Zootaxa 2946: 7-16  (2011) ISSN 1175-5326 (print edition)

WWW.mapress.com/zootaxal Ed I tor I al ZOOTAXA

Copyright © 2011 - Magnolia Press ISSN 1175-5334 (online edition)

Will the Real Phylogeneticists Please Stand Up?*

EDWARD O. WILEY*, PROSANTA CHAKRABARTY? MATTHEW T. CRAIG?}, MATTHEW P. DAVIS’,
NANCY |. HOLCROFT*, RICHARD L. MAYDEN® & WM. LEO SMITH?®

'Department of Ecology and Evolutionary Biology and Biodiversity Research Center, University of Kansas, Lawrence, KS, U.SA.
E-mail: ewiley@ku.edu

“Museum of Natural Science, Louisiana Sate University, Baton Rouge, LA, U.SA.

E-mails: prosanta@lsu.edu (PC), matthewdavis@I su.edu (MPD)

Department of Marine Sciences, University of Puerto Rico, Mayagliez, Puerto Rico, 00681, U.SA. E-mail: matthew.craig@upr.edu
“Johnson County Community College, Overland Park, KS 66210-1299, U.SA. E-mail: nholcroft@jccc.edu

®Saint Louis University, Department of Biology, Laclede Ave., . Louis, MO, U.SA. E-mail: maydenrl@sdu.edu

®Department of Zoology, Field Museum of Natural History, 1400 South Lake Shore Drive, Chicago, IL 60605, U.SA.

E-mail: |smith@fieldmuseum.org

*In: Carvalho, M.R. de & Craig, M.T. (Eds) (2011) Morphological and Molecular Approaches to the Phylogeny of
Fishes: Integration or Conflict?. Zootaxa, 2946, 1-142.

Abstract

In arecently published commentary, Mooi & Gill asserted that there is a crisis brewing in systematic ichthyology
caused by afailure of investigators to apply the basic tenets of outgroup comparison to recover clades based solely
on shared apomorphic characters. The result, they claim, is that many recent anayses disregard real synapomor-
phies and discover clades by phenetic rather than phylogenetic principles. We take the opportunity to refute this
claim and assert that matrix-based analyses, whether parametric or nonparametric, satisfy the basic tenets of Hen-
nig’'s methods, resulting in monophyletic groups confirmed by synapomorphies.

Introduction

Mooi & Gill, (2010; hereafter M& G) claim that molecular phylogenetics is not true phylogenetics but rather “phy-
lophenetics.” If true, this serious charge casts doubt on the efforts and results of all systematic studies that employ
optimization methods to analyze molecular data. Before we get into specifics of the criticisms levied by M& G, we
need to make it clear that the foundation of their arguments rests not on scientific rigor, but rather on opinions
about the re-classification of fishes using molecular data. This bias is the reason that they only targeted researchers
who proposed changes in the higher-level taxonomy of fishes using phylogenetic hypotheses based on DNA
sequence data (Miya et al., 2007; Smith & Craig, 2007; Thacker, 2009). In criticizing these studies, they do not
suggest any alternative relationships or provide any counter evidence to the proposed relationships. Despite the
limitations of their critique, M&G would have a point if molecular systematists were truly practicing phenetics.
Here we show, in no uncertain terms, why that is not the case.

The M&G thesis rests on the following four points: 1. The reliance on optimization algorithms is the modern
incarnation of authority-based taxonomy. 2. Outgroup comparisons no longer play a critical role in determining
character polarity. 3. The use of optimizationsto build treesis not “cladistic.” 4. Not showing synapomorphies on a
phylogeny obscures the readers’ ability to judge alternative hypotheses, and measures of node support do not refer
to the quality of individual characters and their states. | nstead these nodal supports refer to more abstract measures,
such as bootstrap support or conditional probabilities.

We will demonstrate that each of these pointsis either false or irrelevant.
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