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Abstract
The Liolaemidae lizard evolutionary radiation has resulted from active spatial expansions into an extensive territorial area
accompanied by active events of cladogenesis that have produced high levels of taxonomic and ecological diversity, especially within the Liolaemus genus. As a result, these lizards have been for decades the subject of intense taxonomic and
systematic debates. Here, I provide an analysis of a recent paper where discussions on Liolaemidae diversity and classification involved biased and arbitrary interpretations and observations of two previously published monographs.
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Introduction
Lizards of the Liolaemidae family have undergone a remarkable evolutionary radiation that has resulted in continuous debate primarily about the taxonomic richness and phylogenetic relationships of two of the three known liolaemid genera, Liolaemus and Phymaturus (the third being the monotypic Ctenoblepharys). In general, such
discussions have only been aimed at advancing the study of these lizards, and as would be expected, authors that
have made the most significant contributions (e.g. Laurent, 1983; Laurent, 1985; Etheridge, 1995) have concentrated on unsolved problems or on the development of novel perspectives. A recent discussion by Lobo et al.
(2010) has not followed any of these latter aims, as it has mostly concentrated on presenting viewpoints extensively
known by current liolaemid scholars, and has failed to create a legitimate environment of discussion as it is
defeated by an often aggressive and offensive tone, and many biased and uninformed conclusions. This discussion
focused exclusively on two liolaemid monographs published by myself and co-authors (Pincheira-Donoso &
Núñez, 2005; Pincheira-Donoso et al., 2008c).
Several general patterns can be extracted from Lobo et al., although I will only summarize the most important
ones. Firstly, the primary aim of Lobo et al.’s work is the discussion of the classification presented in our first work
(Pincheira-Donoso & Núñez, 2005), which, by the way, is the result of my undergraduate work, and not my graduate thesis as suggested by these authors. Secondly, most of the aggressive commentaries appear to result from
myself or co-authors simply having opinions and views about liolaemid problems that essentially differ from
Lobo’s (i.e. the senior author) previous work. Third, and more serious, there is a dangerously clear attempt of these
authors to put several of our conclusions and views completely out of context, sometimes involving severe manipulations and omissions of information. This latter discussion is presented in a separated section. Below I discuss
more specifically each of these points, while I have decided to leave out of this response other criticisms, such as
their critiques that the limbs of lizards in our pictures are out of focus, critiques to our use of the term ‘ovoviviparity’ as they regard this term as ‘rejected’ (although it is extensively employed today in studies published in prominent international journals), or that when we present a picture of an Argentinean specimen of L. fitzingerii to
mention the existence of this species in Chile, they criticize that the correct picture would be one of a Chilean animal (and not the Argentinean), and when we presented a picture of a Chilean specimen of the Chilean population
known as L. rothi (later described as a new species), they criticize us because they think we should have provided a
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picture of the Argentinean population instead! Likewise, I leave out other criticisms of similar irrelevance to the
greater questions of liolaemid systematic and phylogenetics that are of real interest to readers of this journal.

Responses to Lobo et al.’s claims
A considerable proportion of Lobo et al.’s paper criticizes, extensively, the fact that our first monograph
(Pincheira-Donoso & Núñez, 2005) presented a morphological (and chromosome-based) subgeneric classification
of Liolaemus that is not entirely matched by phylogenetic evidence. It has to be said, initially, that our classification
was concluded after following several previous similar studies, and also, as any original proposal, following our
own conclusions, that in some cases we or others have later found to be invalidated by newer evidence. However,
Lobo et al.’s criticism is absolutely out-of-date, as the existence of these taxonomic mistakes has largely been demonstrated repeatedly by several phylogenetic studies where original hypotheses were presented after our work went
to press (e.g. Espinoza et al., 2004; Abdala, 2007; Pincheira-Donoso et al., 2007a; Schulte & Moreno-Roark,
2010). Indeed, I myself have ignored this classification and have later employed instead more recently published
phylogenetic hypotheses in my own studies where relationships among Liolaemidae lineages are required
(Pincheira-Donoso et al., 2007a; Pincheira-Donoso et al., 2007b; Pincheira-Donoso et al., 2008a, 2008b;
Pincheira-Donoso et al., 2008c; Pincheira-Donoso et al., 2009). Any classification proposal or phylogenetic estimate is simply a hypothesis which is subject to refutation when new evidence or models arise. Therefore, most discussions in Lobo et al. do not present anything novel, do not present a different viewpoint, and as such, do not offer
any additional contribution to our understanding of these lizards, as these points have repeatedly been made elsewhere. We all know now that peptic ulcer is caused by bacteria, but it would be absurd to write a paper to criticize
today the work of those who claimed in the past that these ulcers were caused by stress or spicy food. In other
words, after several authors have pointed out limitations in published works, it is very easy for others to come years
later and ‘find’ and report these shortcomings.
A second pattern in Lobo et al.’s work is that these authors’ critiques often turn into harsh commentaries when
our published viewpoints differ significantly from (particularly) Lobo’s published viewpoints. There is a tendency
throughout the paper to argue that we made something very wrong, especially when we have said something that is
not in agreement with the papers authored or co-authored by Lobo. I truly understand that they defend Lobo’s
work, but I cannot understand that they appear to believe that his opinions and conclusions cannot be considered in
different directions. Indeed, if we all followed Lobo et al.’s philosophy of a “science of agreements”, where everyone should accept someone’s conclusions and opinions, we would not know of progress in science. Hence, differences between authors are the fuel of science development. Several of these points of disagreement reflect how
Lobo et al. challenged our opinions when we (in their view) failed to recognize Lobo’s own work (see next section
for more details). For instance, Lobo et al. criticize our opinion (in the 2008 monograph) that the first comprehensive phylogeny for Phymaturus lizards is that of Espinoza et al. (2004), which included most known species to
date. They, in contrast, argue that “the first comprehensive phylogenetic analysis of Phymaturus was by Lobo &
Quinteros (2005)”, which, as can be seen, was actually published later. The reason for Lobo et al. to think that we
failed to recognize Lobo & Quinteros is that Espinoza et al.’s phylogeny “was produced…to test hypotheses concerning the evolution of herbivory in Liolaemidae” but that Espinoza et al. “did not provide a discussion of the systematic implications of their topology”. We prefer to see the broad picture. For us, it did not matter that Espinoza et
al. did not focus on a systematic/taxonomic discussion, as the aim of a particular study should not have any effect
on the topology produced. Hence, the fact that Espinoza et al. did not discuss the systematic implications of their
phylogeny does not invalidate it. And the fact that Lobo & Quinteros’s work was explicitly taxonomic, where systematic implications were discussed, does not mean it is the first phylogeny for the genus. A phylogeny is a phylogeny regardless of the context. Lobo et al. then proceed to bias the criticism. They inexplicably argue that we
“dismissed [Lobo & Quinteros’s phylogeny] for being based on morphology rather than DNA”. This is entirely a
false accusation. We never dismissed Lobo & Quinteros’s work. Indeed, we recognized its value (although, maybe
we did not offer enough praise), with sentences such as Lobo & Quinteros “presented the only known explicit study
on phylogenetic relationships within Phymaturus” (explicit because that paper aimed to investigate this problem),
“supported substantially the hypothesis of two major clades”, or “these recent attempts [Espinoza et al. and Lobo &
Quinteros]...represent substantial progress for future phylogenetic-based systematic and evolutionary research”.
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Criticism based on biased and incomplete use of information
In the following paragraphs I will discuss the points that I regard as most serious in Lobo et al.’s review, namely the
arbitrary manipulation of information aimed to give an impression that is false. I number below these repeated situations found in Lobo et al.’s paper.
(1) Lobo et al. argued that the Figure 2 in our 2008 monograph is based on misused information taken from
previous Liolaemidae phylogenetic studies (Schulte et al., 2000; Espinoza et al., 2004; Schulte et al., 2004; Cruz et
al., 2005) that we cited to support the phylogeny shown in that figure: “two thirds of the relationships depicted in
their figure [Fig. 2] are incongruent with the topologies recovered in those studies and other relevant phylogenetic
hypotheses”. We present herein a comparison of all these phylogenetic topologies (Fig. 1), including a more recent
one provided by Abdala (2007) as well, to show that Lobo et al.’s assertions are unjustifiable (note that what we
called ‘boulengeri’ group is called ‘chacoensis’ group by Abdala, who regarded as ‘boulengeri’ group the entire
clade including the sister lineages boulengeri and anomalus in our 2008 monograph. However, this is simply an
alternative arrangement of names, as the phylogeny is exactly the same. Our nomenclature in this case is the same
nomenclature used by Espinoza et al. 2004).
(2) Lobo et al. accused that the ranges of morphological variation for L. puna used in our 2005 monograph to
distinguish this species from L. barbarae, which we claimed to have been taken from the original description of the
former species (Lobo & Espinoza, 2004), are actually different from the trait variation that they reported in that
paper. In a previous paper, Quinteros & Lobo (2009) had also accused us for the same situation, questioning the
origin of the data reported in our 2005 work. They then claimed that the origin of this information for L. puna is
“unknown”, “inexplicable”, and “incongruent with data in Lobo & Espinoza”. However, the source is not unknown
or inexplicable. The answer, in fact, lies in the inconsistency of the ranges of morphological variation reported in
the original description of L. puna by Lobo & Espinoza (2004). In our 2005 work, we took data on morphological
variation of L. puna from the diagnosis (p.857-858) provided by Lobo & Espinoza for this species. Nevertheless, in
the same paper, but in the section ‘variation’ (p. 859), Lobo & Espinoza (2004) provided different ranges of morphological variation for L. puna, which are the ranges referred by Lobo et al. and Quinteros & Lobo to support
their accusations (similarly, note that Lobo et al. also provide inconsistent information on the number of known
Phymaturus species: they refer 22 species in page 2, and 26 in page 22). Consequently, what is inexplicable is that
different ranges of variation were reported in different sections of the same paper where L. puna was originally
described (another accusation based on manipulated information is when Quinteros & Lobo inexplicably claimed
that in our 2005 work, we reported the occurrence of L. walkeri in San Pedro de Atacama (Chile). However, our
2005 work clearly stated that the population previously recognized as L. walkeri from this area is in fact what we
described as L. barbarae. Indeed, the conclusion of our monograph’s discussion on L. barbarae is that all Chilean
populations previously assigned to L. walkeri are L. barbarae, and hence, that L. walkeri is a species restricted to
Peru).
(3) Lobo et al. claimed that we (2008) have used geographical information to suggest that P. dorsimaculatus is
a synonym of P. vociferator, and proceed to develop a long discussion about why using geographical ranges is
inappropriate to conclude taxonomic conspecificity (despite being something generally self-evident to most biologists). However, again, they have omitted an important part of the information we actually reported. Immediately
before mentioning the geographical information as an additional signal to support our claim, we had suggested that
(after studying specimens from both type localities) we found strong overlap between both populations in body
size, scale counts, precloacal pores, coloration in males and females, and patterns of sexual dimorphism.
(4) Lobo et al. claimed that we (2008) have “misattributed” the use of “family Liolaemidae” to Frost &
Etheridge (1989), where the correct reference should be Frost et al. (2001). Yet again, they omitted the fact that we
actually cited Frost et al.: “Family Liolaemidae Frost & Etheridge 1989 (family status according to Frost et al.
2001)” (p. 18). The family was originally proposed by Frost & Etheridge as a subfamily (Liolaeminae), but later
Frost et al. gave full family status to it. So, the references are correct, something that cannot be seen on the basis of
the incomplete information arbitrarily provided by Lobo et al.
(5) Lobo et al. claim that our 2008 monograph is “largely an update of [our 2005 monograph]”, and that the
difference is “the inclusion of liolaemid species occurring outside Chile”. Again, this is an incorrect statement, as
we used a different, phylogenetically-informed, classification of the family in our 2008 work (see point number 1
above, and Fig. 1 in this response). Then, they make another peculiar statement about our 2008 work: “Several eco-
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logical assertions are made (none that are novel), but no data or specific analyses are provided in support of this
claim [sic]”. However, the table 1 in our 2008 work, where ecological (and more) information is given, is supported
at the bottom of the table by more than 160 references.

FIGURE 1. Phylogenetic topologies of major clades of the Liolaemidae family presented by Schulte et al. (2000, 2004), Espinoza et al. (2004), Cruz et al. (2005) and Abdala (2007), compared to the topology presented in Figure 2 of Pincheira-Donoso
et al.’s (2008; abbreviated P-D et al.). Note that all topologies are essentially identical, except of that of Cruz et al., which is in
general highly similar in four of the six terminal branches depicted. Also, while Pincheira-Donoso et al.’s topology is entirely
identical to Espinoza et al.’s tree, differences with the other four trees are almost entirely explained by different sets of clades
included. For example, Ctenoblepharys and Phymaturus were not included in Schulte et al. (2004), while Ctenoblepharys was
not included in Schulte et al. (2000). In both cases, however, the only species regarded by Pincheira-Donoso et al. (2008) and
Abdala (2007) as member of the anomalus clade that was included in Schulte et al.’s (2000) and Cruz et al.’s (2004) studies, L.
pseudoanomalus, is nested within the boulengeri clade. However, as declared by Pincheira-Donoso et al.’s (2008), the anomalus clade was recognized following phylogenetic evidence recently presented by Abdala (2007; see comments number 1 and 7
in the text for additional information). This comparative scheme demonstrates that Lobo et al.’s affirmation that two thirds of
the phylogenetic tree presented by Pincheira-Donoso et al. (2008) differ from the rest of known (and cited) phylogenetic
hypotheses known for Liolaemidae, is unjustified. Liolaemidae clades are detailed at the right hand side of the panel, where
colours that identify lineages are shown. All groups identified as “clades” are lineages of the Liolaemus genus. The archeforuslineomaculatus clade is abbreviated (arch-lineo clade). The name ‘boulengeri’ clade is the same used by Etheridge (1995) and
Espinoza et al. (2004).

(6) Lobo et al. (p.13) develop a long discussion to support their criticism that the traits we (2005) regarded as
diagnostic to distinguish the Donosolaemus subgenus (named after Roberto Donoso-Barros) from other Liolaemus
lineages are inappropriate as they are not exclusive. Once Lobo et al. have arbitrarily made clear that we have used
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inappropriate exclusive traits (in clear opposition to our real argument, as shown below), they describe how several
traits included in our subgenera diagnoses are non-exclusive and found in several different lineages. However,
Lobo et al. have once again misused and biased the information we explicitly provided in our works. Indeed, in our
2005 work, we repeatedly insisted on the fact that the groups we recognized were not based on exclusive traits, but
on exclusive combinations of traits, which explains why different individual traits are observed in different groups
(as we have also explicitly shown repeatedly in our work). This simply reflects our view that cladogenesis is a multivariate process where evolutionary change is not expressed in a single trait, but in the evolution of several traits
simultaneously.
(7) Lobo et al. argue that we (2008) have “proposed” the anomalus clade, that “this grouping is not based on
any of the cited studies”, and that “one could assume that the source of this grouping is Cei (1986)...or Abdala
(2007)”. Again, the information has been manipulated by Lobo et al. Nothing has to be assumed, as we have actually made more than explicit that the sources for our recognition of an anomalus clade are the phylogenetic hypotheses presented by Espinoza et al. (2004) and Abdala (2007). Indeed, the group anomalus was explicitly proposed
(and named) by this latter author. In our 2008 work, we included L. anomalus, L. ditadai, L. duellmani and L.
pseudoanomalus as members of the anomalus group (p. 47). Initially, Espinoza et al. (2004) showed a lineage containing only L. duellmani and L. pseudoanomalus, and later, Abdala (2007) showed that L. anomalus, L. ditadai
and L. pseudoanomalus are also members of a separate clade (Fig. 1, this study). Hence, we suggested (and insisted
that more phylogenetic evidence is needed to consolidate this view) that recent phylogenetic evidence presented in
these two studies “might” support the view of an anomalus clade, which again, was proposed by Abdala (2007).
However, from Lobo et al.’s work, it looks like we have actually proposed an anomalus clade based on nothing,
when the real scenario is that we have only recognized that the phylogenetic evidence presented by Espinoza et al.
and Abdala might support an anomalus clade, as proposed by Abdala.
While I might extend this response considerably more, as many other statements of a similar nature are made
in Lobo et al., I am certain that the unfortunate and unnecessary non-constructive nature of their criticism will be
clear to most readers. Lobo et al. finish their paper claiming that a better understanding of Liolaemidae relationships “will take the effort of many scientists working collaboratively for the mutual benefit of all”. Although this
statement certainly represents a legitimate view, I might also conclude that their claim is likely to be conditioned by
one factor: all studies have to offer warm and explicit praise to Lobo’s own previous work, or they may otherwise
be at risk of being arbitrarily manipulated and relegated to the zone of “useless”, “not acceptable”, “lack of criteria”, and “fallacy” studies that “do a disservice” and “should not be tolerated”, as they claim in reference to our
works. I and my co-authors would indeed welcome future collaborative efforts for the mutual benefit of all, including healthy debates and collegial critiques on points of disagreement, which lead to the increased understanding of
the complex history and relationships among the liolaemids.
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