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Phenotypic separation of three divergent 
taxa within the Splendid Fairywren Malurus 
splendens

ANDREW BLACK, PHILIPPA HORTON, GREG JOHNSTON AND BRIAN BLAYLOCK

INTRODUCTION 

The Splendid Fairywren Malurus splendens 
(Quoy and Gaimard, 1832) is distributed across 
the southern two-thirds of Australia. Three 
of its four presently recognised subspecies 
(Schodde and Mason 1999) were long known 
as separate species (RAOU 1926; Condon 1968). 
Parker’s revision of the family Maluridae (in 
Schodde 1975) followed Ford’s (1975) report of 
hybridisation between ‘Splendid and Turquoise 
Wrens’ in inland Western Australia and 
combined the three entities in one species. They 
are the Splendid Fairywren M. s. splendens of the 
forested south-west (southern population) and 
semi-arid to arid mid-west (northern population) 
of Western Australia, Turquoise Fairywren M. s. 
callainus Gould, 1867 of western South Australia, 
Central Australia and inland Western Australia, 
and Black-backed Fairywren M. s. melanotus 
Gould, 1841 of inland south-eastern Australia 
including the Murray Mallee and southern Olary 
Plains of South Australia, and north-western 
Victoria, western New South Wales and southern 
Queensland (Figures 1 and 2).

The phylogeographic study of Kearns et al. 
(2009) tested present taxonomy, sequencing 
the mitochondrial gene ND2 and applying 
spectrophotometry to the males’ coloured 
plumage patches whose differences in hue and 
shade largely define subspecies boundaries. 
In their genetic analysis they recovered 
three moderately divergent clades (net DNA 
divergence between clades of 1.2–1.4%), 
corresponding with subspecies splendens, 
callainus and melanotus. A fourth subspecies in 
inland southern Queensland, M. s. emmottorum 

Schodde and Mason, 1999, was included in 
the melanotus clade and will not be considered 
further here.

Spectrophotometry distinguished between all 
subspecies through chromatic variation of their 
coloured plumage patches (Table 1).

Kearns et al. (2009) quoted wavelength ranges 
of 380–440 nm for violet, 440–485 nm for blue, 
and 485–500 nm for cyan (the hue between green 
and blue); however, we note that the boundary 
between violet and blue is usually given as 450 
nm (e.g. Wikipedia https://en.wikipedia.org/
wiki/Visible_spectrum). Their findings equate 
with violet for each patch in splendens, violet-blue 
for each in melanotus, and a violet bib contrasting 
with the almost greenish-blue (‘turquoise’) back 
in callainus. Kearns et al. (2009) did not assess the 
belly patch or address the contrast between bib 
and belly that most authors find distinguishes 
callainus from other subspecies, because of the 
inconsistent quality of belly plumage among 
their whole sample.

Subspecies Back Bib

splendens southern 411 ± 10.0 400 ± 13.3

splendens northern 431 ± 12.1 417 ± 12.1

callainus 482 ± 11.1 425 ± 13.7

melanotus 447 ± 10.2 456 ±  8.5

Table 1. Mean and standard deviation of hue 
(wavelength of maximum reflectance) of coloured 
plumage patches (nm) from Kearns et al. (2009). The 
southern and northern populations of subspecies 
splendens are as indicated in the Introduction.

https://en.wikipedia.org/wiki/Visible_spectrum
https://en.wikipedia.org/wiki/Visible_spectrum
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them in callainus and little in southern splendens 
or melanotus. (2) Bib – the throat and upper 
chest, above the black breast band. (3) Belly – the 
colour patch below the black breast band. 

The hue of each colour patch was assessed as 
violet, violet-blue, blue or greenish-blue, and 
these descriptions were compared with the 
objective spectrophotometric measurements 
of the colour patches by Kearns et al. (2009). 
The shade of each patch was assessed as dark, 
medium or pale, and the contrast in both hue 
and shade between bib and belly and between 
bib and dorsum as strong, slight or none.

The width of black breast and nape bands was 
measured to the nearest 0.5 mm in two places: 
within 5 mm of the middle (Midline) and at the 
band’s widest point (Maximum width).

We used statistical analyses to test whether 
there were significant differences in the width 
of the breast and nape bands among splendens, 
callainus and melanotus. Levene’s test was used 
to test for differences in the variance of these 
measurements between taxa. If variances were 
not significantly different, taxa were compared 
using a Fisher’s parametric one-way Analysis 
of Variance (ANOVA) and where significant 
differences in measurements were found, 
Scheffe’s post hoc tests were used to identify 
taxa that differed significantly. If variances 
differed significantly taxa were compared using 
a Kruskal–Wallis non-parametric ANOVA and 
where significant differences in measurements 
were found, Mann–Whitney tests identified 
which taxa differed significantly from each other. 
Statistical analyses were performed using IBM 
SPSS v.28 (IBM Corp. 2021). Descriptive statistics 
are given as mean ± standard deviation.

RESULTS

The hue and shade of colour patches, the 
contrast between patches, and the width of 
breast and nape bands, among male specimens 
examined, are summarised in Table 2.

A distinguishing plumage character not 
discussed by Kearns et al. (2009) is the width of 
the black breast band. Schodde and Mason (1999) 
found this to be broad in splendens and callainus 
but narrow in melanotus, whereas Higgins et 
al. (2001) found it broad only in callainus and 
narrow in both splendens and melanotus.

In a current study examining interactions 
between subspecies callainus and melanotus 
in South Australia, including evidence of 
hybridisation, we required a simple and 
consistent method of describing the colour 
patches, to assist in future assessment of colour 
variation where the subspecies occur close to 
each other. However, we found that field guide 
illustrations and earlier accounts of hue and 
shade were inconsistent and were either less 
than explicit, incomplete or inaccurate (e.g. Reid 
et al. 1977; Rowley and Russell 1997; Schodde 
and Mason 1999; Menkhorst et al. 2017). Only 
Higgins et al. (2001) offered a detailed and 
objective comparison, but theirs does not allow 
rapid interpretation. We therefore conducted a 
preliminary examination of fully coloured male 
specimens of these two subspecies, together 
with the nominate subspecies, and here report 
our findings that provide a simple distinction 
between the three taxa.

METHODS

We examined the following specimens of fully 
coloured male Splendid Fairywrens in the South 
Australian Museum, Adelaide (SAMA) (AB 
and PH) and Natural History Museum, Tring 
(NHM) (PH only): subspecies splendens (all from 
the southern population, n = 37), callainus (n = 
59) and melanotus (all from South Australia and 
Victoria, i.e. southern distribution, n = 39). 

We assessed the following colour patches. (1) 
Dorsum – the back plus most of the crown except 
for the forehead, which often appears slightly 
paler (barely discernible in Figure 2). Kearns et 
al. (2009) assessed the crown and back separately 
but found no difference in mean hue between 
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Figure 1. Ventral view of three subspecies, two males each of splendens (left), callainus (middle), melanotus (right). 
Note variation in breast band width among subspecies, and contrasting bib/belly hue and shade in callainus. 
SAMA specimens left to right: (1) B372 Warren River, SW Western Australia (WA), 29 September 1912, W. D. 
Dodd; (2) B376 Warren River, SW WA, 10 October 1912, W. D. Dodd; (3) B33954 Hamilton Station, northern South 
Australia (SA), 19 June 1981, F. J. Badman; (4) B31226 False Bay, Eyre Peninsula, SA, 11 December 1977, J. Cox & 
N. Reid; (5) B33735 NW of Morgan, Murray Mallee, SA, 11 October 1980, W. Cunningham; (6) B8453 Pine Plains, 
Victoria, 19 October 1898, A. G. Campbell.  Image Philippa Horton

Character M. s. splendens M. s. callainus M. s. melanotus 

Dorsum hue Violet Blue to greenish-blue Violet-blue

shade Dark Pale Medium to dark

Bib hue Violet Violet to violet-blue Violet-blue (to blue)

shade Dark Dark Medium to dark

Belly hue Violet Blue to violet-blue 
(to greenish-blue)

Violet-blue to blue

shade Dark to medium Medium to pale Medium to pale

Bib/belly hue contrast None, slight in some Strong to slight Slight, none in some

Bib/belly shade contrast None, slight in some Strong to slight Slight

Bib/back hue contrast Slight, none in some Strong None, slight in some

Bib/back shade contrast None Strong None

Breast band mm Midline 2.74 ± 0.86 3.57 ± 1.19 1.66 ± 0.74

Breast band mm Max. width 4.15 ± 0.80 5.27 ± 1.29 3.00 ± 0.84

Nape band mm Midline 4.67 ± 1.13 5.14 ± 1.81 4.19 ± 1.47

Nape band mm Max. width 5.07 ± 1.04 5.93 ± 1.80 5.09 ± 1.12

Table 2. SAMA and NHM male Splendid Fairywren plumages. Breast and nape band widths are given as mean ± 
standard deviation for two methods, as described in the text.
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There were significant differences in variance 
of the breast band width among the three taxa 
(Levene’s test = 4.909, p = 0.009 for Midline 
and 8.673, p < 0.0005 for Maximum width). 
There were also significant differences in the 
mean breast band width among the three 
taxa (Kruskal–Wallis H = 52.85 for Midline, 
54.195 for Maximum width, p < 0.0005 for 
each). Post hoc tests showed that callainus had 
significantly broader breast bands than both 
southern splendens (p = 0.001 for each method) 
and melanotus (p < 0.0005 for each method) and 
southern splendens had significantly broader 
breast bands than southern melanotus (p < 0.0005 
for each method; Table 2; Figure 3 – Midline 
only).

Figure 3. Mean (± 95% confidence interval) breast 
band Midline width in three subspecies of Splendid 
Fairywren. Letters above the x-axis indicate 
homogeneous groups based on post hoc tests.
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Figure 2. Dorsal view of three subspecies, two males each of splendens (left), callainus (middle), melanotus (right). 
Note dorsal hues of violet, ‘turquoise’ and violet-blue respectively, and variation in nape band width. SAMA 
specimens left to right: (1) B4330 Mundaring, SW WA, 21 September 1922, F. E. Parsons; (2) B372 Warren River, 
SW WA, 29 September 1912, W. D. Dodd; (3) B28401 Ooldea, NW SA, 25 August 1922, J. B. Cleland; (4) B33954 
Hamilton Station, northern SA, 19 June 1981, F. J. Badman; (5) B23287 Pinnaroo, Murray Mallee, SA, 28 September 
1935, F. E. Parsons; (6) B4328 Bowhill, Murray Mallee, SA, October 1916, F. E. Parsons.  Image Philippa Horton
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DISCUSSION

The nature of light reflected from the colour 
patches of fairywrens is not due to pigmentary 
colour but is determined by a combination of 
surface structures of the feather barbs, melanic 
pigments within them, and the incident light 
(Prum 2006). Structural colours will appear 
different to human eyes, depending on whether 
they are seen in light or shade, on the angle 
of incident light and the angle from which 
the colour is viewed (Prum 2006). A further 
confounding factor lies in the use of colour 
photography which may not represent colour as 
seen in nature.

Nevertheless, the breeding male plumages 
of southern splendens, callainus and southern 
melanotus are distinct (Table 2). Our assessment 
of study skins lined up together and viewed 
at the same angle and under the same lighting 
conditions demonstrates that their hues can 
be categorised relatively simply, in terms that 
correlate well with the spectrophotometric 
measurements of Kearns et al. (2009). All three 
colour patches are violet in splendens and all 
three are varying hues of violet-blue to blue in 
melanotus. In callainus the violet to violet-blue 
bib contrasts strongly with a paler blue belly 
and especially with a paler and greener blue 
(turquoise) dorsum (Figures 1 and 2).

Our results also show the variability of hue of all 
three patches in callainus and to a lesser extent 
in the bib and belly of melanotus, a feature not 
readily discernible from the statistical data of 
Kearns et al. (2009), mean and standard deviation 
providing only an indicative range of reflectance 
wavelengths.

Critically, however, the marked contrast in hue 
between bib and belly in callainus, together with 
its strikingly paler and greener back, consistently 
separates it from the other two violet or violet-
blue subspecies in which there is little or no 
contrast between colour patches.

We found that the width of the breast band often 
shows considerable variation within individuals 
(Figure 1), and the loss of a single black feather 
could significantly influence band width. Breast 
band width usually increases away from the 
midline, with mean maximum width being 1.51 
(splendens), 1.48 (callainus) and 1.81 (melanotus) 
times the mean midline width (Table 2). These 
factors may account for differences in band 
width descriptions in previous publications.

However, using two measurement methods, our 
sample sizes showed that comparisons between 
subspecies are informative. The breast band is 
significantly broader in callainus than southern 
splendens and in southern splendens than southern 

There were no significant differences in the 
variances of Midline nape band width among the 
three taxa (Levene’s test = 1.211, p = 0.301) but 
there were significant differences in the mean 
nape band width among them (F2,119 = 4.804, 
p = 0.01; Figure 2). Post hoc tests showed that 
callainus had a significantly wider nape band 
than southern melanotus (p = 0.01), whereas the 
band in southern splendens was intermediate, 
not differing significantly from either callainus 
(p = 0.307) or southern melanotus (p = 0.363) 
(Table 2; Figure 4). The trend was similar using 
Maximum width but with greater variation and 
no comparison reached statistical significance.

Figure 4. Mean (± 95% confidence interval) nape 
band Midline width in three subspecies of Splendid 
Fairywren. Letters above the x-axis indicate 
homogeneous groups based on post hoc tests.

splendens callainus melanotus

N
ap

e 
Ba

nd
 W

id
th

 (m
m

)

ab a c
0

1

2

3

4

5

6



43August 2022

melanotus, while Schodde and Mason (1999: 
94) noted that it is even narrower in northern 
melanotus. A comparison of breast band width 
between southern and northern populations of 
splendens has not been published.

The nape band widths show a similar pattern of 
differences, at least for Midline measurements, 
but they are only significantly broader in 
callainus than in southern melanotus. Given 
that nape band width may be affected by the 
disposition of the skins (wider if the neck is more 
stretched), we consider that this is not a suitable 
character for distinguishing populations.

The black lower back band present in callainus 
and melanotus but not in the nominate subspecies 
was not included in this study.
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