'W (Collector).

[43] Almeirim, Cachoeira Santo Antdnio, TCD/PA. BB%S 52°31'W (Collector).

[44] Almeirim, Floresta Estadual Paru, margem dhrélo rio Paru de Leste. 00°56'S 53°14'W
(Collector).

[45] Almeirim, Itapeuara. 00°27'S 52°40'W (Collegto

[46] Almeirim, Reserva Biologica Maicuru. 00°49'9°55'W (Collector).

[47] Altamira, 19 Km S e 18 Km O de Altamira, AgilavUnido. 03°22'S 52°23'W (Specimen label).
[48] Altamira, 54 km S e 150 km O de Altamira, glefil, lote 02. 03°41'S 53°45'W (Specimen label).
[49] Anapu, Caracol, margem direita do Rio Xing&1r'S 51°40'W (Specimen label).

[50] Barcarena. 01°30'S 48°40'W (Gardner 2007).

[51] Belém, Parque Ambiental de Belém, Utinga. @18218°29'W (Gardner 2007).
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[52] Belterra, 26 Km S e 25 Km O de Santarém. 0&°38°57'W (Gardner 2007).

[53] BR-010, km 87-97. 01°40'S 47°47'W (Gardner700

[54] Cachoeira do Espelho, margem direita do Riag¥i 03°39'S 52°22'W (Collector).

[55] Chaves, Fazenda Tauari, margem direita doobh@&xCururu. 00°39'S 50°11'W (GeoNet 2009).
[56] Faro, Floresta Estadual de Faro, margem edgud rio Nhamundd, ca 70 km NW de Faro.
01°42'S 57°12'W (Collector).

[57] Igarapé Jaramacaru.

[58] Ilha de Marajd. 01°00'S 49°30'W (Gardner 2007)

[59] ltaituba, km 446, BR165, Santarém-Cuiaba. 0%56°00'W (Gardner 2007).

[60] Itaituba, Parqgue Nacional da Amazbnia, 56 @8t50'S 56°15'W (Gardner 2007).

[61] ltaituba, Transamazonica. 04°17'S 55°59'W jRay& Traylor 1991).

[62] Itaituba. 04°17'S 55°59'W (Paynter & Trayl@91).

[63] ltupiranga, 26 Km N e 30 Km W de Marab4, gléBalote 05. 05°06'S 49°24'W (Specimen
label).

[64] ltupiranga, Fazenda Mineira, km 42. 05°06'R03V (Paynter & Traylor 1991).

[65] Jacareacanga, Flexal, Km 212. 05°34'S 57°1@%dner 2007).

[66] Juruti, Adutora Capiranga.

[67] Juruti, Area de influéncia do Projeto Juruti@OA.

[68] Juruti, Comunidade Barroso. 02°27'S 56°00'W&¢8nen label).

[69] Juruti, Mutum (antigo acampamento da ALCOA)°ZB'S 56°11'W (Specimen label).

[70] Juruti, Platd Capiranga. 02°30'S 56°11'W (8pen label).

[71] Juruti, Ramal Galiléia.

[72] Juruti, Ramal Pacoval.

[73] Mamia, LT-Oriximina-Macapéa. 04°01'S 62°52"\b(l&ctor).

[74] Maraba, 73 Km N e 45 Km W de Maraba, pertdambal, gleba 29, lote 03. 04°01'S 49°32'W
(Specimen label).

[75] Maraba, Floresta Nacional Tapirapé-Aquiri, jBto Salobo CVRD, Area Controle. 05°50'S
50°32'W (Collector).

[76] Maraba, Floresta Nacional Tapirapé-Aquiri, jeto Salobo CVRD, Barragem de Finos. 05°49'S
50°29'W (Collector).

[77] Maraba, Floresta Nacional Tapirapé-Aquiri, jeto Salobo CVRD, Barragem de Rejeitos.
05°46'S 50°30'W (Collector).

[78] Maraba, Floresta Nacional Tapirapé-Aquiri, jeto Salobo CVRD, Cava da Mina. 05°47'S
50°32'W (Collector).

[79] Maraba, Floresta Nacional Tapirapé-Aquiri,jeto Salobo CVRD, Igarapé Mano. 05°46'S
50°33'W (Collector).

[80] Maraba, Serra dos Carajas. 06°00'S 51°20'VéNee2009).
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[81] Melgacgo, Estacéo Cientifica Ferreira Pennagaa. 01°44'S 51°27'W (Abrahim & Bonaldo
2008).

[82] Monte Alegre. 02°01'S 54°04'W (Paynter & Toayl991).

[83] Novo Progresso, W de Castelo dos Sonhos, BR940km N de Cuiaba. 08°20'S 55°12'W
(Specimen label).

[84] Obidos, Estacéo Ecolégica Grdo-Para CentR8R 55°43'W (Collector).

[85] Obidos, Floresta Estadual do Trombetas. 08°53°31'W (Collector).

[86] Oriximina, Estacéo Ecolégica Grao-Para Ndite®17'N 58°41'W (Collector).

[87] Oriximina, Porto Trombetas, Igarapé Tedfila°96'S 56°33'W (Specimen label).

[88] Oriximina, Porto Trombetas, mineracao bauxXiien, Saracuzinho, km 7, afluente do Rio
Trombetas.

[89] Oriximina, Porto Trombetas, Platd Aviso. 01S180°30'W (Specimen label).

[90] Oriximina, Porto Trombetas, Platé Bela Cru?4'S 56°30'W (Specimen label).

[91] Oriximina, Porto Trombetas, Platd Cipd. 01%186°36'W (Specimen label).

[92] Oriximina, Porto Trombetas, Platb Greig. 01%86°31'W (Specimen label).

[93] Oriximina, Porto Trombetas, Platé Saraca. 0B44°59'W (Specimen label).

[94] Oriximina, Porto Trombetas, Platd Tedfilo. 835 56°31'W (Specimen label).

[95] Paragominas, Fazenda Rio Capim.

[96] Paragominas. 03°00'S 47°18'W (Paynter & Traijfi91).

[97] Parauapebas, Serra Norte, 145 km SW of Ma@Pd0'S 50°18'W (Gardner 2007).

[98] Portel, Floresta Nacional de Caxiuana, PloP&®Bio. 01°57'S 51°36'W (Abrahim & Bonaldo
2008).

[99] Santarém, Curua-Una. 44 Km S e 40 Km E de&@ént. 02°50'S 54°22'W (Specimen label).
[100] Santarém, estrada Santarém-Cuiaba, BR-163B4217.

[101] Sé&o Félix do Xingu, Reserva Indigena Goropréximo a Gradaus, Rio Fresco, afluente do Rio
Xingl. 07°43'S 51°11'W (Gardner 2007).

[102] Terra Santa, Comunidade Maracana, IgarapgiXin2°06'S 56°36'W (Collector).

[103] Tucurui, Igarapé Canoal, 30 Km S de Tucungtgem direita do Rio Tocantins (inundado).
04°06'S 49°38'W (GeoNet 2009).

[104] Villa Braga, Rio Tapajds. 04°25'S 56°17'W (@eer 2007).

[105] Vitéria do Xingu, Bom Jardim, margem esqueddaRio Xingu. 03°24'S 51°40'W (Specimen
label).

Rondonia

[106] Foz do Rio Jamari. 08°27'S 63°30'W (Payntdr&ylor 1991).
[107] Parque (Serra) dos Pacaas Novos. 10°45'S'@84{GeoNet 2009).
[108] Santa Barbara.
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[109] UHE Samuel. 08°45'S 63°28'W (Paynter & Trayi®91).
[110] Vilhena, Fazenda Planalto, km 53, BR 364432 60°07'W (Paynter & Traylor 1991).

Roraima
[111] UHE Alto Jatapu, S&o Jodo da Baliza, 30 knkEdtre Rios. 00°31'N 59°20'W (GeoNet 2009).

Sergipe
[112] Areia Branca, Estagéo Ecologica Serra dealtata. 10°40'S 37°25'W (Gardner 2007).

Tocantins
[113] Alianca do Tocantins, Fazenda Boa Esperatit®8'S 48°48'W (Gardner 2007).
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APPENDIX 2
Nominal taxa associated @ecomysaccording to Musser & Carleton 2005 and Carletbal. 2009,
and its type-localities. Taxa currently recogniasdspecies are marked with an asterisk (*).

Nominal Taxa Type Locality
auyantepui*Tate, 1939 Venezuela, Bolivar, eastern Caroni river, Mt. Auyapdi, 1100 m.
bicolor* Tomes, 1860 Ecuador, Morona-Santiago, Gualaquiza, Gualaquza,r885 m.
benevolen§homas, 1901 Bolivia, La Paz, Chimate, upper Beni river, 700 m.
dryasThomas, 1900 Ecuador (norwestern), Imbabura, Paramba, Mira ri/&00 m.
endersiGoldman, 1933 Panama, Barro Colorado Island, Canal zone.
florenciaeJ.A. Allen, 1916 Colombia, Caqueta, upper Caqueta river, Orteguazg Flarencia.

Brazil, Mato Grosso, Bardo de Melgago, Madeira, uggdParand, Rio

milleri J.A. Allen, 1916 )
Conguiaru.

nitedulusThomas, 1910 Guyana, Demerara, lower Essequibo River, 13 milizas mouth.
occidentalisHershkovitz, 1960 Ecuador (norwestern), Imbabura, Mira River, Pararhb@0 m.
phelpsiTate, 1939 Venezuela, Bolivar, eastern Caroni river, Mt. Auyapili, 1100 m.
rosilla Thomas, 1904 Venezuela, Bolivar, Orinoco River, lower Caura Rivex,Unién.

trabeatus.M. Allen & Barbour, Panama (eastern), Darién, Jesuito (ou Jesusito). Rive

1923
catherinae*Thomas, 1909 Brazil, Santa Catarina, Joinville.
bahiensisHershkovitz, 1960 Brazil, Bahia, lhéus.

cinnamomeugPictet & Pictet, Brazil, Bahia, Ihéus.

1844
cleberi* Locks, 1981 Brazil, Distrito Federal, Universidade de Brasiliazénda Agua Limpa.
concolor*Wagner, 1845 Brazil, Amazonas, Curicuriari River, upper Negro Rivezar Sdo Gabriel.
marmorsurusThomas, 1899 Colombia (eastern), Vichada, Orinoco River, Maipures
flavicans*Thomas, 1894 Venezuela, Mérida, 1600 m.

illectusBangs, 1896 ou 1898 Colombia, Magdalena, Sierra Nevada de Santa Maun&ghlB Viejo, 853 m.

mincael.A. Allen, 1913 Colombia, Magdalena, Sierra Nevada de Santa MaiitezaM
mamorae*Thomas, 1906 Bolivia, Cochabamba, alto Rio Mamoré, Mosetenes.
paricola* Thomas, 1904 Brazil, Para, Igarapé Assu, 50 m.

phaeotis*Thomas, 1901 Peru, Puno, upper Inambari River, 8agi®00 m.




Continuity of appendix 2

Nominal taxa

Type-locality

rex* Thomas, 1910

regalisHershkovitz, 1960

roberti* Thomas, 1904

guianaeThomas, 1910

tapajinusThomas, 1909

rutilus* Anthony, 1921

speciosus¥.A. Allen & Chapman,
1893

caicarael.A. Allen, 1913

trichurusJ.A. Allen, 1899

superans*Thomas, 1911

melleusAnthony, 1924

palmeriThomas, 1911

trinitatis* J.A. Allen & Chapman,
1893

frontalis Goldman, 1912

fulviventerJ.A. Allen, 1899

helvolus].A. Allen, 1913

klagesiJ.A. Allen, 1904

osgoodiThomas, 1924

palmariusJ.A. Allen, 1899

splendengiayman, 1938

subluteusThomas, 1898

tectusThomas, 1901

vivencianusl.A. Allen, 1913

sydandersoniCarleton, Emmons &
Musser, 2009

Guyana, Demerara, Supenaam River.

Guyana, Demerara, Supenaam River.

Brazil, Mato Grosso, Santa Anna da Chapada (=Chapzi&dimaraes), 800
m.

Guyana, Demerara, Supenaam River.

Brazil, Para, Tapajos River, Jamanchin River, SantaRo

Guyana, Mazaruni-Potaro, Kartabo.

Trinidad, Princes Town.

Venezuela, Bolivar, Orinoco River, Caicara.

Colombia, Magdalena, Sierra Nevada de Santa Malrtab&no, near Bonda.
Ecuador, Pastaza, Bobonaza River, Canelos, 640 m.

Ecuador (eastern), Santiago-Zamora, Zamora, 1000 m.

Ecuador, Pastaza, Bobonaza River, Canelos, 640 m.

Trinidad, Princes Town.

Panama, Corozal, Canal Zone.

Venezuela, Sucre, Cumanacoa, Manzanares River, QlaeBexa.
Colombia, Meta, Meta River, Villavivencio.

Venezuela, Bolivar, lower Caura River, El Llagual (Mal), near Maripa.
Peru, Amazonas, Moyobamba, 820 m.

Venezuela, Sucre, Cumanacoa, Manzanares River, QlaeBexa.
Trinidad (southeastern), Mayaro.

Colombia, Cundinamarca, western of Cordilheira Orienta

Panama, Chiriqui, Bugaba (Bugava), 250 m.

Colombia, Meta, Meta River, Villavivencio.

Bolivia, Santa Cruz, Velasco, El Refugio Huanchac8, 21

74
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APPENDIX 3
Specimens analyzed for each species, with locglispecimen preparationtype, collection number.
Specimens tagged with an asterisk (*) have cytaubrb sequences. Locality numbers correspond to
the Gazeettet.egend 1 — Number of dry skin® — Number of skulls3 — Number of fluid preserved
material; 4 — Number of cytochrome-b sequenc&s— No GenBank accession numb&PA —
Instituto de Pesquisas Cientificas e Tecnolégiaagumapa;MG — Museu Paraense Emilio Goeldi;
MN — Museu Nacional do Rio de JaneiZ — Museu de Zoologia da Universidade de Sao Paulo;
BAR — Specimens from Universidade Federal do PARES — Universidade Federal do Espirito
Santo, Colecéo de Tecidos Animais.

. . Material .
Species Locality 1 2 3 4 Specimens
auyantepui [7] - 1 - - IEPA2449.
[8] 2 3 1 1 IEPA1134; IEPA2438; IEPA2439*.
[10] 1 1 - - MG2529
[11] 4 - - MN20661; MN20671; MN20672; MN20686.
[17] - 2 1 - |IEPA1623; IEPA2452.
[18] - 1 - - MG13132
[21] 1 1 - - MN20693.
[23] 1 1 - 1 MG40055*.
[25] 2 2 - - MN19617; MN19618.
[26] 1 1 - - MG7169.
[42] 3 3 - 3 MG39930% MG39931*%; MG39932*.
[44] 2 2 - 2 MG40455% MG40456*.
[45] 2 2 - 2 |EPA2412% IEPA2413*
[56] 3 - - 2 MG39910; MG39911* MG39968*.
[73] 2 2 - 2 |EPA2444* |EPA2446*
[82] 1 - - MZ20580.
[84] 5 6 1 5 mgzggigi MG40458*; MG40459*; MG40460; MG40461*%;
[85] 10 8 i 8 MG39914*; MG39917* MG39921*, MG39924* MG39925%
MG39926*; MG39927*, MG39938*; MG40003; MG40010.
[86] 6 6 i 6 mgzgzg: MG40448*; MG40449*, MG40450%; MG40452%
[87] 1 1 - 1 MG39798*.
[88] 1 1 - - MG1l0112.
[89] 2 3 1 - MG39816; MG39817; MG39827.
[90] 2 3 1 3 MG39793* MG39794*; MG39836*.
[91] 1 1 - 1 MG39804*.
[92] 1 1 - - MG39799; MG39801.
[93] 1 2 1 2  MG39795* MG39831*.
[102] 4 4 - 4  MG40076* MG40078*; MG40084*; MG40085
bicolor [1] 1 1 - - MZ20502.
[3] 1 1 - - IEPA2451.
4] 6 6 i 5 IEPA2340%; IEPA2358; IEPA2383*; IEPA2387*, IEPA2389
IEPA2393; IEPA2395*.
[5] 7 4 i i M2243(132; MG34315; MG34325; MG34326; MG34338; MG3335
MG34564.
[6] 1 1 - - IEPA2431.
[7] 1 1 - - IEPA2411.
[9] 5 3 - - MN20660; MN20663; MN20665; MN20666; M&29.
[10] 1 - - - MN20672.
[13] - 2 2 1 IEPA1637; IEPA2031*.
[14] - 1 1 - |EPAB22.
[17] - 1 1 - |IEPAl622.
[18] 5 2 - - MG6690; MG6791; MG15136; MZ20498; MZX8®.
[19] 1 1 - - MG34081.
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Continuity of Appendix 3
. ) Material )
Species Locality 1 2 3 4 Specimens
bicolor [20] 3 3 - 1 IEPA1612; IEPA2453; IEPA2436*.
[21] 1 1 - - MN20696.
[23] 1 1 - 1 MG40061*.
[29] 2 1 - - MZ888; MZ889.
[36] 1 - - 1 MZ29523*
[42] 1 1 - 1 MG39933*.
[66] 1 1 - - MG40673.
[67] 11 10 - _ MG38393; MG38397; MG38399; MG38405; MG38412; MG3841
MG38414; MG38416; MG38417; MG38420; MG38422.
[68] 4 4 - - MG38369; MG38371; MG38390; MG38392.
[69] 2 2 - - MG38530; MG38531.
[70] 5 5 - 1 MG38520; MG38524; MG38532; MG38682*QM0672; MG38678.
[71] 1 1 - 1 MG40667*.
[86] 1 1 - 1 MG40451*.
[106] 2 2 - - MZ20587; MZ20588.
[108] 1 - - - MZ20087.
[111] 1 1 - - MN51655.
catherinae [33] - - - 1 UFES245*
[34] - - - 1 UFES519*
[35] - 1 - - MG10901.
[37] 4 6 - 1 MG12652; MG12690; MG12691; MG13172; ¥&173; MZ29532*.
[40] 1 - - 1 MZ29533*
[47] - 1 - - MG10913.
[48] - 1 - - MG10911.
[65] - 1 - - MG13169.
[76] 3 - - 3 MG39897* MG39899*; MG39900*.
[78] 3 3 - 3 MG39901* MG39903*; MG39909*.
[80] 2 2 - 1 MG38898* MG38976.
[100] - 1 - - MG8229.
[110] 1 1 - - MG34224.
[112] 5 1 - - MG24553; MG24554; MG24561; MG24562G1563.
cleberi [39] 4 4 - 4  MG39934* MG39935* MG39936* MG39937*
[49] 1 1 - - MG39785.
[54] 1 1 - - MZz27130.
[77] 1 1 - 1 MG39891*.
[80] 1 1 - 1 MG39040*.
[98] 1 1 - 1 MG40861*.
[101] 4 4 - - MG1295; MG1302; MZ20500; MZ20501.
. MG39773* MG39775; MG40736*, MG40737*, MG40738%
paricola [49] 3 6 3 4 MG40739.
[50] 5 5 - 5 BARO006* BARO013* BAR017* BAR023* BAR029*.
MG2477; MG2584; MG2593; MG2605; MG2610; MG2614; M&3B;
[51] 18 17 - 6 MG2632; MG2635; MG2647; MG38659*; MG38664*; MG39699
MG39701* MG39703; MG39705* MG39708* MG39709; MGA32;
MZ23179.
MG8382; MG8438; MZ10399; MZ20503; MZ20504; MZ20505;
MZ20506; MZ20507; MZ20508; MZ20509; MZ20511; MZ2@51
MZ20513; MZ20516; MZ21986; MZ21987; MZ22516; MZ2251
[53] 15 45 - _ MZ23145; MZ23146; MZ23147; MZ23150; MZ23151; MZ2215
MZ23153; MZ23154; MZ23155; MZ23156; MZ23839; MZ2412
MZ24122; MZ24123; MZ24124; MZ24125; MZ24126; MZ2412
MZ24128; MZ24129; MZ24130; MZ24131; MZ24132; MZ2413
MZ24134; MZ24135; MZ24136.
[54] 2 2 - - MZ27128; MZ27129.
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Continuity of Appendix 3
. ) Material )
Species Locality 1 2 3 4 Specimens
paricola [55] 8 9 1 7 MG40842*; MG40843*;, MG40844*; MG40845* MG40846;
MG40848*; MG40849* MG40850; MG40851*.
[58] 1 1 - - MN2000.
[75] 3 3 - 3  MG39893*; MG39894*; MG39895*.
[76] 2 1 - 2 MG39896* MG39898*.
[77] 3 3 - 3  MG39892* MG39907*; MG39908*.
[79] 2 2 - 2 MG39905* MG39906*.
[95] 1 - - - MG38363.
[97] - 2 - MG8741; MG8742.
MG39939; MG39940; MG39941; MG39942; MG39943; MG3494
MG39945*%; MG39946; MG40740; MG40741; MG40742; MG4G37
MG40744; MG40814; MG40815; MG40852* MG40853*; M@BEX1*;
MG40855*%; MG40856*, MG40857*; MG40858*, MG40859%;
(98] 14 50 32 37 MG40860*; MG40861* MG40862*;, MG40863* MG40864*;
MG40865*; MG40866* MG40867*;, MG40868* MG40869%;
MG40870; MG40871* MG40872*; MG40873* MG40874%;
MG40875*;, MG40876* MG40877*, MG40878* MG40879%
MG40880*; MG40881*; MG40882*; MG40883*, MG40884;
MG40885*; MG40886*; MG40887*; MG40888*.
[101] 1 1 - - MG1308.
rex [6] 1 1 - - IEPA1539.
[7] 1 1 1 2 |EPA2410% IEPA2448*.
[8] - 1 1 1 IEPA2038*.
[11] - 2 - - MGB8044; MG8047.
[18] 2 1 - - MZ20517; MZ20518.
rutilus [2] 2 2 - - MG1543; MG1545.
[5] 2 2 - - MG34248; MG34259.
[6] 1 1 - - IEPA1532.
[8] 1 2 1 1 IEPA1620; IEPA2407*.
[15] 2 2 - 1 IEPA2776; IEPA569*.
[23] 1 1 - 1 MG40059*.
[27] 1 - - - MG36614.
[32] 3 2 - 2  MG40062; MG40063*; MG40067*.
[46] 1 - 1 MG40454*.
[56] 1 - - 1 MG39962*.
[84] 2 1 - 2 MG40462* MG40841*.
MG39912*; MG39913* MG39915* MG39916* MG39918%;
[85] 12 11 1 11 MGS39919* MG39920; MG39922*; MG39923*; MG39928%;
MG39929*; MG40004; MG40819*.
[102] 1 1 - 1 MG40077*.
species A [37] - 1 - - MG13170.
[65] - 1 - MG13167.
[72] 2 2 - MG40657*; MG40668.
species B [5] - 1 - - MG34506.
[6] 1 2 1 1 IEPA1535% IEPA1631.
[7] 1 1 - 1 IEPA2409*.
[9] 5 5 - - MG2505; MG2506; MG2507; MG2509; MN2@BMN20679.
[20] 2 3 - 1 IEPA1611% IEPA1613; IEPA1614.
[27] 1 - - - MG36866.
[39] 1 1 - - MG40889.
[45] 1 1 - 1 IEPA2414*,
[48] - 1 - - MG10912.
[50] 1 - - 1 BARO024*,
[51] 5 3 - 2  MG12655; MG15261; MG15262; MG386684G38675*.




Continuity of Appendix 3

. ) Material )
Species Locality 1 2 3 4 Specimens
species B (53] 6 5 i _ MG15263; MZ20586; MZ23374; MG15264; MG8387; MZ20584
MZ20585.
[54] 7 9 i _ MZ27131; MZ27132; MZ27133; MZ27134; MZ27135; MZ28;3
MZ27137; MZ27138; MZ27139; MZ27140.
[55] 1 1 - 1 MG40847*.
[64] 2 2 - - MG10145; MG10146.
[74] - 1 - - MG10924.
[79] 2 2 - 2 MG39902* MG39904*.
[80] 1 1 - 1 MG38996*.
[96] 1 1 - - MG12656.
[99] 1 1 - - MG9o081.
[100] - 2 - - MG15120; MG15121.
[103] 1 1 - - MG11861.
[113] 3 3 - - MG35228; MG35236; MG35241.
species C [30] 1 1 - - MG24580.
[31] 1 - - - MG37157.
[37] 1 1 - - MG12654.
[38] 1 1 - 1 MZ29526*
[73] 1 1 - 1 IEPA2445*,
[80] 1 1 - - MG39956.
species D [38] 1 1 - 1 MZ29529*.
[83] 1 1 - - MG39715.

[105] 2 4 - 3 MG39770; MG40733* MG40734*, MG40735
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Figure 1 - Hypothesis of relationships amo@gcomyspecies of relevant phylogenetic studies based
on molecular e morphological dat@) Maximum parsimony based on 801 bp of citochronadbut
the phylogenetic relationship among some Oryzomgpecies (Patton & Da Silva, 1995; redrawn
after their figure 9).(B) Analysis based on 801 bp of Cytocrotmeof phylogenetic relationships
among South American Sigmodontinae (Smith & Pattb®99; redrawn after their figure 2).
Consensus of two trees of a maximum parsimony aisalyith all sites weighted equally and 556
parsimony informative sites; tree was rooted witheh species of North American Neotomyinae as
outgroup. (C) Analysis based on 801 bp of Cytocrorbeof phylogenetic relationship among
Oryzomyinae (Andrade & Bonvincino, 2003; redrawteatheir figure 4). The cladogram at the left
show a strict consensus of three most-parsimorti@es with transversions weighted 5x higher than
transitions. The cladogram at the right show a manxn likelihood tree with transversions weighted
5x higher than transitions. Trees were rooted vN#otoma albigulaand Scotinomys teguinas
outgroups.(D) Maximum parsimony of phylogenetic relationshipsoag Oryzomyini based on 99
morphological characters and 1266 bp of IRBP paggae (Weksler, 2006; redrawn after figures 34-
39). Cladogram at the left shows the strict conseraf four minimum-length trees of only IRBP
sequences with 204 parsimony informative charac@ladogram at the right show the topology
obtained from only morphological characters withypmrphic characters as composite or ordered,;
this is also the topology obtained from combinedlygsis.
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Figure 4 —Maximum likelihood analysis tree from 104 sequenrmed 653 base pairs of cytochrome-

b. Bootstrap support > 50 % is shown above branchbaanch length > 0.005 is shown below. GTR

model of nucleotide substitution with gamma shapeameter = 0.9321 was used. Uog= -
5914.59594; Unconstraindd= -2598.41172; tree size = 2.21315; GTR relatate parameters: A —
C 5.80913, A — G 22.91122, A — T 4.69410, C — G001®B, C — T 42.54165, G — T 1.00000.



83

TGOS RGEranhallE
038

002 — LN TONTHS FNEGEC ENANS
0.z0

400

Oecomys rex

= Hingu

0.0z A
b Fi0ndonia Oecomys catherinae
0.0z
Atlantic Forest
001
100
0az Oecomys rutilus
0.z0
Oecomys auyantepui
0.g
— e JecOomys s5p.
0.0z 100 § o o5 B
o7
8.10 s Occomys paricola
0.05
100
? 5 [— Belam
L U.ED:
@2 [ Do Gliiana Oecomys species B
0.0
_94 Hingu E
o004
o O ies €
e eCcOMYS Species
Je— Oecomys roberti
o0z 0.0%
=21
e JEecOmMYys SUpErans
FRE
a.02 o.oo e D2 comys trinitatis
0.2z
Oecomys sp. {Corumba)

Oecomys species & F

Oecomys sp. {Jurua)

mmmm Oecomys bicolor {Peru)

0.0 C

=]
s Decomys species
0.04

00

o0z

Oecomys cleberi

Jurua
004

i Guiana Oecomys bicolor
0.0z

0.0z

£ )
e FOnd0Nia
o0z
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0.330, homoplasy index (HI) of 0.670, retentionardRI) of 0.833, rescaled consistency index (RC)
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Figure 11 — Map of approximate distribution @ecomysspecies B (solid triangles) with

localities of analyzed specimens.
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Figure 12 — Dorsal view of the skull ofA) Oecomys auyantepgMPEG39831), B) O. bicolor (MPEG40667), C) O. catherinag(MPEG39909), D) O.
cleberi(MPEG39937), ) O. paricola(MPEG40846), k) O. rex(IEPA1539), ) O. rutilus(MPEG39922), ) Oecomysp. A (MPEG40657) 1] Oecomys
sp. B (IEPA2409)Decomysp. C (MPEG39956) arfdecomysp. D (MPEG39715). Photos: Magno, R. & Flores2010.
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Figure 13 — Ventral viewof the skull of A) Oecomys auyantepUMPEG39831), B) O. bicolor (MPEG40667), C) O. catherinag( MPEG39909), D) O.
cleberi(MPEG39937), ) O. paricola(MPEG40846),Kk) O. rex(IEPA1539), G) O. rutilus (MPEG39922),) Oecomysp. A (MPEG40657) 1] Oecomys
sp. B (IEPA2409)Decomysp. C (MPEG39956) arfdecomysp. D (MPEG39715). Photos: Magno, R. & Flores201.0.
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Figure 14 — Upper 1) and lower 2) molar rows of A) Oecomysex (IEPA1539), B) Oecomysspecies C (IEPA2445)C) Oecomysspecies B(IEPA2409),
(D) Oecomys cathering@IPEG12691), £) Oecomys auyantep(MPEG40448),Kk) Oecomys paricoldMPEG39705),G) Oecomys bicolo(MPEG40667),
(H) Oecomysspecies A (MPEG40657)L)(Oecomys clebe(MPEG39937), J) Oecomys rutilugMPEG39922) andK) Oecomysspecies D (MPEG39715).
Out of scale, but organized from the larger toghmaller. Legendaf — anteroflexusal — accessory loplamf — anteromedian fossettidf — hypoflexusmf —

mesoflexuspc — paracongyf — protoflexuspsf — posteroflexus. Photos: Flores, T., 2010.



93

TABLES

Table 1- GenBank sequences used in our phylogeneticsisaly

. GenBank .
Species Entry Locality
Oecomys hicolor AF108699  [114] Pef(Smith & Patton 1999)
[115] Brazil, Acre, Sobral, left bank Rio Jurua. B®R72°49'W (Patton &
. OBU58382 )
Oecomys bicolor Da Silva 1995; Pattoet al.2000)
) [116] Brazil, Amazonas, Penedo, right bank Jurués@0& 70°45'W (Patton
Oecomys roberti ORU58384 ]
& Da Silva 1995; Pattoat al. 2000)
) [117] Brazil, Mato Grosso do Sul, Corumba. 19°00'S36AV (Andrade &
Oecomysp: AYOQ72772 o
Bonvincino 2003)
[118] Brazil, Amazonas, Lago Vai-Quem-Quer, righbb&io Jurua.
Oecomyssp. 0osu58388

03°19’S 66°01'W (Patton & Da Silva 1995; Patairal. 2000)

Oecomys superans AY275123  Not specified (D’Elia, 2003)
[116] Brazil, Amazonas, Penedo, right bank Jurué50& 70°45'W (Patton
& Da Silva 1995; Pattoat al. 2000)
[119] Brazil, Acre, Opposite Igarapé Porongaba,baftk Rio Jurua.
08°40’S 72°47'W (Patton & Da Silva 1995; Patagral. 2000)

Hylaeamys megacephalus  AY275124  Not specified (D’Elia, 2003)

Oecomys superans 0OSuU58385

Oecomys trinitatis OTU58390

Thereare two localities in Peru associated to two spensmfOecomys bicolom Smith & Patton (1999), but it is not clear
from which one is the sequence available on GenBank.

2probablyOecomys mamorae
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Table 2- The number of base substitutions per site freeraging (evolutionary divergence) over all

sequence pairs of cytochrorhevithin eachOecomyspecies is shown below. All results are based on
the pairwise analysis of 104 sequences with 6528 Ipas's including all codon positions. Standard
error estimates are shown in the second columnwaard obtained by a bootstrap procedure (1000
replicates). The rate variation among sites wasateadwith a gamma distribution (shape parameter =
0.9321). The presence of n/c in the results dentdsss in which it was not possible to estimate

evolutionary distances.

Species Divergence (%) Standard Error
Oecomys rex 1.1 0.3
Oecomys paricola 2.6 0.5
Oecomysp? nlc nlc
Oecomys auyantepui 1.6 0.2
Oecomyspecies B 3.0 0.5
Oecomyspecies C 3.9 0.8
Oecomys roberi n/c n/c
Oecomys superans 2.6 0.6
Oecomys hicolor 2.7 0.4
Oecomyspecies D 2.0 0.5
Oecomys bicolotPeruf n/c n/c
Oecomys cleberi 1.0 0.3
Oecomyspecies A n/c n/c
Oecomyspecied n/c n/c
Oecomyspecied n/c n/c
Oecomys trinitatis nlc nlc
Oecomys catherinae 29 0.5
Oecomys rutilus 2.1 0.4

1 Specimen MZUSP29530 from Claudia, Mato Grosso, BrézOecomys robertfrom Rio Jurua (Pattoet al. 2000;
ORU58384);® Oecomys bicolorfrom Peru (Smith & Patton 1999; AF108699);0ecomyssp.n. from Juruti, Para
(MPEG40657)? Oecomyssp. from Corumba, Mato Grosso, Brazil (Andrade & Hooino 2003; AY072772), probabl®.
mamorae ® Oecomyssp. from Jurua River (Pattat al. 2000; OSU58388): Oecomys trinitatifrom Jurué River (Pattoet
al. 2000; OTU58390).
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Table 3 - Estimates of evolutionary divergence over seque@aie of cytochromé-betweenOecomysspecies are shown in lower part of table. All hssu

are based on the pairwise analysis of 104 sequevite$53 base pairs including all codon positicBgandard error estimate(s) are shown in uppergbart

the table and were obtained by a bootstrap proee@®00 replicates). The rate variation among sitas modeled with a gamma distribution (shape

parameter = 0.9321). All values are shown in peagges.
SPECIES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1. Oecomys rex 1.6 1.7 15 1.7 1.7 1.5 1.6 1.7 1.7 1.8 1.9 1.8 18 1.7 1.8 1.3 1.6
2. Oecomys paricola 13.3 1.0 15 1.7 15 15 15 1.5 1.6 1.7 1.7 1.9 1.7 1.7 1.9 1.4 1.8
3. Oecomysp.l 13.1 6.1 15 1.6 15 1.6 15 1.6 1.6 1.9 1.7 1.7 1.6 1.7 6 1. 15 1.8
4. Oecomys auyantepui 12.4 12.2 11.7 18 1.7 18 19 17 17 19 17 21 1.7 1.8 19 1516
5. Oecomyspecies B 13.7 13.8 12.1 14.9 1.0 11 13 12 12 13 14 15 14 14 15 15 6 1.
6. Oecomyspecies C 13.5 12.3 12.0 13.6 7.1 1.0 13 13 13 14 15 1.6 14 15 15 15 17
7.0ecomys roberi 124 12.7 12.3 13.8 7.6 6.7 1.2 13 13 14 15 15 1.6 1.6 1.7 1.6 1.9
8. Oecomys superans 12.1 11.4 10.5 14.9 10.3 10.2 8.7 13 1.3 15 15 16 1.6 15 1.7 1.6 1.7
9. Oecomys bicolor 13.9 11.7 11.7 14.0 9.5 10.4 10.3 9.7 0.9 11 1.0 1.4 1.4 1.3 1.7 1.4 1.7
10. Oecomyspecies D 14.0 13.3 12.7 14.3 8.9 10.5 10.0 9.9 6.2 11 11 14 14 13 1.7 15 1.6
11. Oecomys bicoldr 14.1 13.2 13.8 15.2 9.5 10.7 11.0 10.4 7.5 7.0 13 15 1.7 15 2.0 1.6 18
12. Oecomys cleberi 15.5 13.8 12.8 13.7 11.0 11.7 11.9 11.2 6.8 70 1 8. 15 16 14 18 16 1.7
13. Oecomyspecies A 14.4 14.1 12.3 16.1 11.4 12.0 12.2 11.3 10.2 9.7 .610 10.0 16 14 1.7 1.7 19
14. Oecomyspecied 13.9 12.9 111 13.6 10.2 10.0 11.8 11.9 10.1 106101 113 10.9 13 1.7 1.7 1.8
15. Oecomyspecied 14.2 12.9 11.7 13.6 10.7 11.5 12.0 11.6 9.1 9.4 910.10.0 9.7 8.9 1.8 15 1.7
16. Oecomys trinitati§ 13.7 15.0 12.2 15.9 12.0 12.0 12.9 12.7 13.3 135461 135 12.3 12.3 13.1 1.9 2.0
17.0ecomys catherinae 9.6 115 11.6 12.2 13.2 12.9 13.2 12.7 11.7 128 512 12.7 13.5 12.8 11.9 15.3 16
18. Oecomys rutilus 13.6 15.4 13.9 13.2 13.7 13.8 15.7 13.2 13.1 13.3411 128 15.0 13.7 13.0 17.0 13.3
1 Specimen MZUSP29530 from Claudia, Mato GrossoziBra Oecomys robertfrom Rio Jurua (Pattoet al. 2000; ORU58384);°’ Oecomys bicolofrom Peru (Smith & Patton 1999;

AF108699);* Oecomyssp.n. from Juruti, Pard (MPEG40657Pecomysp. from Corumba, Mato Grosso, Brazil (Andrade énBincino 2003; AY072772), probably. mamorag® Oecomys

sp. from Jurua River (Pattat al.2000; OSU58388Y; Oecomys trinitatisrom Jurué River (Pattoet al. 2000; OTU58390).
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Table 4- Diagnostic external morphological comparisons agnemall to intermediate bodied specie©etomysn eastern Brazilian Amazon.

O. bicolor* O. cleberi O. rutilus Oecomys sp. A Oecomyssp. D
T Guiana and western Tapajos Xingu and Cerrado (type . P L
Known distribution River locality) Guiana Rond6nia Tapajés
TL in relation to 115 % 101 % 114 % 115 % 110 %

HBL

Scale triplets

Tail color

Caudal pencil
Hindfoot

Plantar surface

Color of ears

Maximum body fur
length

Dorsal fur color

Head fur color

Flank fur color

Ventral fur color

Central hair longer and thicker
(>2 scale rows) than lateral
hairs

Brown with ventral proximal
part lighter

<5mm
Broad; 15 % of HBL
Squamasgresent

Brown in females and dark
brown in males

6 mm

Bright brownish orange

Darker than dorsum

Lighter than dorsum

White to the roots with or w/o Vary from pure white to light

a thin line gray-based at sides
of ventral surface

Same thickness; 3 scale rows Central hair longer and thicker Same thickness; 3 scale rows Central hair longer and thicker
(central), 2 scale rows (lateral); (> 2 scale rows) than lateral

shorter in females

Dark brown

<5mm
Narrow; 21 % of HBL
Squamaeresent

From dark brown to light
brown

5.5 mm

Yellowish-brown

Same as dorsum

Lighter than dorsum with a
bright yellow line

hairs

From dark brown to light
brown

9 mm
Narrow; 23 8 HBL

Smooth

Dark brown with cream base

8 mm

Yellowishreddish brown

Same as dorsum

Lighter and grayish than
dorsum

White to the roots with a thin

gray-based; chin and throat areline of gray-based hairs at

always white to the roots

sides of ventral surfaces

(central), 2 scale rows (lateral); (> 3 scale rows) than lateral

shorter in females

Blackish with sparsely white
hairs

9 mm
Narrow; 23 % of HBL

Smooth

Dark brown, lighter diesi

10 mm

Dark reddish with bright
reddish back parts

rk reddish

Lighter and brighter than
dorsum

White to the root with inner
part of legs gray-based

hairs

Dark brown

6.5 mm
Narrow; 23 % of HBL
Squamasgresent

Dark brown with orange hairs
on inner surface

4 mm (females), 6 mm (males)

Orange-brownish; females are
darker

Same as dorsum

Brighter than dorsum

White to the roots

* Species with geographical morphological variatibscussed on text.
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Table 5- Diagnostic craniodental morphological compargssamong small to intermediate bodied specig€3asfomysn eastern Brazilian Amazon.

O. bicolor* O. cleberi

O. rutilus

Oecomyssp. A

Oecomyssp. D

Nasal bone Short Short

Slightly developed; generally  Slightly developed, almost

Supraorbital ridges extends to parietal bones absent

Never extends beyond
maxillary bone

Never extends beyond

Mesopterygoid fossa maillary bone

Parapterygoid fossa

roof bone

Alisphenoid strut Always absent Always present

Anterior opening of

alisphenoid canal Large

Large

The subsquamosal process is The subsquamosal process is

very thin and longer and the
subsquamosal fenestra is
always moderate in size

Subsquamosal . S
d Variable in size
fenestra and process
Capsular process of

L . Slightly curved
lower incisor alveoli

Slightly curved

Acessory root (M1)  Present Present
Accessory loph

posterior to Present Variable
paracone in M2

M3 hypoflexus Shallow Shallow
m1 roots 3 2

Short

Long

Short

Slightly developed restricted to Slightly developed restricted to Slightly developed, almost

frontal bones

Extends beyond maxillary
bone

About the same level of palate About the same level of palate Under palate level but above
bone; deeper in old specimens mesopterygoid fossa roof

Often present

Small

thin and longer and the
subsquamosal fenestra is
always present and large

Moderately curved

Present

Present

Deep

2

frontal bones

Extends beyond maxillary
bone

Under palate level but above
mesopterygoid fossa roof

Present

Small

The subsquamosal process is
thin and longer and the
subsquamosal fenestra is
always present and large

cdentuated curved

Absent

Absent

Shallow

absent

Generally do not extends
beyond maxillary bone

About the same level of palate
bone

Always absent

Large

The subsquamosal process is
very thin and longer and the
subsquamosal fenestra is
always moderate in size

Slightly curved

Absent

Present

Deep

2o0r3

* Species with geographical morphological variatibscussed on text.
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Table 6— Diagnostic external morphological comparisons rgnatermediate to large bodied specie®etomysn eastern Brazilian Amazon.

O. auyantepui O. paricola* O. catherinae O. rex Oecomys sp. B* Oecomyssp. C
Known Guiana Belém, Xingu and Marajo'a‘tl"’m.t',C Forest, Xlngq, Guiana Guiana, Belém and Xingd  Guiana and Rondonia
distribution Tapajos and Ronddnia
TLinrelationto 447 o4 112 % 123 % 115 % 120 % 81 %

HBL

Scale triplets

Caudal pencil
Hindfoot
Plantar surface
Metatarsal spot

Maximum body
fur length

Dorsal fur color

Flank fur color

Ventral fur color

Same thickness; almost 3 Same thickness; almost 3 Same thickness; 2 scale

scale rows (central), 2
scale rows (lateral)

5-8mm
Small; 19 % of HBL
Smooth

Conspicuous only in olds

11 mm

Yellow to reddish-brown

Distinctly lighter and
grayish than dorsum

Gray-based and cream-

scale rows (central), 2
scale rows (lateral)

6.5 mm
Narrow; 21 % of HBL
Smooth

Present

9 mm

Dark yellowish-brown

Lighter than dorsum

tipped or gray-based only Grey-based and white-

on sides and pectoral
region; chin and throat
always pure cream

tipped; chin and throat
pure white

rows (central), ¥, scale
rows (lateral)

Absent
Broad; 22 66HBL
Squamagresent

Present
13 mm

Yellegrayish

Slight lighter than dorsum

Gray-based and white-
tipped with a pure white
spot in throat

Central hair is thicker and Same thickness and

longer (amost 2 scale
rows) than lateral ones

Absent
Broad; 18 % of HBL
Squamaeresent

Absent

13 mm

Dark yellow-grayish

ltegtthan dorsum

Dark gray-based and

white-tipped with a pure

white spot in throat

length (almost 2 scale
rows)

Absent
Broad; 22 % of HBL
Smooth

emltbs

9 mm

Yellow to brown grdyis

Lighter than dorsum

Grey-based and white-
tipped; chin and throat
pure white

Same thickness; 2 scale
rows (central), ¥,scale
rows (lateral)
Broken tail
Smallf % of HBL

Smooth

Absent
9 mm

Dark yellowish-brown

Lighter than dorsum with
a bright orange line

Gray-based with chin and
throat pure white; inside
legs and pectoral parts are
lighter grayish than other
ventral parts

* Species with geographical morphological variatibscussed on text.
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Table 7 - Diagnostic craniodental morphological compargsamong intermediate to large bodied speci€3aaomysn eastern Brazilian Amazon.

O. auyantepui O. paricola* O. catherinae O. rex Oecomys sp. B* Oecomyssp. C
Nasal bone Short Long Short Short Long Long
. Well developed slightly . Well developed, passing Much developed with a . .
Supraorbltal extends onto parietals Sllghtly developed back as strongly marked conspicuous postorbital Well developed restricted Well developed restricted
ridges restricted to frontals . : . to frontals to frontals
border ridges across the parietalshorizontal process
Zygomatic notch  Shallow Shallow Distinct Distinct Shallow Shallow

Mesopterygoid
fossa

Alisphenoid
strut

Anterior
opening of
alisphenoid
canal

Subsquamosal
fenestra

Position of
mental foramen

Capsular
process of lower
incisor alveoli

Accessory root
(M1)

M2 protoflexus

m1l roots

Extends beyond maxillary
bone; totally ossified roof

Present at least on one

side

Always absent

Always absent

Lateral

Moderatly curved

Absent

Present

2

Never extends beyond
maxillary bone; totally
ossified roof

Always absent

Always present

Always present

Lateral

Slightly curved

Absent

Present

2

Never extends beyond
maxillary bone; totally
ossified roof

Extends beyond maxillary Never extends beyond
bone; presence of spheno-maxillary bone; totally
palatines vacuities ossified roof

Always absent Always absent Alwayseab

Always present argkelar Always present and large

Always present butlsmaAlways present but small ~ Always present

Frontal Frontal Lateral
Strongly curved igBtly curved Slightly curved
Present Absent Absent
Absent Absent Present
3 2 2

Extends beyond maxillary
bone; totally ossified roof

Always absent

Always present butlsmallways present but small

Alwaysgent

Lateral

Slightly curved

Absent

Present

* Species with geographical morphological variatibscussed on text.
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Table 8 — Selected external and cranial dimensions foretisreall to intermediate bodi€dlecomysspecies from eastern Brazilian Amazon. Measuresnent

(mm) are given as mean + standart error, with ramgesample size. Individuals of all localities evgrouped together.

O. bicolor O. cleberi O. rutilus

Variable Mean+SE Range n Mean+SE Range n Mean+SE Range n

Sex 17 females, 35 males, 3 unk. 8 females, 5 males 8 females, 11 males, 2 unk.

HBLL 99.0+14.7 75.0-140.0 38 92.2+7.3 83.0-103.0 13 829+9.8 66.0-98.0 16
TL 103.0+18.7 50.0-150.0 39 93548.1 80.0-108.0 13 93.8+10.2 70.0-110.0 16
FL 20.8+2.0 16.0-26.0 39 193#15 16.0-21.0 12 19.1+25 13.0-23.0 15
EL 13.3+2.0 7.0-18.0 39 13.2+1.3 10.0-15.0 13 12.9+1.9 8.0-17.0 15
CIL 23.5+1.9 19.1-29.7 52 225+1.1 21.0-24.1 12 21.5+1.7 18.2-25.1 21
BH 7.7+0.4 6.7 -8.5 49 7.540.3 71-79 12 7.5+0.4 6.8-8.2 21
CZL 18.9+1.4 15.7-23.7 51 18.1+09 169-194 12 17.2+¥15 146-204 21
ZL 11.8+1.0 9.9-153 54 11.1+0.6 104-119 13 10.7+0.9 9.2-128 21
BZP 2.240.3 1.7-34 54 2.0+0.3 1.6-24 13 2.0+0.3 15-27 21
LD 6.7+0.6 5.6 -8.6 54 6.3+0.3 5.6 -6.8 13 6.1+0.6 49-7.2 21
Bl 1.5+0.2 1.1-1.8 53 1.4+0.2 1.2-1.7 13 1.4+0.1 1.0-1.6 21
LN 8.8+0.9 73-111 51 8.5+0.6 7.7-9.9 11 8.0+0.9 6.5-100 20
RL 8.7+0.8 73-115 51 8.240.5 7.3-9.1 11 7.840.8 6.0-9.3 20
RB 3.440.2 3.0-4.1 51 3.240.1 3.0-34 13 3.240.2 29-37 21
oL 9.3+0.7 7.7-116 54 8.9+0.4 8.3-9.5 13 8.5+0.6 73-102 21
LIB 4.840.3 42-59 55 4.6+0.2 44-50 13 4,5+0.3 40-51 21
ZB 13.7+£0.9 119-158 52 13.1+0.7 120-140 11 12.6¥1.0 10.7-14.7 20
BIP 8.9+0.6 7.7-101 52 8.910.4 8.1-9.5 12 8.7+0.5 7.7-9.6 21
LIP 3.7+0.5 25-54 52 3.5+0.3 3.0-4.0 12 3.7+0.3 2.8-4.2 21
MB 10.0+0.4 9.3-11.1 49 9.840.2 9.3-10.2 12 9.5+0.4 8.8-104 20
BPR 4.0£0.3 3.3-438 52 3.940.2 3.6-4.2 13 3.840.3 3.3-43 21
BIF 2.1+0.2 1.6-29 54 2.010.1 19-2.2 13 2.010.1 1.8-2.4 21
LIF 4.410.4 3.6-55 54 4.3+0.2 40-4.7 13 4.0+0.4 3.4-52 21
LM 3.840.2 3.1-47 54 3.6+0.1 35-37 13 3.4+0.2 3.1-39 20
BM1 1.0+0.1 09-1.3 54 1.0+£0.0 09-11 13 0.9+0.1 0.8-1.1 21
BPB 2.7+0.2 22-3.1 52 2.610.2 23-2.8 13 2.540.2 20-3.0 21
LPB 4.610.5 40-6.6 50 4.3+0.2 40-46 13 4.2+0.3 3.8-4.7 21
BB 4.2+0.2 3.7-4.8 48 4.2+0.1 41-45 11 4.0+0.2 3.5-44 20
OCB 6.0£0.3 55-7.2 48 5.940.2 5.6 -6.2 12 5.740.2 5.2-6.3 21
LLD 3.5+0.3 3.0-45 51 3.440.2 3.1-3.6 13 3.240.3 26-3.7 18
Bmil 0.9+0.1 0.8-1.2 51 0.9+0.1 0.8-1.0 13 0.8+0.1 0.8-1.0 18
LLM 4.0£0.2 3.4-5.0 51 3.840.1 3.5-3.9 13 3.6+0.3 3.3-4.1 17
MH 6.1+0.6 52-7.8 51 6.0+0.3 54-6.5 13 5.7+0.6 47-71 18

LCIB 14.0+1.2 116-184 51 13604 128-14.1 13 129+10 11.0-147 18
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Table 9 — Selected external and cranial dimensions for fotarmediate to large bodigdecomysspecies from eastern Brazilian Amazon. Measuresnent

(mm) are given as mean + standart error, with ramgesample size. Individuals of all localities evgrouped together.

O. auyantepui O. paricola O. catherinae O. rex

Variable Mean+SE Range n Mean+SE Range n Mean+SE Range n Mean+SE Range n

Sex 16 females, 35 males 36 females, 63 males, 31 unk. 9 females, 5 males, 2 unk. 3 males, 2 unk.

HBLL 102.5+104 79-120 43 103.4+11.6 76.0-129.0 91 123.8+18.6 77.0-146.010 123.5+29.0 103.0-144.0 2
TL 107.4+13.0 77-132 38 118.9+13.2 80.0-150.0 91 142.5+21.0 85.0-155.010 137.0+1.4 136.0-138.0 2
FL 21.34+2.1 14-25 42 22.6+1.7 180-29.0 91 259429 19.0-155.0 10 22.048.5 16.0-28.0 2
EL 15.1+3.0 7-27 44 14.8+1.4 120-19.0 91 15.442.5 11.0-29.0 10 20.0+2.8 180-22.0 2
CIL 24.4+1.7 209-27.2 49 25.4+1.6 21.1-28.6 124 29.2+1.3 27.0-19.0 15 28.0+3.3 244-321 4
BH 7.910.4 6.9-86 47 7.910.4 6.7-8.8 125 8.5+0.3 8.0-31.1 16 8.5+0.5 8.0-9.1 4

CZL 195+1.3 17.0-21.7 49 20.2+1.5 13.3-22.7 124 23.4+1.1 218-9.1 15 22.61+2.8 196-26.0 4
ZL 12.2+0.9 10.7-13.6 51 12.8+1.2 26-146 129 15.2+0.8 13.7-249 15 15.1+1.8 135-175 4
BzP 2.310.3 1.8-28 51 2.5+0.6 1.5-8.0 130 3.5+0.2 3.0-16.3 16 3.310.5 26-3.9 5

LD 7.2+0.6 59-84 50 7.310.8 1.7-85 129 8.1+0.5 7.1-3.7 16 8.2+1.1 6.7-9.4 5

BI 1.540.2 11-20 50 1.6+0.8 1.1-103 127 1.940.2 1.6-8.8 15 1.940.2 15-21 5

LN 8.9+0.8 76-103 44 9.5+0.7 76-109 122 11.2+0.4 105-12.0 15 11.1+1.0 100-119 3
RL 8.7+0.7 73-99 44 9.3+0.7 75-106 122 11.3+0.5 10.6 -12.6 15 11.0+1.1 9.7-11.7 3
RB 3.5+0.2 29-38 49 3.7+0.2 3.2-43 128 4.1+0.3 3.8-4.38 16 4.0+0.2 39-44 5

oL 9.6+0.6 8.3-106 51 10.0£0.5 8.3-11.2 129 11.5+0.5 10.6 -12.3 15 11.5+1.0 105-128 4
LIB 5.2+0.3 44-58 51 5.1+0.3 45-57 129 5.4+0.4 48-6.5 15 6.240.3 59-6.6 5

ZB 14.3+1.0 12.6-16.2 50 14.6£1.0 11.6-16.7 124 16.6+0.8 153-17.7 14 16.4+1.7 147-18.1 3
BIP 9.4+0.5 8.0-10.6 48 9.1+0.5 8.1-104 127 9.5+0.6 8.3-11.0 16 9.9+0.4 9.2-10.3 4

LIP 3.7+0.3 3.1-45 48 4.0+0.4 29-5.0 128 4.3+0.6 3.2-55 16 4.8+0.3 46-52 4

MB 10.1+0.9 42-109 48 10.2+0.6 47-111 122 10.5+1.5 53-114 15 10.8+0.7 10.0-116 4
BPR 4.1+0.4 23-48 51 4.3+0.4 25-51 129 4.8+0.7 23-55 16 4.8+0.4 41-5.0 5

BIF 2.310.4 19-48 51 2.310.3 1.8-55 128 2.7+0.7 21-49 16 2.5+0.4 22-29 5

LIF 4.5+0.3 36-51 50 4.7+0.4 3.8-55 130 5.3+0.3 46-5.8 16 5.4+0.8 43-6.3 5

LM 3.9+0.2 36-44 50 4.2+0.3 1.2-51 130 4.7+0.9 15-52 16 5.3+0.2 5.0-5.6 5

BM1 1.140.1 1.0-13 50 1.240.1 1.0-14 129 1.5+0.5 1.3-33 16 1.540.1 15-1.6 5

BPB 2.810.4 24-49 49 2.940.3 23-538 127 3.4+1.0 27-6.9 15 3.0+0.3 26-34 5

LPB 5.2+0.6 21-63 51 5.310.4 20-6.2 127 6.1+1.1 23-7.2 15 6.4+0.4 5.7-6.7 5

BB 4.3+0.3 3.8-6.2 48 4.4+0.3 3.9-6.6 126 4.9+0.6 44-6.8 14 5.0+0.3 46-53 5

oCB 6.1+0.4 39-6.6 50 6.2+0.3 40-6.9 119 6.5+0.7 42-7.1 14 6.5+0.2 6.4-6.8 4

LLD 3.6+0.5 11-45 49 3.710.4 11-47 112 3.7+0.8 1.3-45 15 3.9+0.5 34-45 5

Bmil 1.1+0.5 09-42 48 1.04+0.3 0.8-4.4 113 1.4+1.0 1.1-52 16 1.3+0.0 13-14 5

LLM 4.1+0.3 3.8-6.1 49 4.3+0.4 35-7.6 112 5.3+1.0 47-8.7 15 5.4+0.2 5.1-57 5

MH 6.7+1.0 55-12.2 50 7.0+1.0 54-151 109 8.9+2.5 6.9-172 14 8.2+1.0 6.7-9.5 5

LCIB 14.7#1.1 10.4-16.8 50 15.241.1 11.8-175 113 17.4+1.0 14.2-18.6 16 17.2+1.4 153-18.7 5
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Table 10— Selected external and cranial dimensionsGecomysnew species from eastern Brazilian Amazon. Measenés (mm) are given as mean *

standart error, with range and sample size. Indalslof all localities were grouped together.

Oecomys sp. A Oecomys sp. B Oecomys sp. C Oecomys sp. D

Variable Mean+SE Range n Mean+SE Range n Mean+SE Range n Mean+SE Range n
Sex 1 female, 1 male 21 females, 19 males, 3 unk. 3 females, 2 males 3 females, 3 males

HBLL 101.5+2.1 100.0-103.0 2 120.0+145 89.0-142.0 30 126.0+6.7 120.0-135.0 4 9524399 62.0-174.0 6
TL 94.0#33.9 70.0-118.0 2 142.0#189 950-171.0 30 132.8+21.1 103.0-150.0 4 76.6+14.5 52.0-86.0 6
FL 22.0+2.8 20.0-240 2 25.842.9 17.0-30.0 30 23.8£3.0 20.0-27.0 4 17.3+40 120-205 6
EL 14.045.7 10.0-18.0 2 15.7+£3.3 11.0-28.0 30 16.0+3.6 11.0-19.0 4 12.3+1.6 105-15.0 6
CIL 24.9+0.8 243-254 2 28.4+1.9 242 -31.3 40 28.1+1.0 26.6-29.0 4 211421 183-246 6
BH 8.1+0.4 7.8-8.4 2 8.4+0.5 7.0-9.7 41 8.4+0.3 8.0-8.8 5 7.1+0.3 6.5-75 6
CZL 19.6+0.7 19.1-201 2 22.7+1.5 19.1-24.7 40 22.61+0.9 213-232 4 17.1+1.8 149-20.0 6
ZL 12.3+0.8 11.8-128 2 14.5+1.0 12.4-16.2 43 15.0+0.6 142-155 5 10.5+1.0 93-122 6
BZP 2.240.1 22-22 2 3.0+0.3 25-37 43 3.1+0.3 27-34 5 1.940.3 15-23 6
LD 7.310.4 7.0-7.6 2 8.1+0.6 7.0-9.1 43 8.3+0.6 7.7-9.1 5 5.8+0.7 49-6.9 6
BI 1.740.0 1.7-17 2 1.740.2 14-21 42 1.840.2 15-19 4 1.3#0.1 11-15 6
LN 9.3+0.3 9.1-9.6 2 11.5+1.1 94-135 41 11.2+0.1 11.1-113 4 7.9+1.0 6.8-9.5 5
RL 8.9+0.2 8.7-9.0 2 10.9+0.9 9.0-125 41 10.8+0.6 9.9-113 4 7.3+1.0 6.3-9.0 5
RB 3.6+0.2 3.4-37 2 4.2+0.4 34-51 43 4.2+0.2 39-44 5 3.1+0.2 28-34 6
oL 10.0+0.3 9.8-10.3 2 11.1+0.6 96-123 43 11.3+0.4 108-119 5 8.5+0.8 75-9.9 6
LIB 5.1+0.4 47-54 2 5.4+0.4 47-6.7 43 5.6+0.2 5.4-6.0 5 4.3+0.2 39-45 6
ZB 14.6 - 1 16.3+1.3 134-18.3 41 16.6+0.7 158-17.6 4 125+1.2 11.3-146 6
BIP 9.3+0.2 9.2-94 2 8.9+0.8 7.4-10.7 43 9.0+0.5 8.4-9.7 5 8.7+0.4 8.3-9.3 6
LIP 3.8+0.3 3.7-4.0 2 4.2+0.6 3.0-55 43 4.2+0.4 3.7-47 4 3.9+0.4 34-43 6
MB 10.240.2 10.0-103 2 10.9+0.5 9.8-118 39 9.6+2.8 47-113 5 9.4+0.4 89-100 6
BPR 4.310.1 42-43 2 4.9+0.4 41-56 43 45+1.1 26-53 5 3.7+0.3 33-4.1 6
BIF 2.4+0.0 24-24 2 2.6+0.3 20-3.2 43 3.0+1.2 22-52 5 1.840.1 16-1.9 6
LIF 4.7+0.3 45-5.0 2 5.2+0.5 43-6.2 43 5.1+0.4 4.7-57 5 4.0+0.4 33-44 6
LM 3.840.1 3.7-3.8 2 4.8+0.2 41-52 43 4.2+1.6 1.4-5.0 5 3.440.1 3.3-35 6
BM1 1.0+0.0 10-11 2 1.3#0.1 11-15 43 1.840.9 1.3-35 5 0.9+0.0 09-1.0 6
BPB 2.9+0.0 29-29 2 3.1+0.3 2.4-37 42 3.7+1.4 28-6.2 5 2.4+0.3 21-29 6
LPB 4.61+0.3 44-438 2 6.2+0.5 51-7.2 43 5.5+1.8 22-6.7 5 4.1+0.3 3.6-4.6 6
BB 4.4+0.2 43-45 2 4.6+0.2 42-53 41 5.0+1.1 41-6.8 5 4.0+0.2 3.7-43 6
ocCB 6.1+0.2 6.0-6.3 2 6.7+0.3 59-7.2 38 5.9+1.4 3.8-6.9 4 5.5+0.2 5.3-5.7 6
LLD 3.8+£0.0 3.8-38 2 4.1+0.3 3.4-47 41 3.6x1.4 1.2-47 5 3.0+0.3 28-3.6 6
Bmil 0.9+0.1 09-1.0 2 1.1+0.1 08-1.2 42 1.9+1.7 1.2-49 5 0.8+0.0 0.7-0.9 6
LLM 4.0£0.1 39-41 2 5.0+0.2 42-54 40 5.5+1.2 50-7.7 5 3.610.1 35-37 6
MH 6.6+0.2 6.5-6.7 2 7.7+0.7 6.1-9.0 38 9.313.4 7.4-154 5 5.5+0.6 5.0-6.6 6
LCIB 14.6+0.9 14.0-153 2 17.1+1.2 145-195 42 16.4+2.4 124-184 5 126+1.0 11.7-145 6
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Table 11- Standardized discriminant coefficients for canahvariables for the first two axes (DF) in
comparisons amongAj all species from eastern Brazilian AmazoB) the four larger species
(Oecomys catherina®. rex O. species B an@®. species C), andd) the remaining smaller species
(Oecomys auyantepud. bicolor, O. cleberj O. paricolg O. rutilus O. species A an@®. species D),

based on 16 log10 cranial variables.

A B C

Variable DF-1 DF-2 DF-1 DF-2 DF-1 DF-2

Log BZP -0.29004 0.08973 0.55847 -0.87439 0.030712 -0.130897
Log LN -0.08074 0.48848 -1.48280 -0.01191 0.097101 -0.264857
Log RB -0.23464 0.51781 0.01727 0.62215 -0.059730 -0.703942
Log LIB 0.20175 -0.63662 -0.31589 0.84190 -0.061293 0.855142
Log BIP 0.11800 -0.34015 -0.29873 -0.48468 -0.021199 0.201832
Log LIP 0.04122 0.26855 0.54687 0.27228 0.256105 -0.311012
Log MB -0.02260 0.10809 0.48075 0.05375 0.197387 0.946173
Log BIF -0.00379 -0.18304 0.15289 -0.17563 -0.160378 -0.302695
Log LM -0.37233 0.00017 2.44376 1.53467 -0.089446 -0.128230
Log BM1 -0.31974 -0.26545 1.41378 1.38452 -0.360944 -0.003919
Log BPB 0.15599 -0.03225 0.21493 -0.48458 0.021019 0.328454
Log LPB -0.32709 -1.04467 0.24844 -0.27772 -0.905159 0.258373
Log BB 0.13920 0.38773 1.19467 0.66240 0.355308 -0.588776
Log OCB 0.21802 -0.02881 -0.27944 -1.34018 0.099631 -0.207676
Log Bml 0.35380 -1.53507 0.70252 0.06569 -0.380273 2.129593
Log LLM -1.02681 0.70347 -0.36019 -1.60705 -0.430337 -0.998183
Eingenvalue 6.27299 1.14076 2.25098 0.73570 2.492147 1.282191

% contribution 73.643 13.392 64.124 20.958 58.0652 29.8742




