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Supplementary Table S1. Specimens included in our analysis with their localities and identification (ID) numbers in scientific collections and the GenBank accession numbers of the 
nucleotide sequences, with respective bibliographic citations. Abbreviations are: ZUEC = Museum of Zoology “Professor Adão José Cardoso” of the University of Campinas; SMRP = Shirlei 
Maria Recco-Pimentel cell and tissue collection; CFBH-T = Célio F.B. Haddad tissue collection; MZUSP = Museu de Zoologia da Universidade de São Paulo; MCP = Museu de Ciências e 
Tecnologia, Pontifícia Universidade Católica do Rio Grande do Sul; TLFT = Luís Felipe Toledo tissue collection; MACN = Museo Argentino de Ciencias Naturales “Bernardino Rivadavia”, 
Buenos Aires, Argentina; IZUA = Instituto de Zoología, Universidad Austral de Chile, Valdivia, Chile; MLPA = Museo de la Plata, Buenos Aires, Argentina.

Species Family Locality ID number H1 fragment 
(GenBank)

RAG1 fragment 
(GenBank)

Reference

Phantasmarana apuana Hylodidae Parque Nacional do Caparaó, Alto Caparaó, MG, Brazil SMRP 526.4 MT409024 MZ043786 present study
Phantasmarana apuana Hylodidae Parque Nacional do Caparaó, Alto Caparaó, MG, Brazil TLFT 1981 MT409023 MZ043787 present study
Phantasmarana apuana Hylodidae Parque Nacional do Caparaó, Alto Caparaó, MG, Brazil TLFT 1911 MT409025 MZ043788 present study
Phantasmarana jordanensis 
(=Phantasmarana sp.)

Hylodidae Fazenda Votorantin Celulose, Pindamonhangaba, SP, Brazil SMRP 81.8 MT409028 MZ043790 present study

Phantasmarana jordanensis 
(=Phantasmarana sp.)

Hylodidae Fazenda Votorantin Celulose, Pindamonhangaba, SP, Brazil SMRP 81.6 MT409026 MZ043789 present study

Phantasmarana jordanensis 
(=Phantasmarana sp.)

Hylodidae Fazenda Votorantin Celulose, Pindamonhangaba, SP, Brazil SMRP 81.3 MT409027 MZ043791 present study

Phantasmarana jordanensis Hylodidae Campos do Jordão, SP, Brazil CFBH 28578 MT409029 – present study
Phantasmarana jordanensis Hylodidae Córrego do Convento, próximo a Fazenda Nova Gokula,  

Pindamonhangaba, SP, Brazil 
MCP 11575 MF624238 – Grant et al. (2017)

Phantasmarana massarti Hylodidae Paranapiacaba, SP, Brazil ZUEC 11395 
SMRP 27.7

MT409030 MZ043792 present study

Phantasmarana massarti Hylodidae Paranapiacaba, SP, Brazil ZUEC 11553 
SMRP 27.8

MT409031 MZ043793 present study

Phantasmarana boticariana Hylodidae Parque da Gruta Funda, Atibaia, SP, Brazil SMRP 109.1 MT409032 MZ043794 present study
Phantasmarana boticariana Hylodidae Parque da Gruta Funda, Atibaia, SP, Brazil SMRP 109.2 MT409033 MZ043795 present study
Phantasmarana boticariana Hylodidae São Francisco Xavier, São José dos Campos, SP, Brazil ZUEC 24587 MT409034 MZ043796 present study
Phantasmarana boticariana Hylodidae Caçapava, SP, Brazil CFBH 00425 KJ961586 – De Sá et al. (2015)
Phantasmarana lutzae Hylodidae Parque Nacional do Itatiaia, Itatiaia, RJ, Brazil SMRP 555.1 MZ043810 MZ043781 present study
Phantasmarana lutzae Hylodidae Parque Nacional do Itatiaia, Itatiaia, RJ, Brazil SMRP 555.2 MZ043811 MZ043782 present study
Phantasmarana lutzae Hylodidae Parque Nacional do Itatiaia, Itatiaia, RJ, Brazil SMRP 555.3 MZ043812 MZ043783 present study
Phantasmarana lutzae Hylodidae Parque Nacional do Itatiaia, Itatiaia, RJ, Brazil SMRP 555.4 MZ043813 MZ043784 present study
Phantasmarana lutzae Hylodidae Parque Nacional do Itatiaia, Itatiaia, RJ, Brazil SMRP 555.5 MZ043814 MZ043785 present study
Megaelosia goeldii Hylodidae Parque Nacional da Serra dos Órgãos, Teresópolis, RJ, Brazil SMRP 527.2 MT409020 MZ043797 present study
Megaelosia goeldii Hylodidae Parque Nacional da Serra dos Órgãos, Teresópolis, RJ, Brazil SMRP 527.3 MT409022 MZ043798 present study
Megaelosia goeldii Hylodidae Parque Nacional da Serra dos Órgãos, Teresópolis, RJ, Brazil SMRP 527.4 MT409021 MZ043799 present study
Megaelosia goeldii Hylodidae Parque Nacional da Serra dos Órgãos, Teresópolis, RJ, Brazil MZUSP 95879 DQ283072 DQ503346 Frost et al. (2006) and 

Grant et al. (2006)
Hylodes japi Hylodidae Serra do Japi, Jundiaí, SP, Brazil ZUEC 24642 

SMRP 540.1
MT409035 MZ043800 present study
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(GenBank)

RAG1 fragment 
(GenBank)

Reference

Hylodes japi Hylodidae Serra do Japi, Jundiaí, SP, Brazil ZUEC 24643 
SMRP 540.2

MT409036 MZ043801 present study

Hylodes meridionalis Hylodidae Arroio Humaito, São Francisco de Paulo, RS, Brazil – KT221614 – Machado et al. (2016)
Hylodes meridionalis Hylodidae Arroio Humaito, São Francisco de Paulo, RS, Brazil MCP 11547 MF624225 MF614360 Grant et al. (2017)
Hylodes heyeri Hylodidae Morretes, PR, Brazil ZUEC 24650 

SMRP 544.1
MT409040 MZ043802 present study

Hylodes phyllodes Hylodidae Paranapiacaba, SP, Brazil ZUEC 11554 
SMRP 28.20

MT409037 – present study

Hylodes phyllodes Hylodidae Paranapiacaba, SP, Brazil SMRP 28.10 – MZ043805 present study
Hylodes phyllodes Hylodidae Brazil – no additional date MCL00015 DQ502171 DQ503367 Grant et al. (2006)

Hylodes phyllodes Hylodidae Picinguaba, Ubatuba, SP, Brazil CFBH 249 DQ283096 – Frost et al. (2006)
Hylodes asper Hylodidae Paranapiacaba, SP, Brazil ZUEC 11441 

SMRP 26.9
MT409038 MZ043803 present study

Hylodes asper Hylodidae Paranapiacaba, SP, Brazil ZUEC 11555 
SMRP 26.10

MT409039 MZ043804 present study

Hylodes caete Hylodidae PESM Curucutu, São Paulo, SP, Brazil CFBH 40527 KY627909 – Malagoli et al. (2017)
Hylodes caete Hylodidae PESM Curucutu, São Paulo, SP, Brazil CFBH 40526 KY627908 – Malagoli et al. (2017)
Hylodes sazimai Hylodidae Serra das Cabras, Campinas, SP, Brazil CFBH 14630 KJ961585 – De Sá et al. (2015)
Hylodes sazimai Hylodidae Serra das Cabras, Campinas, SP, Brazil CFBH 29586 KJ961584 – De Sá et al. (2015)
Hylodes perere Hylodidae Santa Barbara do Monte Verde, MG, Brazil CFBH 31106 KJ961581 – De Sá et al. (2015)
Hylodes perere Hylodidae Santa Rita do Jacutinga, MG, Brazil CFBH 12651 KJ961580 – De Sá et al. (2015)
Hylodes ornatus Hylodidae Parque Nacional do Itatiaia, Itamonte, MG, Brazil CFBH 34905 KJ961578 – De Sá et al. (2015)
Hylodes amnicola Hylodidae Parque Ibitipoca, Lima Duarte, MG, Brazil CFBH 15290 KJ961576 – De Sá et al. (2015)
Hylodes amnicola Hylodidae Parque Ibitipoca, Lima Duarte, MG, Brazil CFBH 30971 KJ961575 – De Sá et al. (2015)
Hylodes lateristrigatus Hylodidae Reserva Ecológica de Guapiaçu, Cachoeiras de Macacu, RJ, Brazil 5826 KM390794 – Amaral et al. (2019)
Crossodactylus gaudichaudii Hylodidae Parque Lage, Rio de Janeiro, RJ, Brazil ZUEC 17569 

SMRP 186.4
MT893617 – present study and Vit-

torazzi et al. (2021)
Crossodactylus gaudichaudii Hylodidae Parque Lage, Rio de Janeiro, RJ, Brazil ZUEC 17570 

SMRP 186.5
MT893618 MZ043808 present study and Vit-

torazzi et al. (2021)
Crossodactylus gaudichaudii Hylodidae Rio de Janeiro, RJ, Brazil ZUEC 13552 – MZ043806 present study
Crossodactylus schmidti Hylodidae Aristobulo del Valle, Misiones, Argentina MLPA 1414 AY843579 DQ503298 Faivovich et al. (2005) 

and Grant et al. (2006)
Crossodactylus caramaschii Hylodidae Itanhaem, SP, Brazil CFBH 06917 KJ961569 – De Sá et al. (2015)
Crossodactylus werneri Hylodidae Serra das Cabras, Joaquim Egídio, Campinas, SP, Brazil AA1320 KU215900 – Vidigal et al. (2018)
Crossodactylus werneri Hylodidae Serra das Cabras, Joaquim Egídio, Campinas, SP, Brazil AA1569 KU215901 – Vidigal et al. (2018)
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Eupsophus roseus 
(outgroup)

Alsodidae Huiliches, Neuquen, Argentina MACN 39081 JX204217 – Blotto et al. (2012)

Eupsophus emiliopugini 
(outgroup)

Alsodidae La Picada, Chile IZUA 3586 JX204205 – Blotto et al. (2012)

Eupsophus septentrionlis 
(outgroup)

Alsodidae Los Queules, Chile IZUA 3600 JX204218 – Blotto et al. (2012)

Eupsophus vertebralis 
(outgroup)

Alsodidae Los Queules, Chile IZUA 3604 JX204220 – Blotto et al. (2012)

Eupsophus calcaratus 
(outgroup)

Alsodidae Chiloe, Chile IZUA 3582 JX204200 – Blotto et al. (2012)

Eupsophus calcaratus 
(outgroup)

Alsodidae South America TNHC–GDC 
31199

– KX208675 Feng et al. (2017)

Eupsophus migueli 
(outgroup)

Alsodidae Mehuin, Chile IZUA 3591 JX204209 – Blotto et al. (2012)

Eupsophus insularis 
(outgroup)

Alsodidae Isla Mocha, Chile IZUA 3588 JX204207 – Blotto et al. (2012)

Eupsophus nahuelbutensis 
(outgroup)

Alsodidae Piedra del Aguila, Chile IZUA 3595 JX204212 – Blotto et al. (2012)

Eupsophus nahuelbutensis 
(outgroup)

Alsodidae Rucapehuen, Chile IZUA 3596 – JX204087 Blotto et al. (2012)

Alsodes vanzolinii 
(outgroup)

Alsodidae Ramadillas, Chile IZUA 3570 JX204189 JX204084 Blotto et al. (2012)

Alsodes verrucosus 
(outgroup)

Alsodidae Puyehue, Chile IZUA 3577 JX204192 JX204086 Blotto et al. (2012)

Alsodes neuquensis 
(outgroup)

Alsodidae Alumine, Neuquen, Argentina MACN 38973 JX204173 JX204073 Blotto et al. (2012)

Alsodes valdiviensis 
(outgroup)

Alsodidae Cordillera Pelada, Chile IZUA 3568 JX204187 JX204082 Blotto et al. (2012)

Alsodes nodosus 
(outgroup)

Alsodidae Valparaiso, Petorca, Zapallar, Chile IZUA 3558 JX204174 – Blotto et al. (2012)

Alsodes pehuenche 
(outgroup)

Alsodidae Mendoza, Valle Pehuenche, Argentina IZUA 3560 JX204177 JX204076 Blotto et al. (2012)

Alsodes tumutuosus 
(outgroup)

Alsodidae Region Metropolitana, Santiago, La Parva, Chile IZUA 3566 JX204185 JX204081 Blotto et al. (2012)

Alsodes barrioi 
(outgroup)

Alsodidae Rucapehuen, Chile IZUA 3550 JX204154 JX204063 Blotto et al. (2012)

Alsodes gargola 
(outgroup)

Alsodidae Futaleufu, Chile IZUA 3575 JX204165 JX204069 Blotto et al. (2012)
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Supplementary Table S2. Measurements of analyzed individuals, including information available on literature. Abbreviations: SVL = snout–vent length; TL = total length; HW = head width; 
HL = head length; FDW = finger discs width. 

Species Voucher Type Locality Stage / sex SVL TL HW HL FDW SVL/FDW Reference

M. goeldii ZUEC 4093 – Teresópolis, RJ Adult 85.9 – 34.6 39.4 3.08 27.91 present study
M. goeldii – – Teresópolis, RJ Adult male 82.2 – 31.6 31.3 – – Giaretta et al. 1993
M. goeldii – – Teresópolis, RJ Adult male 95.0 – 34 35.3 – – Giaretta et al. 1993
M. goeldii UNIRIO 2224 – Teresópolis, RJ Adult male 86.3 – 34.41 28.6 3.35 25.77 present study
M. goeldii UNIRIO 5469 – Teresópolis, RJ – 83.6 – 30.7 28.2 3.53 23.68 present study
M. goeldii UNIRIO 5998 – Teresópolis, RJ Adult male 91.4 – 34.6 30.2 3.71 24.63 present study
M. goeldii UNIRIO 6208 – Teresópolis, RJ Adult female 92.1 – 33.3 30.4 3.04 30.30 present study
M. goeldii ZUEC 233191 – Teresópolis, RJ Tadpole – 93.9 – – – – present study
M. goeldii ZUEC 22564 – Teresópolis, RJ Tadpole – 111.1 – – – – present study
P. apuana ZUEC 23497 – Alto Caparaó, MG Adult male 66.3 – 23.4 24.9 1.71 38.78 present study
P. apuana MNRJ 26057 holotype Domingos Martins, ES Adult female 92.2 – 38.6 40.0 – – Pombal Jr. et al. 2003
P. apuana CFBH 03568 paratype Domingos Martins, ES Adult female 94.6 – 40.1 41.2 – – Santos et al. 2011
P. apuana UFMG 5740 – Simonésia, MG Adult female 94.0 – 38.1 41.8 – – Santos et al. 2011
P. apuana UFMG 5741 – Simonésia, MG Adult female 95.5 – 37.0 37.3 – – Santos et al. 2011
P. apuana MNRJ 26058 paratype Domingos Martins, ES Adult male 78.0 – 32.1 34.0 – – Santos et al. 2011
P. apuana MNRJ 26059 paratype Domingos Martins, ES Adult male 97.2 – 43.3 43.0 – – Santos et al. 2011
P. apuana UFMG 5737 – Simonésia, MG Adult male 94.8 – 35.8 39.9 – – Santos et al. 2011
P. apuana UFMG 5739 – Simonésia, MG Adult male 78.9 – 32.3 34.8 – – Santos et al. 2011
P. apuana ZUEC 22566 (1) – Alto Caparaó, MG Tadpole – 89.5 – – – – present study
P. apuana ZUEC 22566 (2) – Alto Caparaó, MG Tadpole – 101.5 – – – – present study
P. apuana ZUEC 23392 (1) – Alto Caparaó, MG Tadpole – 96.1 – – – – present study
P. apuana ZUEC 23392 (2) – Alto Caparaó, MG Tadpole – 100.8 – – – – present study
P. apuana ZUEC 23392 (3) – Alto Caparaó, MG Tadpole – 111.0 – – – – present study
P. apuana – – Domingos Martins, ES Tadpole – 105.7 – – – – Pombal Jr. et al. 2003
P. apuana – – Domingos Martins, ES Tadpole – 107.3 – – – – Pombal Jr. et al. 2003
P. apuana – – Domingos Martins, ES Tadpole – 104.5 – – – – Pombal Jr. et al. 2003
P. apuana – – Domingos Martins, ES Tadpole – 100.8 – – – – Pombal Jr. et al. 2003
P. apuana – – Domingos Martins, ES Tadpole – 110.0 – – – – Pombal Jr. et al. 2003
P. apuana – – Domingos Martins, ES Tadpole – 121.9 – – – – Pombal Jr. et al. 2003
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 118.4 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 106.7 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 107.4 – – – – present study
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Species Voucher Type Locality Stage / sex SVL TL HW HL FDW SVL/FDW Reference

P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 77.8 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 117.0 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 117.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 102.2 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 120.3 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 119.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 115.8 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 87.5 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 91.9 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 92.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 90.2 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 120.3 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 111.6 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 99.5 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 95.8 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 87.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 122.6 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 115.0 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 132.7 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 126.3 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 89.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 83.3 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 96.3 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 117.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 117.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 79.2 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 98.2 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 108.1 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 107.6 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 86.5 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 108.4 – – – – present study
P. apuana Unvouchered – Alto Caparaó, MG Tadpole – 109.7 – – – – present study
P. bocainensis MNRJ 15900 holotype São José do Barreiro, SP juvenile female 66.7 – 27.0 24.7 – – Giaretta et al. 1993
P. boticariana ZUEC 9561 holotype Atibaia, SP Adult female 72.4 – 33.6 33.8 1.75 41.38 present study
P. boticariana ZUEC 9562 paratype Atibaia, SP Adult female 76.1 – 32.6 32.9 1.87 40.68 present study
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Species Voucher Type Locality Stage / sex SVL TL HW HL FDW SVL/FDW Reference

P. boticariana ZUEC 11843 topotype Atibaia, SP Adult male 97.5 – 41.6 39.1 2.13 45.76 present study
P. boticariana ZUEC 9564 – Atibaia, SP Tadpole – 98.8 – – – – present study
P. jordanensis MZUSP 4522 holotype Campos do Jordão, SP Adult female 47.0 – 20.6 20.5 – – Heyer 1983
P. lutzae MNJR 4181 paratype Resende, SP Adult female 90.0 – – – – – Izecksohn & Gouvea 1985
P. lutzae ZUEC 14612 (1) – Itatiaia, RJ Tadpole – 70.9 – – – – present study
P. lutzae ZUEC 14612 (2) – Itatiaia, RJ Tadpole – 89.9 – – – – present study
P. lutzae ZUEC 14612 (3) – Itatiaia, RJ Tadpole – 99.7 – – – – present study
P. lutzae – – Resende, SP Tadpole – 130.0 – – – – Giaretta et al. 1993
P. massarti ZUEC 8516 – Santo André, SP Adult 109.8 – 45.9 43.5 3.24 33.88 present study
P. massarti ZUEC 11553 – Santo André, SP Adult male 114.9 – 49.6 50.4 3.73 30.82 present study
P. massarti ZUEC 8849 – Santo André, SP Adult 79.8 – 33.7 34.4 2.12 37.65 present study
P. massarti ZUEC 11397 – Santo André, SP Adult male 110.2 – 44.8 48.0 2.58 42.70 present study
P. massarti ZUEC 11395 – Santo André, SP Adult female 114.4 – 47.3 46.2 2.81 40.73 present study
P. massarti  ZUEC 9176 – Santo André, SP Adult male 111.5 – 47.6 47.8 3.06 36.44 present study
P. massarti – – Santo André, SP Tadpole – 128.0 – – – – Giaretta et al. 1993
P. massarti MNRJ 5306 – Campos do Jordão, SP Tadpole – 111.2 – – – – Nogueira–Costa et al. 2012
P. massarti MNRJ 35086 – Campos do Jordão, SP Tadpole – 123.2 – – – – Nogueira–Costa et al. 2012
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Appendix S1. Additional hylodid specimens or recordings examined, to complement the 
information available in the literature, which are deposited in the following Brazilian col-
lections: CFBH = Célio F. B. Haddad amphibian collection, Unesp, Rio Claro, São Paulo; 
UNIRIO = amphibian collections of Universidade Federal do Estado do Rio de Janeiro; 
ZUEC = Museu de Zoologia “prof. Adão José Cardoso”, Unicamp, Campinas, São Paulo.

Crossodactylus werneri: Valinhos, SP: ZUEC-VID 776-780.
Megaelosia goeldii: Teresópolis, RJ: CFBH 23794, 23797, 23799, 23801; ZUEC 4093; Friburgo, 
RJ: CFBH 23796. Teresópolis, RJ: ZUEC 22564 (tadpoles) and 23391 (tadpoles).
Phantasmarana apuana: Alto Caparaó, MG: ZUEC 22566 (tadpoles), 23392 (tadpoles), 23497 
(adult); Domingos Martins, ES: CFBH 10811.
Phantasmarana boticariana: Atibaia, SP: CFBH 42845 (juvenile paratype); ZUEC 9561 (holo-
type), 9562 (paratype), 9564 (tadpoles), 11843 (adult).
Phantasmarana cf. bocainensis: São Luiz do Paraitinga, SP: CFBH 38735; Cunha, SP: CFBH 
38976–78.
Phantasmarana jordanensis: Pindamonhangaba, SP: CFBH 5374; ZUEC 14612 (tadpoles).
Phantasmarana massarti: Paranapiacaba, Santo André, SP: CFBH 939, 1001, 2059; Itanhaém: 
CFBH 17668; ZUEC 8516, 8849, 9176, 11395, 11397, 1155


