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TABLE S1 | Sampling sites used in the genetic analysis and other known localities of Cnesterodon hypsilurus, including elevation in meters 

above sea level, vouchers, haplotypes and Genbank accession numbers. N = number of individuals used in the genetic analysis, Nd - number 

of individuals deposited in the museum collection.1Samples collected during the present study; 2Samples provided by Museu de Zoologia, 

Universidade Estadual de Londrina (MZUEL); 3Silva et al. (2015); 4Lucinda, Garavello (2001); 5Shibatta et al. (2002); 6Lucinda (2003); 7Lucinda 

(2005); 8Lucinda, Reis (2005); 9Langeani et al. (2007); 10Meredith et al. (2010); 11Pollux et al. (2014); 12CRIA (2022). DZSJRP = Departamento de Zoologia 

e Botânica, Universidade Estadual Paulista “Júlio de Mesquita Filho”, São José do Rio Preto; MCP = Museu de Ciências e Tecnologia, Pontifícia 

Universidade Católica do Rio Grande do Sul, Porto Alegre; MHNCI = Museu de História Natural Capão da Imbuia, Curitiba; MZUSP = Museu 

de Zoologia, Universidade de São Paulo, São Paulo; NUP = Coleção Ictiológica do Núcleo de Pesquisas em Limnologia, Ictiologia e Aquicultura, 

Universidade Estadual de Maringá, Maringá; UMMZ = University of Michigan, Museum of Zoology, Michigan; UFRGS = Departamento de 

Zoologia, Instituto de Biociências, Universidade Federal do Rio Grande do Sul, Porto Alegre; USNM = Smithsonian Institution, National 

Museum of Natural History, Washington D.C.

Locality Drainage Municipality
Geographic 
coordinates

Altitude N Catalog number (Nd) Haplotype Genbank accession number

Unnamed 
stream Cinzas Jaguariaíva

24°13’45.10”S 
49°56’49.10”W

746 m 30 MZUEL 22693 (6)1

Ind 1- H1 OP583660

Ind 2- H1 OP583660

Ind 3- H1 OP583660

Ind 4- H2 OP583661

Ind 5- H1 OP583660

Ind 6- H3 OP583662

Lambari 
stream Itararé Jaguariaíva

24°22’24.28”S 
49°50’23.47”W

1,136 m 20 MZUEL 22694 (16)1

Ind 1- H2 OP583661
Ind 2- H1 OP583660
Ind 3- H2 OP583661
Ind 4- H3 OP583662
Ind 5- H3 OP583662
Ind 6- H1 OP583660
Ind 7- H1 OP583660
Ind 8- H1 OP583660
Ind 9- H1 OP583660

Ind 10- H1 OP583660
Ind 11- H1 OP583660
Ind 12- H1 OP583660
Ind 13- H1 OP583660
Ind 14- H1 OP583660
Ind 15- H1 OP583660
Ind 16- H1 OP583660

Pedrinhas 
stream Itararé Jaguariaíva

24°24’20.00”S
49°45’0.86”W

938 m 5 MZUEL 15264 (5)2

Ind 1- H6 OP583665
Ind 2- H6 OP583665
Ind 3- H1 OP583660
Ind 4- H1 OP583660
Ind 5- H1 OP583660

Guaricanga 
stream Tibagi Piraí do Sul

24°25’60.00”S 
50°01’60.00”W

1,110 m 2 MZUEL 14641 (2)2

Ind 3- H4 OP583663
Ind 4- H5 OP583664

Lambari 
Stream Itararé Jaguariaíva

24°22’24.28”S 
49°50’23.47”W

1,136 m
MCP 12602 (7)4,7,
MCP 22745 (5)4,7, 

MHNCI 5892 (3)4,7,

Cinco Reis 
River Itararé Jaguariaíva

24°17’27.70”S 
49°44’54.30”W

941 m MZUSP 85936.0 (3)12

Cilada 
River10,11 Itararé Jaguariaíva

24°19’58.03”S 
49°47’30.22”W 1,078 m

MCP 12593 (31)4,7,8,  
MCP 22743 (1)1,6,7,9,  
MCP 22744 (9)4,7,8, 

MHNCI 5890 (10)4,7, UMMZ 
215219 (20)4,7, USNM 

356395 (2)4,7, 
MZUEL 1728 (122)4,7, 

MZUSP 85935.0 (100)12 
UFRGS 18402 (32)12,

Guaricanga 
River 

tributary5
Tibagi Piraí do Sul

24°25’60.00”S 
50°01’60.00”W

1,110 m ..   
MZUEL 1600 (14)4,7, MZUEL 

1727 (10)4,7,  
MCP 23326 (10)7..
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Locality Drainage Municipality
Geographic 
coordinates

Altitude N Catalog number (Nd) Haplotype Genbank accession number

Arroio do 
Gica stream Tibagi

Telêmaco 
Borba

24°12’32.78”S 
50°36’35.65”W 728 m

MZUEL 12640 (14)3, 
MZUEL 12699 (14)3, 

MZUEL 12752 (6)3, MZUEL 
12798 (4)3.

Pitangui 
River 

tributary
Tibagi Carambeí

24°52’16.00”S 
50°14’10.00”W

861 m NUP 15828 (6)12

Verde River 
tributary Tibagi Ponta Grossa

25°03’04.00”S 
50°06’11.02”W

904 m DZSJRP 20376 (168) 12

Lajeado 
Maria Leme 

stream
Tibagi Castro

24°45’34.00”S 
50°11’60.00”W

1,102 m NUP 15659 (10)12

TABLE S1 | (Continued)

• Centro de Referência em Informação 

Ambiental (CRIA). SpeciesLink network. 

2022. Available from: http://www.cria.org.

br/

• Langeani F, Castro RMC, Takeshi OT, 

Shibatta OA, Pavanelli CS, Casatti L. 

Diversidade da ictiofauna do Alto Rio 

Paraná: composição atual e perspectivas 

futuras. Biota Neotrop. 2007; 7(3):181–

97. https://doi.org/10.1590/S1676-

06032007000300020

• Lucinda PHF, Garavello JC. Two new 

species of Cnesterodon Garman, 1895 

(Cyprinodontiformes: Poeciliidae) from 

the upper rio Paraná drainage. Comun 

Mus Ciênc Tecnol PUCRS, Sér Zool. 2001; 

13(2):119–38.

• Lucinda PHF, Reis RE. Systematics of 

the subfamily Poeciliinae Bonaparte 

(Cyprinodontiformes: Poeciliidae), with 

an emphasis on the tribe Cnesterodontini 

Hubbs. Neotrop Ichthyol. 2005; 

3(1):1–60. https://doi.org/10.1590/S1679-

62252005000100001

• Meredith RW, Pires MN, Reznick DN, 

Springer MS. Molecular phylogenetic 

relationships and the evolution of the 

placenta in Poecilia (Micropoecilia) 

(Poeciliidae: Cyprinodontiformes). Mol 

Phylogenet Evol. 2010; 55(2):631–39. 

https://doi.org/10.1016/j.ympev.2009.11.006

• Pollux BJA, Meredith RW, Springer MS, 

Garland T, Reznick DN. The evolution 

of the placenta drives a shift in sexual 

selection in livebearing fish. Nature. 2014; 

513(7517): 233–36. https://doi.org/10.1038/

nature13451

• Silva J, Jerep F, Bennemann S. New 

record and distribution extension of the 

endangered freshwater fish Cnesterodon 

hypselurus (Cyprinodontiformes: 

Poeciliidae) in the upper Paraná River 

basin, Brazil. Check List. 2015; 11(6):1811. 

http://dx.doi.org/10.15560/11.6.1811

REFERENCES

HOW TO CITE THIS ARTICLE

• Ferreira DG, Galindo BA, Souza TC, Pereira LB, Bernardes VAP, Marques AJC, Frantine-

Silva W, Kotelok-Diniz T, Aggio CEG, Apolinário-Silva C, Zanatta AS, Sofia SH. Genetic 

diversity of the species Cnesterodon hypselurus (Cyprinodontiformes: Poeciliidae) in 

Cinzas River basin: new record and headwater capture evidences. Neotrop Ichthyol. 2023; 

21(1):e230007. https://doi.org/10.1590/1982-0224-2023-0007

This is an open access article under the terms of the 
Creative Commons Attribution License, which permits 
use, distribution and reproduction in any medium, 
provided the original work is properly cited.

Distributed under
Creative Commons CC-BY 4.0

© 2023 The Authors.
Diversity and Distributions Published by SBI

http://ni.bio.br
http://scielo.br/ni
https://doi.org/10.1590/1982-0224-2023-0007
https://www.sbi.bio.br/pt/
https://en.wikipedia.org/wiki/Open_access#External_links
https://creativecommons.org/licenses/by/4.0/

