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Theornithologist, publisher and entrepreneur JohnGouldwas the
first to hint at the truly remarkable complexity of the behaviour of
fairy-wrens (Malurus spp.) (Gould 1840–1848). In his published
lithograph of Superb Fairy-wrens (Malurus cyaneus) he shows
three adults attending a nest (Fig. 1). Two brilliantly coloured
males are both carrying food to the nest, watched by a single dull
brown female. However, the males are being duped, for the chick
poking out of the nest is not their own offspring, but a bronze-
cuckoo (Chalcites sp.) brood-parasite. This early lithograph
encompasses much of the fascination that has endured with this
group as well as virtually all the themes addressed in this special
issue on the family of fairy-wrens Maluridae: sexual signalling,
cooperative care of nestlings and the evolutionary paradox that
male fairy-wrens often care for young that are not their own.

Most accounts of Malurus fairy-wrens by early European
naturalists alluded to the possibility that they were cooperative
breeders (Boland andCockburn 2002), the social system inwhich
more than two birds share the task of raising a brood of young.
Indeed, the fact that fairy-wrens are cooperative breeders seems
to have been common knowledge decades before the behaviour
was supposedly ‘discovered’ by Alexander Skutch (Rowley
1957, Skutch 1961), the great student of neotropical ornithology.
In hindsight, it is easy to see why cooperative breeding, which
is now known to occur in ~10% of bird species (Cockburn 2006)
and is particularly prevalent in the Australian avifauna, was so
obvious in fairy-wrens. They typically build nests close to the
ground, and some species adapt well to gardens, so their nests are
easy to find and often easily observed by amateurs and profes-
sionals alike. In addition, and in contrast to most cooperatively
breeding species where males and females are essentially mono-
morphic (Stacey and Koenig 1990), the pronounced sexual
dimorphism in fairy-wrens and frequent attendance at the nest
of two breeding-plumaged bright males, makes cooperative
behaviour straightforward to detect. However, although cooper-
ative breeding was identified, it attracted little attention for
much of the twentieth century, nor was there any real conceptual
explanation as to whymales and females in these species were so
strikingly different in plumage.

We owe the formal documentation of cooperative breeding in
fairy-wrens to a technique that is now so commonplace, that it

seems astonishing that it was not attempted in cooperative species
until the 1950s. This revolutionary method involved attaching
unique combinations of coloured plastic rings to the legs of
birds so they could be individually identified (Rowley 1957;
Bradley and Bradley 1958). It was CSIRO scientist Ian Rowley
who developed this method withMalurus as a side project while
working on rabbit control in Canberra. He used colour-ringing of
the birds near the CSIROGungahlin laboratories to analyse their
behaviour in unprecedented detail, culminating in one of themost
influential papers (Rowley 1964) ever published in Emu. Indeed,
that paper is currently the most highly cited paper from the entire
archive of Emu – Austral Ornithology. Ian was then directed by
CSIRO to investigate the effect that crows and ravens (Corvus
spp.) have on sheep. This similarly distinguished work of his
clarified the taxonomy and ecology of the Australian Corvus
resulting in recognition of two further Australian corvid species:
Little (C. mellori) and Forest Ravens (C. tasmanicus). However,
he found that he often caught groups of White-winged Choughs
(Corcorax melanoramphos) in his corvid traps, enabling him to
conduct another classic studyon cooperative breeding in this very
different species (Rowley 1978). This research experience placed
him at the forefront of attempts to understand cooperative breed-
ing and at a time when the behaviour had attracted new interest
worldwide. Not only had several long-term field studies com-
menced, but cooperative behaviour had assumed centre stage as a
‘problem’ in the newly founded discipline of behavioural ecol-
ogy. That endeavour had rejected the naïve arguments proposed
by Alexander Skutch and many others that cooperative breeding
was a form of reproductive restraint that operated for the good of
the species (Skutch 1961). New ideas concerning the benefits of
investing in kin were starting to take hold.

Ian then moved to the CSIRO laboratories in Western Aus-
tralia to examine the effect of the most-familiar Australian
cockatoo, the Galah (Eolophus roseicapillus), on agriculture.
Once again, this led tomore classicwork (Rowley 1990), but also
brought Ian into close contact with a new and diverse group of
fairy-wrens. Eventually, he conducted work on five of the West-
ern Australian Malurus species (Rowley et al. 1988, 1991;
Rowley 1993; Rowley and Russell 1995, 2002), initiating a
long-termstudyon theSplendidFairy-wren (Malurus splendens),
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Fig. 1. Malurus cyaneus Vieill. lithograph from Gould (1840–1848) showing adult Superb Fairy-wrens attending
their nest with the brood parasite Bronze Cuckoo nestling. Reproduced with permission from the National Library of
Australia (see http://nla.gov.au/nla.aus-f4773-3-s42).
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and collaboratingwithDick andMollyBrown on a separate long-
term study of the Red-winged Fairy-wren (M. elegans) (Rowley
et al. 1988). Ian’s wife Eleanor Russell, who had achieved a
considerable reputation as a marsupial biologist (Russell 1982,
1984), became increasingly involved in this work. She brought
analytical rigour that led to two major papers summarising the
demography of these species (Russell and Rowley 1993, 2000).
The couple (Fig. 2) also elegantly compared the malurids in a
wonderful monograph in the Oxford Bird Families series
(Rowley and Russell 1997).

Eleanor was also the first to appreciate the significance of the
massive advances in avian systematics to ecology that came from
the application of DNA–DNA hybridisation studies by Charles
Sibley and Jon Ahlquist (Sibley and Ahlquist 1985). This work
rearranged much of the avian phylogenetic tree, but arguably the
most radical changes lay in our understanding of the evolution of
Australian songbirds (passerines). They had been thought to have
originated in a series of invasions from Asia (e.g. Mayr 1944).
Instead, Sibley and Ahlquist (1985; see also Christidis and
Schodde 1991; Barker et al. 2002, 2004; Ericson et al. 2002)
showed that the Australo-Papuan region is now known to have
been the place of origin of the advanced songbirds (the oscines).
This is despite amajor radiation of oscines (the Passerida) having
diversified outside the region after one lineage of Australo-
Papuan passerines dispersed out of it (Barker et al. 2004). Eleanor
demonstrated that, although the older lineages of Australian
songbirds were commonly cooperative breeders, the Passerida
that had secondarily re-invaded Australia never bred coopera-
tively (Russell 1989). Indeed, other older lineages of Australo-
Papuan core Corvoidea songbirds dispersed and radiated in the
rest of the world and they have often taken their cooperative
habits with them (Cockburn 2003, 2006). Hence, we need to take
phylogeny, as well as ecology into account when explaining
cooperative breeding. This insight has been confirmed repeated-
ly, but is still resistant to a coherent explanation (Cockburn 2003;
Cockburn and Russell 2011).

While working inWestern Australia, Ian worked closely with
Mike and Lesley Brooker, who used studies of fairy-wrens to
make a series of novel contributions to conservation biology,

exploiting the ravages of fire at some study sites. This strand
of work included important papers on habitat fragmentation
(Brooker and Brooker 2001, 2003). One paper of Ian’s that
attracted particular attention in the conservation literature was
based on the observation that as a consequence of limited
dispersal, breeding pairs of fairy-wrens were often close relatives
(Rowley et al. 1986). However, the offspring of such incestuous
pairing suffered no detectable disadvantage, compared to those
produced by pairs where the parents were unrelated. This pro-
vided conservation biologists with the tantalising possibility
that if there were few deleterious effects of incest in a natural
population when inbreeding was naturally common, the progno-
sis for the preservation of small, vulnerable populations could be
improved by using controlled inbreeding to purge deleterious
alleles from those populations. However, the reliability of the
results from fairy-wrens was questioned, because females have
several males to choose from on their territory. This prompted an
exploration of the Malurus breeding system using molecular
techniques to ascribe paternity and dissect the parentage in
Splendid Fairy-wrens. This produced one of the most surprising
results in all behavioural ecology – most fairy-wren nestlings
are unrelated to any of the males that care for them (Dunn et al.
1995), because most fertilisations are gained by extra-group
males living on other territories (Brooker et al. 1990), inbreeding
not being the explanation at all.

Alongside these events in the late 1980s, Andrew Cockburn’s
group at the Australian National University and Steve Pruett-
Jones’ group at the University of Chicago began work on fairy-
wrens, both initially prompted by an interest in cooperative
breeding. The remarkable discovery of infidelity gave new
impetus to their research. Indeed, 9 of the 11 contributions to
this special issue come from authors who have had an association
with either the Cockburn or the Pruett-Jones laboratories at some
time. In the 1980s there was disapproval among some Australian
ornithologists of the prospect of these young upstarts working on
a group of birds that someone else had already ‘claimed’. The
exceptions to this disapproval were Ian and Eleanor, who greeted
the newcomers and their students and postdoctoral fellows with
enthusiasm, encouragement, and an eagerness to share the ben-
efits of their considerable experience. The groundwork that they
had established in documenting the behaviour and ecology of
malurids was surely fundamental in allowing the development
of subsequent research and the establishment of this group as a
model system for study in many areas (Fig. 3).

It is clear from the contents of this special issue that extra-
group parentage continues to fascinate and perplex researchers
working on Malurus species. Fairy-wrens provide a remarkable
opportunity to study the phenomenon of sexual selection, one
of the other predominant problems of behavioural ecology. We
know that in many species female preference for males with
extravagant traits can lead to strange but wonderful evolutionary
trajectories, manifested in the Australo-Papuan avifauna most
extravagantly in groups such as birds-of-paradise (Passeri-
formes : Paradisaeidae). In birds-of-paradise and other taxa with
exaggerated male plumage it is often the case that the only
resource females obtain from males is the DNA in the sperm
required to fertilise their eggs. However, in many species all
females often prefer to mate with exactly the samemale, suggest-
ing that they detect subtle differences in male quality that might

Fig. 2. Ian and Eleanor Rowley at RedHouseMill in Daintree, Queensland,
Australia, in 2006.
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improve the quality of their own offspring. The theoretical
difficulty posed by this behaviour arises because strong female
preference should fix any beneficial genetic variants in the
population, eroding any differences in quality among males, and
eliminating the benefits of this mate choice. Female choice for
exaggerated displays or plumage should therefore result in a
population ofmales that don’t differ in these traits – but this is not
observed. This problem has been called the paradox of the lek
(Kirkpatrick andRyan1991), after the lekmating system inwhich
males aggregate to display to females. The true lekking birds are
often denizens of remote rainforest, and are extremely difficult to
study in thefield.When it became clear that extra-pairmatingwas
common among birds, it was initially hoped that such mating
systemswouldprovide analternativewayof studying theparadox
of the lek. However, it soon became clear that there are several
explanations for extra-pair mating, many of which bear little
resemblance to the unanimous preference exhibited by true
lekking birds (Griffith and Immler 2009). Fairy-wrens allow us
to overcome both these difficulties, because female preferences
are unanimous, extra-pair mating is universal rather than condi-
tional, and at least some of the species are very easy to study
(Cockburn et al. 2013).

Although adaptive explanations can be produced for the
occurrence of extra-pair matings, this mating system also raises
many other conceptual difficulties. Most important, the issue of
male carebecomesmuchmoredifficult tounderstand, because the
males that diligently feed young on their own territory, investing
considerable time and effort, will often be caring for nestlings to
which they are unrelated.Whymales tolerate repeated cuckoldry
remains an outstanding question.

Another problem arose as work on Malurus expanded. Vari-
ety, they say is the spice of life, but inMalurus it appears tomake it
difficult to draw any generally applicable conclusions. For ex-
ample, there is evidence in one species that cooperative breeding
is based on a shortfall of females (Pruett-Jones and Lewis 1990).
But this sits uncomfortably with the observation across species
that non-breeding females aremost common in the species where
helpers are most prevalent (Margraf and Cockburn 2013).

Similarly, extra-pair mating makes sense for populations where
incestuous pairing is common (Brooker et al. 1990), but the
conclusion that this exists as an adaptive response to minimise
inbreeding is undermined when extra-pair mating is most com-
mon where incestuous pairing is almost absent (Cockburn et al.
2013). Most scandalous, and bucking the trend, there is even
a monogamous fairy-wren, the Purple-crowned Fairy-wren
(M. coronatus) (Kingma et al. 2009). Throughout this special
issue, papers highlight again and again this tremendous diversity
within the family and demonstrate how study of current diversity
across closely related species can yield fundamental insights into
evolution and ecology. Across the family some genera contain
many species, whereas others are monotypic having just one
present-day species (Table 1). A now solid phylogenetic frame-
work (reviewed by Joseph et al. 2013) allows the comparison of
closely related and more distantly related species. By comparing
phenotypic traits against that phylogenetic framework, it is
possible to infer the key evolutionary drivers of change within
the group. This approach can help us to understand the current
diversity in variables, such asmating system or plumage coloura-
tion. Owing to the investment made by researchers in this group
over the last 45 years, the Maluridae has provided tremendous
insight, not only into the ecological and behavioural diversity of
its member species, but also into the fundamental processes
driving avian evolution.

Table 1. List of specieswithin the familyMaluridaeas recognised in this
special issue

See Joseph et al. (2013) for furtherdetails. SpeciesmarkedasNGare those that
are endemic to the island of New Guinea

Genus Species English Name

Malurus cyaneus Superb Fairy-wren
(11 species) splendens Splendid Fairy-wren

coronatus Purple-crowned Fairy-wren
lamberti Variegated Fairy-wren
amabilis Lovely Fairy-wren
pulcherrimus Blue-breasted Fairy-wren
elegans Red-winged Fairy-wren
melanocephalus Red-backed Fairy-wren
leucopterus White-winged Fairy-wren
alboscapulatus White-shouldered Fairy-wren (NG)
cyanocephalus Emperor Fairy-wren (NG)

Chenorhamphus grayi Broad-billed Fairy-wrenA (NG)
Sipodotus wallacei Wallace’s Fairy-wren (NG)
Clytomyias insignis Orange-crowned Fairy-wren (NG)
Amytornis barbatus Grey Grasswren
(11 species) housei Black Grasswren

woodwardi White-throated Grasswren
dorotheae Carpentarian Grasswren
merrotsyi Short-tailed Grasswren
goyderi Eyrean Grasswren
striatus Striated Grasswren
textilis Western Grasswren
modestus Thick-billed Grasswren
purnelli Dusky Grasswren
ballarae Kalkadoon Grasswren

Stipiturus ruficeps Rufous-crowned Emu-wren
(3 species) mallee Mallee Emu-wren

malachurus Southern Emu-wren

AIncludes Campbell’s Fairy-wren M. campbelli (see Joseph et al. 2013).
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Fig. 3. The number of papers published with reference to Maluridae from
1873 to 2012. Source: Thomson ISIWeb of Science. Search conducted using
terms ‘Malurid* or Malurus or fairy*wren or emu*wren or grass*wren).
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In the first paper of the issue, Joseph et al. (2013) review how
phylogenetic and phylogeographic analyses of the Maluridae
have helped pioneer the integration of ecological and molecular
data to achieve an understanding of the evolutionary history of a
family. In this paper the authors review the group as a whole and
whatwecandeduce about the evolutionaryorigins of its diversity,
particularly in plumage colours and patterns seen today. Studies
from this group demonstrate the importance of considering the
sampling strategy, at the nucleotide, individual and species levels
for inferring phylogenetic relationships (Joseph et al. 2013). Such
studies also contribute to our understanding of the rates of
evolution within both the nuclear and mitochondrial genomes
and what this might mean for speciation processes. Joseph et al.
review the molecular evidence within and between each of the
three major malurid taxonomic tribes and infer historic patterns
of taxonomic divergence from which we can infer past distribu-
tions. Their review helps explain the origins of the diversity seen
within Maluridae, clarifies evolutionary patterns and encourages
futuredevelopmentof interdisciplinary approachesmakinguseof
molecular data that can enhance our understanding of evolution-
ary processes, especially selection and genotype–environment
interactions.

Understanding the relationships between species within
Maluridae is crucial if we are to understand whether the traits
we see in present day species are ancestral (evolved early in the
history of the group), or derived (have appeared more recently).
Using the well documented relationships among species it is
nowpossible to askwhether the strikingly high levels of infidelity
seen in some species are a derived. Two research groups use this
approach to ask what factors have driven variation in mating
systems (Cockburn et al. 2013) and sperm competition (Rowe
and Pruett-Jones 2013) within the Maluridae. Cockburn et al.
(2013) review the origins of the high levels of promiscuity seen in
many (although not all) species. They examine the theoretical
problems these data raise and suggest hypotheses to explain
high levels of infidelity. Rowe and Pruett-Jones (2013) also
tackle the evolutionary origin of this extraordinary state of
affairs, concluding that increased sperm competition and intense
sexual selection are derived traits not present in ancestral mal-
urids. Both papers demonstrate the importance of the Maluridae
for the study of how mating systems evolve and the drivers of
sexual selection.

Diversity between species also lies at the heart of the studies
reviewed by Langmore (2013) documenting the prevalence of
nest parasitism ofMaluridaemembers by cuckoos. This diversity
allows for quantification of factors promoting nest parasitism,
as well as the study of nest defence mechanisms. Langmore
discusses the host–parasite evolutionary arms race, which has
given rise to a situation where fairy-wrens are unable to discrim-
inate the eggs of the brood parasite’s eggs from their own, but
are able to discriminate and reject the chicks (Langmore 2013).
Little is known about how the movements of cuckoos might
underlie the highly variable rates of nest parasitism at some sites
(Langmore 2013).

If the Maluridae are recognised for their variable, and often
high levels of mate infidelity, they are also iconic symbols of
bright plumage colouration, mostly in breeding males. However,
within the group, plumage colours and patterns as with other
phenotypic traits, show high levels of inter-specific variability.

The factors controlling the bright plumage colours of male
Malurus fairy-wrens are discussed by Peters et al. (2013). From
the mechanistic angle they discuss how the colours are produced
and the effect of the endocrine system on signal production. The
relationship between age and the production of breeding plumage
is discussed – a relationship that sees considerable variability
within Malurus sp. Although the moult into bright breeding
plumage is hypothesised to be costly to males, the nature of this
cost and therefore the reasons underlying this inter-specific
variability are still poorly understood. Peters et al. (2013) high-
light the untested role of male–male competition in the evolution
of the bright, gaudy colours seen in this group, as well as the
potential role of condition in controlling the quality of the signal.
In a complementary paper, Karubian (2013) addresses the factors
underlying selection on female plumage traits inMalurus.Within
the group, females are mostly drab in comparison to males,
however the authors conclude that both plumage and bill colour
in females are the product of selective processes that are inde-
pendent of those acting on males. This paper certainly highlights
the potential for demonstrating how selection is acting through
sexual differences in morphological traits both at the intra- and
inter-specific level.

Inter-specific variation is further considered by Greig et al.
(2013), who examine variation in song structure in relation to
levels of sperm competition, but within the phylogenetic frame-
work of relationships withinMaluridae. In particular, the authors
have sought to quantify the effects of the strength of sexual
selection on both song structure and complexity. Interestingly,
they also report strong effects of latitude on song structure.
Changes in song structure are associatedwith a transitionbetween
temperate and tropical climates, which appears to be related to
factors other than habitat per se. Similarly, vocal variation at the
intra-specific level is examined on a finer scale by Kleindorfer
et al. (2013), using empirical field data. In their study, they test
whether two subspecies of Superb Fairy-wrens differ in either
their song structure or their response to playback of songs.
The finding that these two subspecies (one on an island and the
other on nearby mainland) do differ in both vocal performance
and response suggests an important role for bioacoustics in the
speciation process within the group. Of course, singing is not
just the job of male fairy wrens, as females also participate in
vocalisations. The third paper in this special issue addressing
vocal behaviour in the group focuses on duetting in the Red-
backed Fairy-wren (Dowling andWebster 2013). On balance, the
authors conclude that duetting probably serves, at least in part,
as a territorial defence function. The authors do acknowledge
that the behaviour may also serve to coordinate the pair in a
species having a moderately high rate of promiscuity. Making
sure your partner is singing from the same song sheet seems an
adaptive strategy for maximising your fitness!

Just as with other ecological traits, there is tremendous var-
iation between different Malurid species in their vulnerability.
Skroblin and Murphy (2013) review the conservation status of
malurids and report on how effective conservation management
strategies have been applied to the species. Somemembers of the
family are so numerous that they are common back yard birds,
even in urban areas. Other more restricted species (particularly
some grasswrens, Amytornis spp., and emu-wrens, Stipiturus
spp.) are threatened by habitat loss, owing to numerous complex
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and interacting environmental factors, a critical one being fire.
However, this paper highlights the fundamental contribution of
malurids to understanding how species respond to threatening
processes and therefore how effective management strategies
may be developed to limit species’ declines.

Together, the papers in this special issue demonstrate that the
importance of theMaluridae as amodel family lies in its diversity,
whether ecological, phylogenetic or biogeographic. Part of the
reason for this lies in the investment made by early researchers,
and in particular theRowleys,whodocumented the basic species’
ecology and demonstrated the variability within the family. This
special issue would not exist without their extraordinary research
andkindness, andwededicate it to Ian andEleanor,with profound
admiration and gratitude. Future work will without doubt main-
tain theMaluridae as a key group for the study of avian evolution,
given the historical investment in documenting key ecological
characteristics across the group. Despite this investment, many
unanswered questions remain. In particular, explaining the adap-
tive basis for the variation in mating systems seen across the
group remains a question for future investigation. We hope that
this special issue will bring such questions into sharper focus and
promote another generation of research leading to their resolu-
tion. In that way, the legacy of Ian Rowley and Eleanor Russell
will endure long into the future.
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