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The eight currently recognized species of false antechinuses are members of the dasyurid marsupial
genera Pseudantechinus, Parantechinus and Dasykaluta. Previous morphological and molecular
studies have conydently placed these species in the tribe Dasyurini, but their afynities within
that clade are poorly understood. We report phylogenetic analyses of cytochrome b, 12S rRNA,
16S rRNA, IRBP, b-ybrinogen intron 7 and U-globin intron 1 DNA sequences from one or more
exemplars of each species of false antechinus and selected outgroups. The three genera of false
antechinuses do not form a monophyletic group, but more speciyc relationships among them remain
unresolved. Branching order within Pseudantechinus is reasonably clear: Ps. bilarni is sister to the
other species, among which Ps. woolleyae, Ps. ningbing and Ps. mimulus form successive branches
above the root. Our results support the current generic afyliation of Ps. bilarni, in agreement with
previous morphological and allozyme studies, though this support is not strong. Our data fail to
demonstrate reciprocal monophyly of Ps. macdonnellensis and Ps. roryi haplotypes, suggesting
instead that populations within this group have a complex phylogeographic structure that will only
be elucidated with more detailed yeld sampling.
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Members of the dasyurid genera Pseudantechinus,
Parantechinus, and Dasykaluta are commonly known
as “false antechinuses”. In this paper we employ the
following nomenclature: Dasykaluta = D. rosamondae;
Parantechinus = Pa. apicalis; Pseudantechinus =
Ps. bilarni, Ps. macdonnellensis, Ps. mimulus, Ps.
ningbing, Ps. roryi, Ps. woolleyae. Tate (1947) erected
Pseudantechinus and Parantechinus to accommodate
three species that had originally been classiyed
as Phascogale: his Pseudantechinus included Ps.
macdonnellensis and Ps. mimulus; Parantechinus
included Pa. apicalis. On the basis of their reduced or
absent fourth premolars (P4), and their inpated auditory
bullae, Tate (1947) placed these genera in his subfamily
Dasyurinae along with Dasyurus, Sarcophilus, and
Myoictis.  Tate’s other subfamily, Phascogalinae,
included Phascogale and Antechinus, genera that do not
show extreme P4 reduction. Johnson (1954) described
[Ps]. bilarni as a new species of Antechinus, but it was
later synonymized with Ps. macdonnellensis by Ride
(1970). Ride (1964) rejected the signiycance of P4 size
variation and allocated all members of Pseudantechinus

and Parantechinus to Antechinus, along with his newly
described Antechinus (now Dasykaluta) rosamondae.
Kirsch and Calaby (1977) accepted Ridefs taxonomy,
but reinstated Ps. bilarni. Woolley (1982) showed
that the penile morphologies of D. rosamondae, Pa.
apicalis, Ps. bilarni, Ps. macdonnellensis and the then
undescribed Ps. ningbing (Kitchener 1988) are distinct
from those of the then recognized species of Antechinus.
Penile anatomy also provided tentative support for the
monophyly of what are now Pseudantechinus and
Parantechinus.  Phylogenetic analyses of allozyme
data (Baverstock et al. 1982) conyrmed Tatets (1947)
contention that Pa. apicalis and Ps. macdonnellensis
(along with Dasykaluta) are more closely related
to Dasyurus than to Antechinus. In his landmark
taxonomic  synthesis, Archer (1982) resurrected
Pseudantechinus and Parantechinus, and proposed
Dasykaluta as the monotypic genus for D. rosamondae.
Archer (1982) also cited reduction of the M, entoconid
as a synapomorphy for these genera, uniting them in his
dasyurine tribe Parantechini. Mahoney and Ride (1988)
transferred all species of Archer’s Parantechini into a
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single genus (Parantechinus), but their classiycation
was not widely adopted.

Kitchener and Caputi (1988) described Ps. woolleyae
on the basis of craniodental variation in specimens from
Western Australia that had been previously assigned to
Ps. macdonnellensis. They also argued that Ps. bilarni
is phylogenetically closer to Pseudantechinus than to
its then congener (Pa. apicalis) and recommended that
its generic afyliation be changed accordingly. Groves
(2005) accepted this recommendation.  Although
Mahoney and Ride (1988) synonymized Tate’s Ps.
mimulus with Ps. macdonnellensis, Kitchener (1991)
redescribed and rediagnosed the former species from
specimens collected on North Island of the Sir Edward
Pellew group in the Gulf of Carpentaria. Cooper et al.
(2000) excised another species, Ps. roryi, from within
the Ps. macdonnellensis complex, but could not resolve
phylogenetic relationships among members of the
genus.  Molecular phylogenetic analyses (Krajewski
and Westerman 2003, Krajewski et al. 2004) have
consistently placed false antechinuses within what is
now the tribe Dasyurini (Kirsch et al. 1997). Consistent
with Cooper et al. (2000), Krajewski et al. (2004) found
strong support for a clade of Ps. ningbing, Ps. roryi, and
Ps. woolleyae (no other Pseudantechinus species were
included in that study), but could not resolve Pa. apicalis
and Ps. bilarni as sisters or resolve false antechinuses as
a monophyletic group. Here we reassess relationships
within and among Pseudantechinus, Parantechinus, and
Dasykaluta by expanding the genetic and geographic
sampling of Krajewski et al. (2004) to include six loci:
cytochrome b (cytb), 12S rRNA (12S), and 16S rRNA
(16S) from the mitochondrion; interphotoreceptor
retinoid binding protein exon 1 (IRBP), b-ybrinogen
intron 7 (byb7) and embryonic globin intron 1 and
panking sequences (U-globin) from the nucleus.

METHODS

Taxon-sampling

We assayed one individual from each species of
Pseudantechinus, Parantechinus, and Dasykaluta and
additional individuals, representing geographically
distinct populations, of Ps. macdonnellensis, Ps.
mimulus, Ps. roryi and Ps. woolleyae (Fig.1l), as
well as individuals from species of other genera in
Dasyurini (Dasycercus blythi, Dasycercus cristicauda,
Dasyuroides byrnei, Dasyurus hallucatus, Dasyurus
maculatus, Myoictis wavicus, Myoictis wallacei,
Neophascogale lorentzi, Phascolosorex dorsalis and
Sarcophilus harrisii). Outgroups included members
of Phascogalini (Murexia longicaudata, Antechinus
swainsonii, Phascogale tapoatafa), Thylacinidae
(Thylacinus cynocephalus), Peramelidae (Peroryctes
raffrayanus, Echymipera kalubu, Isoodon macrourus),
Thylacomyidae (Macrotis lagotis), and Macropodidae
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(Macropus giganteus, Aepyprymnus rufescens). We
sequenced all six loci from one exemplar of each species
of Pseudantechinus, butonly selected loci for the multiple
exemplars (Table 1). Phascogalin sequences served
to place the ingroup root among dasyurins, whereas
thylacine, bandicoot, and macropodid outgroups were
useful for rooting the dasyurid tree.

Gene-Sampling.

Cyth, 12S, and 16S are linked on the mitochondrial DNA
molecule and thus share the same mutation history. As
such, they do not provide independent estimates of the
species tree. IRBP, byb7, and U-globin are independent
of the mitochondrial loci, but their linkage to each other
in marsupials has not been previously assessed. We
determined the chromosomal locations of these loci
in Monodelphis domestica by searching the complete
Monodelphis domestica genome [Genbank entries
NC008801-9]. IRBP maps near the terminus of the short
arm of chromosome 1(Monodelphis map chromosome
1, LOC10008783), b-ybrinogen lies in the proximal half
of the long arm of chromosome 5 (Monodelphis map
chromosome 5, DR0417191), and U-globin is located
near the distal end of the long arm of chromosome 4
(Monodelphis map chromosome 4, LOC100019461).
Knowledge of conserved chromosome regions
(CRs) in marsupial chromosomes (Rens et al. 1999,
2003) allows these locations in Monodelphis to be
associated with blocks of homologous sequence on
dasyurid chromosomes. Thus, IRBP occurs in CR8
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Fig. 1. Map of Australia showing sample locations of the
Pseudantechinus specimens included in the study. (square Ps.
bilarni, elipse Ps. macdonnellensis; star Ps. mimulus; triangle
Ps. ningbing; rectangle Ps. roryi; polygons Ps. woolleyae).
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(nomenclature of Rens et al. 2003) of Monodelphis,
which corresponds to the distal end of the short arm
of chromosome 2 in dasyurids; b-ybrinogen occurs in
CR170r CR18, located on chromosome 6 in dasyurids
and U-globin occurs in CR11, a region on the long arm
of dasyurid chromosome 3. Comparative genomic data
thus suggest that the three nuclear loci are unlinked
autosomal loci in dasyurids.

Phylogenetic analysis.

DNA isolation, ampliycation, and sequencing
procedures were as described by Blacket et al. (1999)
and Krajewski et al. (1997) for mitochondrial loci
and by Amrine-Madsen et al. (2003) for nuclear loci.
DNA sequences were aligned manually and gaps
were treated as missing data in analyses other than
maximum parsimony, for which gap sites were deleted.
Phylogenetic estimation employed maximum parsimony
(MP), additive-distance, maximum likelihood (ML) and
Bayesian methods (Blacket et al. 1999, Krajewski et al.
1997). MP searches were performed with PAUP* 4.10b
(Swofford 2004) using unweighted informative sites,
1000 random addition orders and TBR branch-swapping.
Modeltest 3.06 (Posada and Crandall 1998) was used
to identify, based on the Akaike Information Criterion
(AIC), the simplest model of DNA substitution that
described each locus or combination of loci (Table 2).
These models were used in corresponding distance, ML
and Bayesian analyses. MP, Neighbor-joining (NJ) and
ML trees were constructed using PAUP*. ML search
options were identical to those for MP, except that an
NJ tree was used to initiate branch-swapping. Bootstrap
analyses were based on 500 (for ML) and 1000 (for MP
and NJ) resamplings of the data.

Given their linkage, mitochondrial loci were
analyzed as a single unit, whereas nuclear loci were

Gene Model

Cytb GTR+ 1+
12S rRNA GTR+1+4
tRNA valine + 16S rRNA GTR + ¢
Mitochondrial genes GTR+1+ 4
Epsilon-globin intron 1 (U-globin) K80 +1

Beta ybrinogen intron 7 (byh7) HKY + g
Lﬁﬁ;ﬁﬂ()(ﬁ(}):{rgc;)ptor Retinoid Binding HKY +
Concatenated genes GTR+1+ 4

Table 2. Models of molecular evolution selected under
Aikake Information Criteria by Modeltest 3.7¢ (Posada
and Crandall 1998) for each of the genes.
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initially analyzed individually. We used the partition
homogeneity test (Farris et al. 1994, Swofford 2004)
with 1000 replicates and 100 random input-orders
to assess congruence between the mitochondrial and
nuclear data sets. Bayesian estimates of phylogeny from
concatenated sequences were obtained with MrBayes
3.1.1 (Huelsenbeck and Ronquist 2001, Ronquist and
Huelsenbeck 2003) using default settings for priors,
random starting trees, and four chains (three hot and one
cold). Chains were sampled every 100 generations and
terminated after two million generations. Two separate
Bayesian analyses were performed. In the yrst, we used
a single model of sequence evolution for the combined
mitochondrial and nuclear sequences. In the second,
each locus was allowed to have its own evolutionary
model.

We applied the parsimony and likelihood
implementations of KH (Kishino and Hasegawa 1989)
and SH (Shimodaira and Hasegawa 1999, Shimodaira
2002) tests to assess the relative support of our
concatenated sequences for different phylogenetic trees.
Both tests are biased to some degree. The KH test tends
to reject suboptimal trees more frequently when multiple
topologies are compared, especially when one of them is
the ML tree. SH tests correct for multiple comparisons
but have less power than KH tests to discriminate among
alternatives. A more robust interpretation should follow
from comparing the results of both tests for the same set
of trees. We compared the following hypotheses: (i) Ps.
bilarni as part of monophyletic group sister to all other
Pseudantechinus species; (ii) monophyly of Ps. roryi;
(iii) Ps. bilarni sister to Pa. apicalis (Archer 1982);
(iv) Pa. apicalis, Ps. bilarni and D. rosamondae form a
monophyletic group Parantechini; (v) Myoictis as sister
to Dasyuroides + Dasycercus (Tate 1947).

RESULTS

Trees obtained for mtDNA, IRBP, byb7, and U-globin
sequences showed no conpicting nodes with >70%
bootstrap support, and the partition homogeneity tests
were not signiycant. Therefore, subsequent analyses
were performed on a concatenated alignment (ca. 6850
bp) of all loci. The best tree from the Bayesian analyses
is shown in Fig. 2 (bootstrap and posterior probability
values are in Table 3). Clades corresponding to the
marsupial ordersPeramelemorphiaand Dasyuromorphia,
to the family Dasyuridae, and to tribes Phascogalini
and Dasyurini were recovered with >99% support in
all analyses. Relationships within Dasyurini were less
well resolved. Bayesian analyses, with Ps. bilarni sister
to all other Pseudantechinus species formed a strongly
supported clade (>98% posterior probabilities). A
similar tree topology was recovered by ML, but with
<50% hootstrap support. The relationships of Ps. bilarni
vis a vis other Pseudantechinus species were markedly
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AY528905

AF0380155
U33497

AY532667  M99455

AY531237

EU086618

M29669

Murexia longicaudata
Phascogale tapoatafa
Antechinus swainsonii

Phascogalini
Thylacinidae
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different under MP and NJ, both of which
recovered Ps. bilarni as sister to Dasykaluta + Pa
apicalis (though with <50% bootstrap support).
User trees positing Ps. bilarni as sister to other
Pseudantechinus species were not signiycantly
different from the maximum likelihood or
maximum parsimony trees (Table 4).

AY528906
AY528904
AF297681
u97342
AF358864
AF187885
AF027999
AF166346

AJ639871
Northern Territory

University of Wisconsin Zoological Museum, Madison,

The position of Pa. apicalis was not
consistently resolved; MP, NJ, and unpartitioned
Bayesian analyses resolved it as sister to
Dasykaluta with moderate to strong support
(68%-98%), ML and Bayesian analyses placed it
sister to Myoictis (<50%ML, 1.00BPP). Asister-
group relationship of Pa. apicalis and Ps. bilarni
(Archer, 1982) could not be rejected either
under ML or MP (Table 4). Other relationships
and levels of resolution among dasyurins,
most notably the pairing of Dasycercus and
Dasyuroides, are consistent with those reported
by Krajewski et al. (2004). User trees testing the
sister relationships of Myoictis to the pairing of
Dasyuroides and Dasycercus (Tate 1947) were
either not signiycantly different from the best
tree (ML) or only marginally so (MP) (Table 4).
Parantechini was signiycantly rejected.

AF038304
U87405

AF297682
U97342

AF358864
AF131246
AF187885
AF027999
AF166346

M99459
M99453
M99452
EU086682
EU086683
AF358864
AJB639871
u87137
EU086684
AJ508398

AY532668
AY532666
EU091365
EU369366
AF025383
EU160450
EU369364
AJ429135

EU160448
AF257694

National Museum of Victoria, Melbourne; NTM

Queensland Museum, Brishane; SAM = South Australian Museum, Adelaide; UWZM
Western Australian Museum, Perth. Barrow Island animals were obtained by Keith Morrisl (DEC), W.A. Note terminology for Dasycercus follows Woolley,

DR0417191

AY531238
AY531236

Ps. woolleyae and Ps. ningbing were always
resolved as successive sister groups to a clade of
Ps. mimulus, Ps. macdonnellensis and Ps. roryi
haplotypes (Fig. 2). In MP, ML and Bayesian
analyses, Ps. mimulus was clearly differentiated
from Ps. macdonnellensis and Ps. roryi, though
bootstrap support was low (66%,MP and
54%ML). In no case, however, were we able to
resolve, even weakly, the reciprocal monophyly
of Ps. macdonnellensis and Ps. roryi. Indeed,
the only cluster within this group of haplotypes
that consistently received strong support was that
comprising the two animals from Cape Range
National Park (putatively Ps. roryi) and two from
South Australia (putatively Ps. macdonnellensis).
Although only partial 12S sequences were
obtained for the Nifty Mine Ps. roryi exemplar,
it clustered with the Abydos-Woodstock Ps.
roryi haplotypes (not shown). KH and SH tests
showed that trees in which Ps. roryi haplotypes
and Ps. macdonnellensis haplotypes were both
constrained to monophyly were not signiycantly
different (ML) from the optimal topology in Fig.
1, or only marginally so (MP), (see Table 4).

LOC100019461

EU086619
EU086638
EU086639
Table 1. Genbank accession numbers for all taxa and specimen details of Pseudantechinus and other false antechinus specimens used in the study.

EU086620
= LaTrobe University; NMV

USNM 49723

Cape Otway, Victoria

Jim Jim Creek, NT
PAW F1 collected as Ps. macdonnellensis is registered as Ps. roryi.

The presence or absence of insertions/
deletions (indels) in aligned sequences can
provide phylogenetic information that augments
that of nucleotide variation. In the case of false
antechinuses several such unique indels in byb7
that support the phylogeny in Fig. 2: e. g. (i)

Thylacinus cynocephalus
Peramelidae
Peroryctes raffrayanus
Echymipera
Isoodon macrourus
Thylacomyidae
Macropus giganteus
Aepyprymnus rufescens
Didelphoidea
Monodelphis domestica
Museum, Darwin; QM
Wisconsin; WAM

Macrotis lagotis
Macropodidae

* ANWC = Australian National Wildlife Collection, Canberra; LTU

2005. *\WAM M 49081
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M. giganteus
Ae. rufescens

T. cynocephalus

A. swainsonii
_Dl. longicaudata
Ph. tapoatafa

D. rosamondae

—100 |

99
100 Pa. apicalis
{100

M. melas
°9 M, wallacei

D. byrnei
D. blythi

99 D. cristicauda

Ps. bilarni

Ps. woolleyae (Abydos)

Ps. woolleyae (Poona Hill)
— Ps. ningbing

Ps. macdonnellensis (Abydos CK33)

Ps. roryi (Abydos 40
00 ryl (Aby )

Ps. roryi (Abydos 90)

Ps. roryi (Barrow Island 3)
100

L 99 Ps. roryi (Barrow Island 5)
Ps. macdonnellensis (Pipalyatjara)
100,
99 .
0 6"5. macdonnellensis (Crispe Bore)

100 Ps. roryi (Cape Range 1)
100 )
Ps. roryi (Cape Range 2)
Ps. mimulus (Sir Edward Pellew Is.)
0
Ps. mimulus (Mount Isa)
S. harrisii

D. hallucatus

100 D. maculatus
Ph. dorsalis

N. lorentzi

100

M. lagotis

I. macrourus
P. raffrayanus
E. kalubu
0.1

Figure 2. Bayesian tree obtained using the concatenated nuclear and mitochondrial gene sequences under the GTR+I+4 model
of sequence evolution with each gene as a separate partition. Bayesian posterior probabilities and bootstrap support values for all
nodes are given in Table 3.

all Pseudantechinus haplotypes, except those of Ps.  ave aunique 5-bp deletion; (iii) those of Ps. ningbing
woolleyae and Ps. bilarni, share a 38-bp insertion, a 29- arr:d Ps. mlm_ulus ;hsreda f'tl.)p deletlotnh, (IE\':) Psd b'][atrr?'
bp insertion, and a 1-bp deletion not found in any other S OWS_ a unique 5-bp deletion near the 50 end of the
species; (see Appendix); (ii) Ps. woolleyae hapiotypes intron; (v) the two Myoictis species share a separate 3-

' ' bp deletion.
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Nodes MP NJ ML g:\r_lpartitioned) g)trtitioned)
Eisigt:g%mechmus monophyly (excluding Ps. 100 79 82 1.00 99
Pseudantechinus monophyly including Ps. bilarni - - <50 1.00 .98
Ps. roryi monophyly - - - -
Abydos-Woodstock monophyly 74 - <50 1.00 .99
Abydos-Woodstock + Barrow Island 50 - <50 .86 .51
Barrow Island + Cape Range - - - - -
Ps. macdonnellensis monophyly 100 - 100 1.00 1.00
Ps. macdonnellensis+ Cape Range 97 - 89 1.00 1.00
Ps. mimulus + (macdonnellensis + roryi) 87 100 54 1.00 1.00
Ps. macdonnellensis + Ps. roryi 66 - <50 1.00 .99
Pa. apicalis + Ps. bilarni - - - -
Pa. apicalis + D. rosamondae 79 68 - - -
(Pa. apicalis + D. rosamondae) + Ps. bilarni - - - - -
Dasycercus + Dasyuroides 78 - 75 1.00 1.00
D. rosamondae + Pa. apicalis + Myoictis - - <50 .99 .99
Pa. apicalis + Myoictis - - <50 .95 1.00

Table 3. Support for nodes in Figure 2. Cell values for maximum parsimony (MP), neighbor-joining (NJ) and
maximum likelihood (ML) are bootstrap support; those for Bayesian analyses (BA) are posterior probabilities.

DISCUSSION

Consistent with previous DNA-sequence results
(Krajewski and Westerman 2003, Krajewski et al.
2004), our data fail to support the monophyly of false
antechinuses. K-H and S-H tests on such trees were
all signiycantly worse yts than the best tree (ML P =
0.016, MP P = 0.016, Table 4). We therefore conyrm
previous rejections of Archer’s (1982) Parantechini and
Mahoney and Ride’s (1988) concept of Parantechinus
(encompassing all false antechinus species). We ynd
support for the monophyly of Pseudantechinus as
deyned herein, but no support for the monophyly
of Parantechinus comprised of Pa. apicalis and Ps
bilarni. There are indications that Ps. bilarni is sister
to Pseudantechinus and that Pa. apicalis is sister to
Dasykaluta, but support for these relationships is not
strong and varies among analytical methods. We note
that another nuclear gene (Protamine P1) also supports
the association of Ps. bilarni with Ps. woolleyae, as
well as of Dasykaluta with Pa. apicalis, although again
neither had strong bootstrap support (Krajewski et al
2000). Within Pseudantechinus, Ps. woolleyae is the
sister to Ps. macdonnellensis, Ps. mimulus, Ps. ningbing
and Ps. roryi, a result consistent with the morphological
analyses of Kitchener and Caputi (1988) and Cooper et
al. (2000). Ps. mimulus appears to be sister to a clade
of Ps. macdonnellensis and Ps. roryi, but reciprocal
monophyly of the latter two species could not be
conyrmed.

Kirsch and Calaby (1977:19-20) recognized Ps.

bilarni with the following comment: “we reinstate
[Ps.] bilarni, not listed by Ride [1970], which in the
opinion of one of us (J.H.C.) is distinct from [Ps.]
macdonnellensis”. (Note that all false antechinuses
were considered to be members of Antechinus between
1964 and 1982; and that Kirsch and Calaby offered no
opinion on phylogenetic relationships). Archer (1982)
placed Ps. bilarni in Parantechinus because of a derived
penis character (three accessory corpora cavernosa) that
it shares with Pa. apicalis, although the structures are
very different (see below). No other evidence for the
monophyly of Parantechinus (sensu Archer, 1982) has
ever been adduced. Indeed, Archer (1982) pointed out
that Pa. apicalis and Ps. macdonnellensis share the
derived character of a penile appendage (though they
are only superycially similar), necessitating convergent
evolution in at least one of these penile apomorphies.
Woolley (1982: 780) noted that the fidifferences between
bilarni and apicalis may... be sufycient to warrant
separate generic status.” Kitchener and Caputi’s (1988)
cladistic analysis of morphological characters placed
Ps. bilarni as sister to a paraphyletic Pseudantechinus
assemblage. Cooper et al. (2000), after reevaluating
all previously published literature on the systematics of
false antechinuses, recommended that despite Ps. bilarni
showing “a more complex mosaic of plesiomorphic
and apomorphic features that make it phenetically
distinct from all other false antechinuses” (Cooper
et al. 2000: 135) it should nonetheless be assigned to
Pseudantechinus. The authors also noted the marked
phenetic differentiation between Ps. woolleyae and the
‘core’ species of Pseudantechinus. The molecular data
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MP Trees

ML Trees

sd
(difference)

SHi:eSt Length  Difference

KH-test

Difference

-InL

Tree

8274

47798.2924

1 Best

0.2809

1.0783

9.2735

10

8784

2 Ps. bilarni sister to other Pseudantechinus

species

47798.2924

0.0389*

2.0652

4.3579

8283 9

0.200 0.546

19.2596

47817.5520

3 Ps. roryi monophyly

0.0843

1.7263

9.8475

17

8291

0.408

0.054

28.5550

4 Ps. bilarni sister to Pa. apicalis (Archer

1982)

47826.8474

0.5627

0.5773

5.1964

3

8277

0.217

0.145

22.9932

5 Monophyly Dasykaluta, Pa apicalis and

Ps. bilarni

47821.28565
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0.0433*

2.0212

6.9267

14

8288

0.803

0.418

7.4734

6 Myoictis sister to (Dasyuroides + Dasyc-

ercus) (Tate 1947)

47805.76587

2.4197 0.0156**

1.5710

8302 28

0.220

48.9589 0.016**

47847.25136

7 Parantechini

Table 4. Results for KH and SH tests for alternative phylogenetic hypotheses. Both tests used 1000 RELL bootstraps (2-tailed KH, 1-tailed SH)

are thus in agreement with the morphological in showing
the differentiation of Ps. bilarni and Ps. woolleyae
from their congeners; both lack the large insertion and
deletion shared by Ps. macdonnellensis, Ps mimulus,
Ps. ningbing and Ps. roryi..

Although Ride (1964) synonymized Ps. mimulus
with Ps. macdonnellensis, Tate (1947), Archer (1982),
and Kitchener (1988) all recognized the former as
a distinct species on the basis of craniodental data.
Cooper et al. (2000) found that 15% of sampled
allozyme loci showed yxed differences between Ps.
mimulus and Ps. macdonnellensis. Our data tentatively
support the conclusion of the latter authors and argue
for the continued recognition of Ps. mimulus. In
marked contrast, DNA sequence data could not
distinguish Ps. roryi from Ps. macdonnellensis. Cooper
et al. (2000: 121-122) recognized the morphological
and allozyme differences between “northwestern
Pseudantechinus populations... and central Australian
[Ps.] macdonnellensis” by conferring species status on
the former (Ps. roryi). Even so, these authors described
their allozyme data as “not compelling” in that only
one out of 53 loci (2%) in a sample of 11 individuals
was yxed between populations and that overall genetic
differentiation was low (Nei’s D = 0.033). Baverstock’s
(1982) allozyme study included two exemplars of
Ps. macdonnellensis, one from Woodstock Station in
Western Australia (our Ps. macdonnellensis CK33) and
one from the MacDonnell Ranges in central Australia.
The allozyme proyles of these animals were identical.

The pattern of relationships among Ps. mimulus,
Ps. macdonnellensis, and Ps. roryi haplotypes seen in
Fig. 2 suggests a complex of closely related species
or populations whose genetic boundaries remain to be
established with more extensive geographic sampling,
particularly in the Pilbara region of Western Australia.
Our results suggest phylogeographic structure among
Barrow Island, Cape Range, and Abydos-Woodstock
populations. Ps. macdonnellensis CK33 was trapped by
PA Woolley (pers. comm.) at Woodstock near termite
mounds on sandy plains, but the other two Abydos-
Woodstock animals in our study (Ps. roryi 4 and 9) were
collected near granite Tors, rock piles, and sandy plains
(How et al. 1991, How and Cooper 2002). Average
sequence divergence between DNA haplotypes of Ps.
macdonnellensis CK33and Ps. roryi 4and 9 (uncorrected
p-value = 2.23%) was almost twice that between the two
Abydos Ps. roryi individuals (1.14%). This contrasts
with an apparent lack of morphological differentiation of
Abydos-Woodstock specimens in the canonical variates
analyses of Cooper et al. (2002), which included at least
three animals collected near termite mounds. Similarly,
these authors saw no differentiation between the Cape
Range animal (Yardie Well, WAM M18139) included
in their canonical variate analysis and the Abydos
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—Woodstock exemplars, yet the molecular data shows
them to be very different. Our data thus suggest that
the possibility of a morphologically cryptic, genetic
subdivision among Pseudantechinus populations from
different habitats in the Abydos-Woodstock area merits
further investigation. Similar structuring may also obtain
for the eastern populations of Ps. macdonnellensis. For
example, Young et al. (1982) and Cooper and Woolley
(1983) noted chromosome and transferin differences,
respectively, between Ps. macdonnellensis samples
from the Sedimentaries and Tanami Desert regions of
the Northern Territory.

Our results lead to two principal systematic
conclusions, both with taxonomic implications.
First, the reclassiycation of Ps. bilarni as a member
of Pseudantechinus suggested by Kitchener and
Caputi (1988), seconded by Cooper et al. (2000), and
implemented by Groves (2005) is consistent with the
best phylogenetic information currently available.
Cooper et al. (2000) expressed some reservation on this
point, due principally to the phenetic distinctness of
Ps. bilarni (and, for that matter, of Ps. woolleyae) from
other members of Pseudantechinus. Although we agree
that Ps. bilarni and Ps woolleyae are both phenetically
and genetically divergent from other members of the
genus, we argue that, at this stage, little purpose would
be served by erecting monotypic genera for “stem
group” pseudantechinuses merely to capture their
morphological and genetic divergence from “crown
group” species, particularly if such revision conveys
no new phylogenetic information beyond what can
be expressed with existing nomenclature. Therefore,
pending new phylogenetic results that overturn those
reported herein, we endorse the recognition of Ps.
bilarni.

The second major conclusion from our study
is that the description Ps. roryi as a distinct species
appears to have been premature. Although it is clear
that genetic subdivisions exist within the combined
ranges of Ps. roryi and Ps. macdonnellensis, no genetic
boundary matches the geographic or morphological
separation ascribed to these species by Cooper et al.
(2000). DNA sequence data document pockets of
diversity corresponding to populations in the Cape
Range, Barrow Island, and Abydos-Woodstock areas of
the Pilbara in Western Australia (the latter potentially
involving a sympatric occurrence of genetically distinct
groups in different habitats). Previous studies (Cooper
and Woolley 1983, Young et al. 1982) hint at similar
subdivisions farther east in the Sedimentaries and Tanami
Desert. Whether these subdivisions represent species
boundaries or geographically structured intraspeciyc
variation can only be determined with more extensive
geographic sampling of animals than has heretofore
been undertaken. Continued recognition of Ps. roryi,

at least as it was originally described, misrepresents the
pattern of genetic diversity within Pseudantechinus.
We therefore recommend that Ps. roryi be synonymized
with Ps. macdonnellensis.
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