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Supplementary Text:

Corrections to Taxonomy

Our phylogenetic analysis found results generally similar to previous phylogenetic hypotheses [22,23]. For the purpose of this paper, some corrections to the Grant et al.’s [23] taxonomy must be made in order to have a nomenclature concordant with well-supported clades, and to avoid ambiguity and subsequent confusion in the literature of this family. 
The monophyly of Dendrobatidae (sensu Noble 1926) [114] has always been strongly supported (see Figure S3) by previous studies [22,23]. The taxonomic split of Dendrobatidae into two families (i.e., Aromobatidae and Dendrobatidae) is unnecessary and adds no new information. Grant et al.’s [23] primary reason for the split is the inability to sequester alkaloids (i.e., chemical defense) in Allobatinae or Clade A (Aromobatidae sensu Grant et al.).  Very few species of Aromobatidae have been documented as being unable to sequester alkaloids, and many species of Colostethinae (Clade C) and Hyloxalinae (Clade B) are unable to do so [115,116]. The restriction of Dendrobatidae to include only Colostethinae, Dendrobatinae, and Hyloxinae (Clade C+B+D) is rejected here, because (1) some of the putative synapomorphies are poorly defined, (2) the characterization of some Colostethinae and Hyloxinae as not able to sequester alkaloids is unfounded, because the chemical profile of the vast majority of species is lacking, (3) the alignment and phylogenetic analysis methods used are dubious [117], and (4) repeated mistakes in their molecular dataset were found (see below). For these reasons, the proposed split is not followed and we return Dendrobatidae to a single family (i.e., Clade A+B+C+D) that includes all members of both of the Grant et al.’s Dendrobatidae and Aromobatidae. 

Grant et al. [23] redefined Colostethus to be monophyletic, but did not include the type species Colostethus latinasus in their analysis. We found clear paraphyly of Grant et al.'s [23] redefined Colostethus (indicated by Colostethus 1 and 2, each with high support see Figure S3), which paradoxically still renders Colostethus paraphyletic even after all the proposed taxonomic rearrangements to remove paraphyly. For the moment, we restrict Colostethus to the group of C. latinasus and allies (species in Colostethus 1 clade). Colostethus sensu lato is applied to the aggregate of species found in Colostethus 1 and 2 clades in our phylogeny. 

Third, Dendrobates sensu lato (including Adelphobates, Dendrobates, Excidobates, Minyobates, Oophaga, and Ranitomeya) was found to be a well-supported monophyletic group (as it was previously and see Figure S3); thus the splitting of Dendrobates into several genera is unnecessary (e.g., Excidobates [118]) and Grant et al. did not provide an unambiguous list of synapomorphies for their generic concepts.   Some of the putative synapomorphies for genera used by Grant et al. [23] are ambiguous, and others are problematic; These include those with sequence errors (see below), those that are polymorphic intraspecifically (coloration pattern and alkaloid presence), poorly defined (e.g., advertisement call type), or undetermined in most species (e.g., larvae morphology, chromosome number, alkaloid profile, and type of parental care). Therefore, we synonymize Adelphobates, Excidobates, Minyobates, Oophaga, and Ranitomeya in the genus Dendrobates.

Other minor changes are: (1) Allobates craspedoceps was found within Hyloxalus, so a new combination is proposed:  Hyloxalus craspedoceps; (2) Hyloxalus argyrogaster was found with Colostethus sensu lato, so its new combination is Colostethus argyrogaster, and (3) we were able to find remnant populations of Allobates peruensis (closely allied to A. kingsburyi); thus it is a valid name and not a nomen dubium as proposed by Grant et al. [23]. 

 Some discrepancies between our results and those of Grant et al. [23] are explainable by mistakes in their molecular dataset. One set of mistakes possibly came from contamination. For example, the cytochrome oxidase (COX) sequence of Allobates brunneus (GenBank DQ502910) is identical by BLAST search to the paper wasp Polistes dominulus (GenBank DQ172914); similarly, the COX sequence of Allobates femoralis (GenBank DQ502733) is identical to Mediterranean sand smelt fish Atherina hepsetus (GenBank AY290810).  Apparently, some tube mislabeling also occurred; as one example, the RAG-1 sequence of Colostethus fraterdanieli (GenBank DQ503373) is identical to Phyllobates bicolor (GenBank DQ503377) and not to other C. fraterdanieli RAG-1 sequences of the same population (GenBank DQ503371-2 and DQ503375). Although we used some sequences from Grant et al. [23] in our analysis, none yielded anomalous results. However, the possibility that other sequences not used by us might come from misidentified specimens remains. For these reasons, we suggest the sequences in Grant et al. [23] require thorough vetting through BLAST (http://www.ncbi.nlm.nih.gov/BLAST/) and other means.
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