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Recent comments to the contrary by Livezey and Zusi
(2007) notwithstanding, the flamingo-grebe clade
is one of the best-supported higher-level clades of
birds.

Storer (2006:1183) introduced his note by remark-
ing that information “on phylogeny is obtainable
from at least two present sources: the whole-animal
biology of the organisms and molecular biology. The
most accurate phylogenies will result from those
sets of data in which there is the closest agreement.”
There is nothing to add to these statements, except
that I find it difficult to understand why in this case
he did not follow his own advice.—GERALD MAYR,
Forschungsinstitut Senckenberg, Sektion Ornithologie,
Senckenberganlage 25, D-60325 Frankfurt a.M., Germany.
E-mail: gerald. mayr@senckenberg.de
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Moas and phylogenomics: How nomenclatural
errors do a disservice to the understanding of moa
taxonomy. —Recently, Baker et al. (2005) published a
Bayesian tree based on 658 base-pair control-region
mitochondrial DNA sequences from 125 individual
moas from widespread localities in New Zealand, a
sample that included all then-accepted taxa (Worthy
and Holdaway 2002, Bunce et al. 2003). They recog-
nized 14 clades (interpreted as shown in Table 1) but
avoided equating these clades with species by using
only geographic identifiers. More recently, how-
ever, Baker (2007:18), in a paper whose title claims
“advances in the study of geographic variation and
speciation,” has equated each of the 14 clades with the
status of species (Table 1). It is not my intention here
to assess the validity of Baker’s conclusions, nor is it to
assess their relevance to taxonomy, but rather to point
out that he applied incorrect nomenclature to 5 of the
14 clades while overlooking an important paper on
moa systematics. The result has only further confused
the taxonomy and nomenclature of moas.

People often confuse the three components to
“labeling” taxa. First, taxonomy is the science of cir-
cumscription of a taxon, for example, at the species,
generic, familial, or other levels, by diagnosis. Such
taxa are based on a type or type series and delimit a
group of individuals and their relationships to other
such groups. Second, nomenclature is a technique for
the naming of such taxa, and it is governed by rules
(e.g., International Code of Zoological Nomenclature).
Nomenclatural activity includes formulating new
names for taxa and determining the correct name
to be applied to existing taxa. The issues discussed
below involve the determination of lineages leading
to either a suggested split of taxa and the attribution
of names to those taxa or synonymy of taxa, and thus
are of a nomenclatural nature. Thirdly, the assignment
of a specimen to a given taxon, or its identification,
employs a name but has no bearing on nomenclature
or taxonomy.

Clades 1 and 2.—Baker et al. (2005) labeled these
clades as Pachyornis mappini from eastern and western
North Island, respectively. Baker (2007) modified this
by calling clade 1 P. mappini and clade 2 Pachyornis,
n. sp. A, which is erroneous in two regards. First, the
type specimen of P. mappini is from the western North
Island (Archey 1941), so that if only a single clade
takes the name P. mappini, it would have to be the
western population, not the eastern one. Secondly, as
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TasLE 1. Comparison of the nomenclature applied to clades of moas in Baker et al. (2005) and Baker (2007). Details
in square brackets identify the geographic origin of the clade as shown in figure 1 in Baker et al. (2005).

Clade Baker et al. (2005) Baker (2007)

1 Pachyornis mappini eastern North Island Pachyornis mappini

2 P. mappini western North Island P.n.sp. A

3 P. elephantopus Canterbury, Otago P. elephantopus

4 P. australis P. australis

5 P. elephantopus Southland P.n.sp. B

6 Euryapteryx geranoides Euryapteryx geranodes [sic]
7 Emeus crassus Emeus crassus

8 Anomalopteryx didiformis Anomalopteryx didiformis
9 Dinornis robustus Dinornis robustus

10 D. robustus, northwest Nelson D.n.sp. A

11 D. robustus, Otago D.n.sp.B

12 D. novaezealandiae D. novaezealandiae

13 Megalapteryx didinus [northwest Nelson] Megalapteryx didinus

14 M. benhami? [Otago] M. benhami

I'have established elsewhere (Worthy 2005), the taxon
formerly known as P. mappini Archey now takes the
name P. geranoides (Owen), a nomenclatural change
that also affects the genus Euryapteryx (see below).

Clade 6.—Baker et al. (2005:8259) referred all
specimens of Euryapteryx to E. geranoides, including
birds from far north of North Island that “were pre-
viously assigned to Euryapteryx curtus,” which was
followed by Baker (2007), though with the spelling
of geranoides incorrect. The nomenclatural issue here
is that E. curtus (Owen, 1846) has priority over E.
geranoides (Owen, 1848), as is obvious by the dating
of the two names and as shown in check-lists (e.g.,
Turbott 1990) and systematic accounts (e.g., Archey
1941, Worthy and Holdaway 2002). Baker (2007),
however, also overlooked the nomenclatural issues
raised by Worthy (2005), who transferred E. geranoides
(Owen, 1848) to Pachyornis, where it becomes a senior
synonym of P. mappini Archey. As a result, specimens
referred to E. geranoides, as distinct from E. curtus,
now take the next available name, E. gravis (Owen,
1870). However, if only one species name is applied to
a clade including all individuals of Euryapteryx, then
E. curtus has priority.

Clades 13 and 14.—Baker et al. (2005) recognized
two clades based on two individuals of Megalapteryx.
They referred the northern specimen to M. didinus
(Owen, 1883) and the southern one to M. benhami
Archey, 1941, and questioned the synonymy of M.
benhami with M. didinus (Worthy 1988). First, the type
of M. didinus comes from Otago in southern South
Island, and the type of M. benhami from northwest
Nelson in northern South Island (Archey 1941), so
the application of the names by Baker et al. (2005)
and Baker (2007) to the two clades is wrong regard-
ing the geographic origin of the types for the taxa
used. Secondly, M. benhami was based on a very large
specimen that was considered by Archey (1941) to be
outside the size range of M. didinus. Baker et al. (2005)
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did not sample any specimens that could be referred
to M. benhami on the basis of size. The genomic data
presented in that paper therefore have no bearing on
the taxonomic status of M. benhami.

Similar geographic issues of the origin of types
may also affect the application of names to other
clades in these studies. For example, the type of D.
robustus Owen, 1846 is from “South Island” (Archey
1941), which can be restricted to “Waikawaiti”(sic =
Waikouaiti) in Otago, because Owen (1846a:313, 319,
321) made it clear that the bones he named D. robus-
tus Owen (1846b:48) came from this locality. Thus, if
clades 9, 10, and 11 are to be elevated to the status
of species, it is not clear which would take the name
robustus, given that both clades 9 and 11 were found
in Otago.

In conclusion, the phylogenomic results of Baker
et al. (2005) and Baker (2007) may have merit in
the recognition of unsuspected clades within moa
populations, but Baker’s (2007) application of exist-
ing nomenclature to these clades as though they were
species, in disregard of previous literature, rather than
advancing the systematics of moas, has only added
confusion to an already complex state of affairs. It
is lamentable that such profound taxonomic results
should have been published as an aside in a review,
the more so as such little understanding of nomencla-
tural issues was shown.—Trevor H. Wortny, School
of Earth and Environmental Sciences, Darling Building
DP 418, University of Adelaide, North Terrace, Australia
5005. E-mail: twmoa@aapt.net.au
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Nomenclatural errors in moa taxonomy: A reply
to Worthy. —In reproducing the control-region gene
tree from Baker et al. (2005), I was careful to state in
the text of my review (Baker 2007:22) that “Bayesian
analysis of these sequences recovered 14 monophy-
letic lineages, 9 of which are currently recognized,
plus 5 new lineages that may warrant species status.”
It certainly was not my intention to revise the tax-
onomy of the moas, but rather to draw attention to
some lineages that almost certainly deserve species
status on the basis of their phylogenetic depth in the
tree. I erred by changing the caption of the figure to
include several “n.sp.” labels, and provided Worthy
(2007) with an opportunity to accuse me of doing
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a disservice to moa taxonomy. However, although
he had no difficulty in suggesting what the correct
names should be in the event of a taxonomic revision
of the moas, I am not as confident as he in making
these assertions. Unless the types have been identi-
fied correctly (as they obviously had not been in
the past; e.g., Worthy 2005) and they have also been
genotyped, there is still doubt as to what nomencla-
ture is correct.

The recent update on moa systematics that Worthy
chides me for overlooking was published in the
journal Tuhinga (Worthy 2005). I was unfamiliar
with this journal, as most readers probably are. This
does not excuse me for not locating it, because in the
paper he purports to have rediscovered the types of
Dinornis curtus Owen and Palapteryx geranoides Owen.
Examining the features of a left tibiotarsus confus-
ingly marked with four different catalogue numbers,
Worthy determined that this is the missing lectotype
of D. curtus and that it is referable to Euryapteryx
curtus. Genomic DNA had been extracted from this
bone and a sequence would be published later, but
to my knowledge this has not been done. So we lack
concrete proof that the above synonymy is correct,
though it could well be. DNA sequences of what was
then called E. curtus and E. geranoides were shown to
be very similar (Baker 2007), thus invalidating claims
by others, including Worthy, that there were two
species of Euryapteryx in New Zealand. However,
as Worthy (2007) pointed out, this does mean that
I should have referred to this lineage as E. curtus if
the above synonymy is correct. Equally, it means that
Worthy (2005:40) was wrong to propose that E. curtus
should be applied to the “small exclusively North
Island form” and E. gravis to “a larger form found
in both the North and South Islands.” Instead, this
is probably an example of geographic variation in
one species. Worthy really ought to practice what he
preaches about nomenclatural confusion being a dis-
service to moa taxonomy.

The other type, an almost complete cranuim labeled
Palapteryx geranoides, was judged on morphological
characters to be conspecific with Pachyornis mappini,
even though it is very similar to the cranium of E.
curtus. This judgment may well be correct as well,
but again it needs to be confirmed with DNA typing.
If it turned out to have a DNA sequence identical to
that of E. curtus, the synonymy proposed by Worthy
(2005) would be a “taxonomic disservice” and much
of his criticism of my use of taxonomic names would
crumble. I note that Worthy has made nomenclatural
errors in labels he has attached to specimens in the
Canterbury Museum in New Zealand involving
Pachyornis and Euryapteryx, thereby further confus-
ing the taxonomic identity of these lineages and leav-
ing me wondering how one can be certain about the
above synonymy. Femurs of AV8264 from Kapua and
THW214 from Cheviot were labelled E. geranoides by





