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Comment

Availability of new Bayesian-delimited
gecko names and the importance of
character-based species descriptions

Leaché & Fujita [1] present an empirical example of
Bayesian species delimitation (BSD; [2]) to recognize
three new species of African geckos from within the
range of the widespread taxon Hemudactylus fasciatus,
Gray 1842. As with any new method, BSD will undoubt-
edly generate questions and discussions about its
practicality and assumptions. However, the use of this
method of delimiting species does not obviate the need
to adhere to the practice of describing or defining species
on the basis of intrinsic characters.

In order for any species name in zoology to be avail-
able, it must satisfy the applicable provisions of Articles
11-20 of the International Code of Zoological Nomenclature
(1999) (hereafter ‘the Code’). Relevant to this issue, ‘“To
be available, every new name published after 1930...
must be accompanied by a description or definition that
states in words characters that are purported to differen-
tiate the taxon (Article 13.1.1, p. 17)’ where a character
is ‘any attribute of organisms used for recognizing, differ-
entiating, or classifying taxa’ (Glossary, p. 101). Leaché &
Fujita [1] do not provide descriptions or definitions for
their new taxa, only putative diagnoses (recommended
but not required under the Code (Recommendation
13A)), and these are based not upon characters but
upon degree of support under their species delimitation
model (e.g. ‘This species includes all populations that
cluster with those from the Togo Hills included in this
study with strong support in the Bayesian species delimi-
tation model’). Although geographical location could be
argued to be an organismal attribute, (i) Article 12.3
and, by implication, Article 13.1 [3] clarify that the men-
tion of a locality does not in itself constitute a description,
and (ii) Leaché & Fujita [1] have not actually used locality
as a character, but as an indicator of the cluster to which
populations belong. The new names they propose thus
lack definitions or descriptions of organismal attributes
(characters) as required by the Code and their diagnoses
consist solely of extrinsic relational statements about
populations. The new names proposed for members of
the H. fasciatus group (Hemidactylus coalescens, Hemidacty-
lus eniangii, Hemidactylus kyaboboensis) fail to conform to
Article 13 and are nomina nuda, and thus unavailable
under the Code.

The diagnoses of their new species are similar to the
definitions of clade names under phylogenetic taxonomy,
but their species descriptions are also unavailable under
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the PhyloCode [4], which defers to ‘provisions of the
appropriate rank-based code (e.g....ICZN)’ for species
availability.

The unavailability of Leaché and Fujita’s gecko names
rests on more than a technicality. We emphasize this point
to highlight the very purpose of the taxonomic protocols
inherent in the Code’s adherence to character-based
species definitions. The application of Leaché & Fujita’s
approach would no doubt facilitate the description of
many new species, and in light of the ongoing biodiversity
crisis facing the planet [5] and the need to describe new
species before they are lost to extinction [6], this might
be viewed positively. However, the deleterious impact of
premature taxonomic inflation to conservation efforts
is well documented [7-9]. Thus, our concern is that
the conservation benefit from a flood of superficial new
species descriptions might be outweighed by the cost of
taxonomic instability and confusion. For example, unam-
biguous allocation of a specimen to one of Leaché &
Fujita’s new species of Hemidactylus could only be accom-
plished by its incorporation into their species delimitation
model. This would necessitate the collection of DNA
sequence data and replication of their analytical protocol
for each unknown sample. Alternatively, specimens could
be compared directly to the cited type material but, in the
absence of informative diagnostic characters, this would
effectively entail a re-analysis of the entire Hemidacrylus
fasciatus group.

The Code’s requirement for a character-based descrip-
tion or definition forces taxonomists to make comparisons
with similar or related forms and to identify features
intrinsic to the organism. Character differences not only
reflect lineage independence, but also they make the
associated species names the very currency of communi-
cation in systematic biology. Although we suspect few
biologists believe either that all descriptions under the
Code employ a uniform degree of rigor, or that the bio-
logical reality of a species is dependent upon the
enumeration of a set of diagnostic characters, the focus
on characters, no matter how artificial, allows for compar-
ability. This decreases taxonomic ambiguity and
instability, and results in a system of names that can be
used both by taxonomists and by the much larger com-
munity of consumers of taxonomic information.
Characters must be included by all authors publishing
new species descriptions, whether or not they use new
or traditional means of species delimitation.

We submit that there are at least three alternative
approaches that are superior to creating unavailable
names. First, genetic characters can be used to satisfy
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Article 13.1.1 of the Code [10], just as morphological char-
acters do (e.g. [11]). Second, evolutionarily distinct
lineages (i.e. ‘candidate species’ sensu [12]) may be left
unnamed until additional data allow for proper descrip-
tions (e.g. [13,14]). Finally, morphology can be studied
in conjunction with application of the Bayesian model.

Leaché & Fujita [1] stated ‘In terms of H. fasciatus,
we are not aware of any morphological or ecological
characteristics that differentiate these lineages,’ but it
is unclear whether a morphological survey or analysis
was undertaken. Although some organisms exhibit
limited interspecific external variation owing to extreme
morphological conservativeness and/or homoplasy [15],
descriptions of many ‘cryptic’ gecko species have
successfully used tree-based data (gene tree monophyly
and distance data) in conjunction with explicit character-
based descriptions and diagnoses (e.g. [16,17]).
Corroborating their new method with a set of differentiating
characters would have been an excellent way to
bolster Leaché & Fujita’s [1] test of BSD. Any single
method of inference can be misleading, but the agreement
between independent classes of data can result in increased
confidence in hypotheses such as species delimitations [18].

We do not deny that the populations of West African
Hemidactylus named by Leaché & Fujita [1] represent
valid taxa under any of several lineage-based species con-
cepts [19]. The Bayesian approach to species delimitation
may well provide objective criteria for discerning species
boundaries using genetic data and we favour further
exploration of this approach, especially if used in combi-
nation with surveys of characters that can be used to
recognize species. If, however, as in the paper by
Leaché & Fujita, Bayesian species descriprions have as
their sole underpinnings the degree of support for a pat-
tern of clustering under a particular model, we regard
them as both practically unworkable and philosophically
inadvisable.

Aaron M. Bauer™*, James F. Parham?®, Rafe M. Brown?,
Bryan L. Stuart®, Lee Grismer’, Theodore J. Papenfuss®,
Wolfgang Bohme’, Jay M. Savage®, Salvador Carranza®,
Jesse L. Grismer'-?, Philipp Wagner’, Andreas Schmitz!°,
Natalia B. Ananjeva'! and Robert F. Inger!?

' Department of Biology, Villanova University, 800 Lancaster
Avenue, Villanova, PA 19085, USA

2 Alabama Museum of Natural History, University of
Alabama, Box 870340, Tuscaloosa, AL 35487, USA
3Natural History Museum and Biodiversity Research Center
and Department of Ecology and Evolutionary Biology, 1345
Fayhawk Blod, Dyche Hall, University of Kansas, Lawrence,
KS 66045, USA

*North Carolina Museum of Natural Sciences, 11 West Jones
Street, Raleigh, NC 27601, USA

> Department of Biology, La Sierra Universizy, 4500
Riverwalk Parkway, Riverside, CA 92515, USA

SMuseum of Vertebrate Zoology, University of California,
Berkeley, CA 94720, USA

7 Zoologisches Forschungsmuseum Alexander Koenig,
Adenauerallee 160, 53113 Bonn, Germany

8 Department of Biology, San Diego State University,

San Diego, CA 92182-4614, USA

® nstitute of Evolutionary Biology (CSIC-UPF),

08003 Barcelona, Spain

Proc. R. Soc. B (2011)

O Department of Herpetology and Ichthyology, Muséum
d’Histoire Naturelle, C.R 6434, CH-1211, Genéva 6,
Switzerland

Y Division of Herpetology and Ornithology, Zoological
Institute, Russian Academy of Sciences, Universitetskaya
nab.,1, St Petersburg 199034, Russia

12 Division of Amphibians and Repriles, The Field Museum of
Natural History, Chicago, IL, USA

*Author for correspondence (aaron.bauer@yvillanova.edu).

REFERENCES

1 Leaché, A. D. & Fujita, M. K. 2010 Bayesian species
delimitation in West African forest geckos (Hemidacrylus
fasciatus). Proc. R. Soc. B 277, 3071-3077. (doi:10.
1098/rspb.2010.0662)

2 Yang, Z. & Rannala, B. 2010 Bayesian species
delimitation using multilocus sequence data. Proc. Natl
Acad. Sci. USA 107, 9264-9269. (doi:10.1073/pnas.
0913022107)

3 Cermak, S. 2009 The Plio-Pleistocene record of
Hypolagus (Lagamorpha, Leporidae) from the Czech
and Slovak Republics with comments on systematics
and classification of the genus. Bull. Geosci. 84, 497—
524. (doi:10.3140/bull.geosci.1104)

4 Cantino, P. D. & de Queiroz, K. 2010 PhyloCode.
International code of phylogenetic nomenclature version
4c. See http:/www.ohio.edu/phylocode/.

5 Pimm, S. L., Russell, G. R., Gittleman, J. L. & Brooks,
T. M. 1995 The future of biodiversity. Science 269,
347-350. (doi:10.1126/science.269.5222.347)

6 Erwin, T. L. & Johnson, P. J. 2000 Naming species, a new
paradigm for crisis management in taxonomy: rapid
journal validation of scientific names enhanced with
more complete descriptions on the internet. Coleopt.
Bull. 54, 269-278.

7 Isaac, N.]. B., Mallet, J. & Mace, G. M. 2004 Taxonomic
inflation: its influence on macroecology and conservation.
Trends Ecol. Evol. 19, 464—469. (d0i:10.1016/j.tree.2004.
06.004)

8 Mace, G. M. 2004 The role of taxonomy in species con-
servation. Phil. Trans. R. Soc. Lond. B 359, 711-719.
(d0i:10.1098/rstb.2003.1454)

9 Parham, J. F., Tiirkozan, O., Stuart, B. L., Arakelyan, M.,
Shafei, S., Macey, J. R. & Papenfuss, T. J. 2006 Genetic
evidence for premature taxonomic inflation in Middle
Eastern tortoises. Proc. Calif. Acad. Sci. 57, 955-964.

10 ICZN (International Commission on Zoological
Nomenclature) 1999 International code of zoological
nomenclature, 4th edn. London, UK: International Trust
for Zoological Nomenclature.

11 Chippindale, P. T., Hillis, D. M., Wiens, J. J. & Price, A. H.
2000 Phylogenetic relationships and systematic revision of
central Texas hemidactyliine plethodontid salamanders.
Herpetol. Monogr. 14, 1-80. (doi:10.2307/1467045)

12 Morando, M., Avila, L. J. & Sites Jr, J. W. 2003 Sampling
strategies for delimiting species: genes, individuals, and
populations in the Liolaemus elongatus-kriegi complex
(Squamata; Liolaemidae) in Andean—Patagonian
South America. Systz. Biol. 52, 159-185. (doi:10.1080/
10635150390192717)

13 Inger, R. F, Stuart, B. L. & Iskandar, D. T. 2009 Systema-
tics of a widespread Southeast Asian frog, Rana chalconota
(Amphibia: Anura: Ranidae). Zool ¥ Linn. Soc. 155,
123-147. (doi:10.1111/.1096-3642.2008.00440.x)

14 Oliver, P. M., Adams, M., Lee, M. S. Y., Hutchinson,
M. N. & Doughty, P. 2009 Cryptic diversity in


mailto:aaron.bauer@villanova.edu
http://dx.doi.org/doi:10.1098/rspb.2010.0662
http://dx.doi.org/doi:10.1098/rspb.2010.0662
http://dx.doi.org/doi:10.1073/pnas.0913022107
http://dx.doi.org/doi:10.1073/pnas.0913022107
http://dx.doi.org/doi:10.3140/bull.geosci.1104
http://www.ohio.edu/phylocode/
http://www.ohio.edu/phylocode/
http://dx.doi.org/doi:10.1126/science.269.5222.347
http://dx.doi.org/doi:10.1016/j.tree.2004.06.004
http://dx.doi.org/doi:10.1016/j.tree.2004.06.004
http://dx.doi.org/doi:10.1098/rstb.2003.1454
http://dx.doi.org/doi:10.2307/1467045
http://dx.doi.org/doi:10.1080/10635150390192717
http://dx.doi.org/doi:10.1080/10635150390192717
http://dx.doi.org/doi:10.1111/j.1096-3642.2008.00440.x

492 A. M. Bauer et al.

Comment. Character-based species descriptions

15

16

vertebrates: molecular data double estimates of species
diversity in a radiation of Australian lizards (Diplodactylus,
Gekkota). Proc. R. Soc. B 276, 2001-2007. (doi:10.
1098/rspb.2008.1881)

Bickford, D., Lohman, D. J., Sodhi, N. S., Ng, P. K. L.,
Meier, R., Winker, K., Ingram, K. K. & Das, 1. 2007
Cryptic species as a window on diversity and conserva-
tion. Trends Ecol. Evol. 22, 148-155. (do0i:10.1016/j.
tree.2006.11.004)

Bauer, A. M., Jackman, T., Sadlier, R. A. & Whitaker,
A. H. 2006 A revision of the Bavayia validiclavis group
(Squamata: Gekkota: Diplodactylidae), a clade of
New Caledonian geckos exhibiting microendemism.
Proc. Calif. Acad. Sci. 57, 503—-547.

Proc. R. Soc. B (2011)

17

18

19

Welton, L. J., Siler, C., Diesmos, A. C. & Brown, R. M.
2010 Phylogeny-based species delimitation of southern
Philippine bent-toed geckos and a new species of
Cyrtodacrylus (Squamata: Gekkonidae) from western
Mindanao and the Sulu Archipelago. Zootaxa 2390,
49-68.

de Queiroz, K. 2007 Species concepts and species
delimitation. Systz. Biol. 56, 879-886. (doi:1080/
10635150701701083)

de Queiroz, K. 1998 The general lineage concept of
species, species criteria, and the process of speciation. In
Endless forms: species and speciation (eds D. J. Howard &
S. H. Berlocher), pp. 57-75. Oxford, UK: Oxford
University Press.


http://dx.doi.org/doi:10.1098/rspb.2008.1881
http://dx.doi.org/doi:10.1098/rspb.2008.1881
http://dx.doi.org/doi:10.1016/j.tree.2006.11.004
http://dx.doi.org/doi:10.1016/j.tree.2006.11.004
http://dx.doi.org/doi:1080/10635150701701083
http://dx.doi.org/doi:1080/10635150701701083

	Availability of new Bayesian-delimited gecko names and the importance of character-based species descriptions
	REFERENCES


