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Taxon-by-character matrix used in the phylogenetic analysis. 

The following taxon-by-character matrix is adapted from Davesne et al. (2016). It adds the 

taxon †Spinocaudichthys, from the Late Cretaceous of Morocco, to the matrix. 

For the full list of characters and character states, see the Supplementary Material of Davesne 

et al. (2016) at:  

https://www.frontiersin.org/articles/10.3389/fevo.2016.00129/full#supplementary-material 

Missing character states are coded as '?'. Inapplicable character states are coded as '-'.  
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Synodus 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gymnoscopelus 0 0 - 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

†Ctenothrissa 0 0 - 0 0 0 0 0 0 0 0 0 ? 0 0 0 1 0 0 0 0 0 0 1 ? ? 0 ? 0 0 0 0 1 

†Pycnosteroides 0 ? ? 0 0 1 1 ? 0 0 0 ? ? 0 0 ? 1 0 ? 0 ? 0 0 1 ? 1 0 ? 0 ? 1 0 2/3 

†'Aipichthys' 0 0 - 1 0 1 1 ? 0 0 0 0 1 0 0 ? 1 0 0 0 ? 0 0 1 ? 0 0 ? 0 ? 0 1 2 

†Aipichthyoides 0 0 - 0 0 1 1 ? 1 0 0 ? 1 1 0 ? 1 0 ? ? ? 0 0 1 ? ? 0 ? 0 ? 0 1 2 

Velifer 1 0 - 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 0 1 0 1 3 0 1 1 0 0 1 1 3 

Lampris 1 0 - 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 0 1 0 1 0 2 1 1 0 0 2 1 3 

Regalecus 1 0 - 1 1 1 1 1 1 0 0 - 1 - 1 0 1 0 1 1 0 1 0 1 ? ? ? 1 0 1 3 - 3 

Stylephorus 1 0 - 1 1 1 1 ? 1 1 1 - 1 - 0 1 1 1 - 1 0 0 0 1 ? ? ? - 1 1 3 - 0 

Polymixia 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 0 

†Omosomopsis 0 1 0 1 0 1 1 ? ? 0 1 ? 1 0 0 ? 1 0 ? 0 ? ? 1 1 ? 1 0 ? 0 ? 0 0 1 

†Sphenocephalus 0 1 1 1 0 1 0 ? ? ? ? ? 1 0 0 1 1 0 ? 0 0 0 0 1 ? ? ? 1 0 0 2 0 0/1 

Aphredoderus 0 0 - 1 1 1 1 0 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 2 1 1 0 0 2 0 1 

Percopsis 0 0 - 1 1 1 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 2 1 1 0 0 2 0 0 

Bregmaceros 0 1 1 1 1 1 1 1 0 1 1 1 1 0 0 1 1 0 ? 1 0 0 0 1 ? ? ? ? 1 1 3 - 1/2 

Merluccius 0 1 1 1 1 1 1 1 0 1 1 1 1 0 0 1 1 0 0 1 1 0 0 1 0 2 1 1 1 1 3 - 1 

Halobatrachus 1 1 0 1 1 1 1 1 - 1 1 0 1 0 0 1 0 0 0 0 1 0 0 1 1 2 1 1 1 0 3 - 1 

Brotula 0 1 1 1 0 1 1 1 0 1 0 0 1 0 0 1 0 0 0 0 1 0 0 1 1 2 1 1 0 1 3 0 1 

Cyttus 1 1 1 1 1 1 1 0 0 1 0 0 2 0 0 1 1 1 0 1 0 0 0 1 0 ? 1 ? 1 1 2 - 2 

Zeus 1 1 1 1 1 1 1 0 0 1 1 0 2 0 0 1 1 1 0 1 0 0 0 1 2 2 1 1 1 1 3 - 2 

Hoplostethus 0 1 1 0 0 1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 1 ? 1 1 0 0 1 0 1 

Sargocentron 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 1 2 1 1 0 0 0 0 2 

†Stichocentrus 0 1 ? 0 0 1 0 ? 0 0 0 ? 0 0 0 ? 0 0 ? 0 ? 0 0 1 ? ? ? ? 0 ? 1 0 2 

Dicentrarchus 0 1 0 1 0 1 1 1 0 1 0 0 1 0 0 1 0 0 0 0 1 0 0 1 1 2 1 1 0 0 0 0 1 

Lates 0 1 0 1 0 1 1 1 0 1 0 0 1 0 0 1 0 0 0 0 1 0 0 1 1 ? ? 1 0 0 0 0 1 

†Spinocaudichthys ? ? ? ? ? ? ? ? ? ? ? ? ? 0 ? ? ? ? ? ? ? 0 ? ? ? 0/1 0 ? 0 ? 3 - 0 

 



 
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 

Synodus 0 0 - 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 

Gymnoscopelus 0 0 - 0 0 0 0 0 1 1 0 ? 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 

†Ctenothrissa 0 0 - 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 ? ? ? ? ? 0 0 - 

†Pycnosteroides 0 1 ? 0 0 1 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 1 2 ? ? ? ? ? 0 1 ? 

†'Aipichthys' 0 1 ? 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 2 ? ? ? 0 ? 0 0 - 

†Aipichthyoides 0 1 ? 0 1 1 1 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 1 2 ? ? ? ? ? 0 0 - 

Velifer 0 1 ? 0 1 1 1 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 2 0 0 1 0 0 0 0 - 

Lampris 0 0 - 0 1 1 0 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1 0 1 2 0 0 1 0 1 0 0 - 

Regalecus 1 0 - 0 1 1 - 1 1 0 - - 3 0 0 1 - 2 - 1 1 1 0 1 2 0 ? 1 0 1 1 0 - 

Stylephorus 1 0 - 0 1 1 0 1 1 0 - - 3 0 1 1 - 2 0 1 1 0 1 1 1 0 ? ? ? 1 1 0 - 

Polymixia 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 - 

†Omosomopsis 0 1 0 0 0 1 1 0 0 0 1 0 1 1 0 1 0 1 0 0 0 0 0 1 0 ? ? ? ? ? 0 0 - 

†Sphenocephalus 0 1 ? 0 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 ? 0 1 0 

Aphredoderus 0 1 0 0 0 1 1 0 1 0 1 0 1 0 1 0 0 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 - 

Percopsis 0 1 0 0 0 0 1 0 1 0 1 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 - 

Bregmaceros 1 0 - 0 1 1 0 0 1 0 1 1 1 1 1 1 0 2 1 1 0 1 0 1 1 ? 0 ? ? ? 0 0 - 

Merluccius 0 0 - 0 0 1 0 0 1 0 1 1 1 1 1 1 0 2 1 1 0 0 0 1 1 0 ? 0 0 ? 0 0 - 

Halobatrachus 0 1 - 1 0 1 0 0 1 0 1 - 1 0 0 1 0 2 0 1 0 0 0 1 1 1 - 0 0 1 1 1 1 

Brotula 0 0 - 0 0 1 0 0 1 0 1 - 1 0 1 1 0 2 0 0 0 0 0 1 3 ? - - - 1 1 1 1 

Cyttus 0 1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 0 2 0 1 0 0 1 1 1 0 0 1 0 1 0 1 0 

Zeus 0 1 0 1 0 1 1 1 1 1 1 1 2 1 1 1 0 2 0 1 0 0 1 1 1 0 0 1 0 1 0 1 0 

Hoplostethus 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 1 1 

Sargocentron 0 1 1 1 0 1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 1 1 

†Stichocentrus 0 1 ? 0 0 1 1 0 0 0 0 0/1 0 0 0 ? 0 0 0 0 0 0 0 1 1 ? ? ? ? ? 0 1 ? 

Dicentrarchus 0 1 1 1 0 1 1 0 1 1 0 0 0 0 0 1 0 2 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 

Lates 0 1 1 1 0 1 1 0 1 1 0 0 1 0 0 1 0 2 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 

†Spinocaudichthys 0 1 ? 0 0 1 1 0 0 0 1 0 1 0 ? 0 0 0 ? ? ? 0 0 0 0 0 ? ? ? ? 0 0 - 

 


