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Abstract
A new genus, Pericallea gen. n., is described to accommodate the new species Pericallea katherina
sp. n., a species endemic to inland districts of south-western Western Australia. Relationships of the
new genus are discussed, and the male calling song of the new species is described and analysed.
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Introduction
Here we describe a beautiful and distinct species of cicada from inland districts
of the south-western quarter of Western Australia. It occurs in two colour
morphs, one jade green with silver markings, the other golden brown with silver
markings. It represents a distinct new genus that is also described. The song is
analysed and the phylogenetic relationships of the new species are discussed.

Methods and abbreviations
Male calling songs were digitally recorded in the field at a sampling rate of 44.1
kHz or 48.0 kHz using one of several models of Marantz (Mahwah, NJ, USA)
audio recorders (e.g., PMD-670) together with a Sennheiser (Old Lyme, CT,
USA) ME62 omnidirectional microphone with a windscreen and, in most cases,
a Sony PBR-330 parabolic reflector (otherwise a ME66 short shot gun
microphone plus windscreen was used). The microphones were powered by
Sennheiser K6 power modules, and they have a frequency response that is
approximately flat from 40 Hz–20 kHz (� 2.5 dB).
Terminology for morphological features follows that of Moulds (2005, 2012).
Measurements of adult specimens were taken using vernier calipers accurate to
0.1 mm, those of the head and prothorax measured under 10x magnification.
Terminology for male calling song descriptions is as follows: A pulse is a burst
of sound energy containing multiple sound waves (the primary pressure-
amplitude waveform), which dampen to zero if not followed by another sound
burst; pulses often appear in pairs as doublets. This definition does not assume a
specific mechanical basis, so a pulse could be created by one timbal collapsing
or rebounding, both timbals collapsing/rebounding in synchrony, or one or more
ribs of one or both timbals collapsing/rebounding (e.g., Fleming 1975). A
syllable is a group of pulses or doublets repeated at an approximately uniform
rate. A phrase is a repeated pattern of syllables of more than one type.
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Measurements of acoustic features were made using Raven Pro version 1.5
(Cornell Lab of Ornithology, Ithaca, NY, USA). Repetition rates of sound
components were measured from oscillograms (waveforms) to the nearest 0.001
s and are presented here as ranges of observed values. Recordings were filtered
to remove sound energy below about 8 kHz. Spectrograms were made using the
following parameter settings: Hann window, window size 256 samples, 23
decibels (dB) filter bandwidth 270 Hz, DFT (discrete Fourier transform) size 256
samples, grid spacing 188 Hz, overlap 50%, hop size 128 samples, averaging 1
spectrum, with no clipping. Air temperatures were recorded with an Omega HH-
25KF temperature meter (accuracy ± 0.5% + 1.0 ºF) and type K thermocouple
(OMEGA Engineering, Stamford, CT, USA), or in some cases with an ordinary
household digital thermometer. Some males were recorded while kept in 1.5 litre
mesh fabric ‘Port-a-Bug’ cages obtained from Insect Lore, P.O. Box 1353,
Shafter, CA, USA.
The following abbreviations are used for collections housing specimens: DE,
collection of David Emery, Sydney; LP, collection of Lindsay Popple, Cairns;
MSM, collection of M.S. Moulds, Kuranda; PMH, collection of Paul M.
Hutchinson, Perth; WAM, Western Australian Museum, Perth; UCS, University
of Connecticut, Storrs, CT, USA.

Pericallea gen. n.
urn:lsid:zoobank.org:act:F18BCF04-4F7F-4442-B7D5-6DFBF16B0CEE

Type species: Pericallea katherina sp. n., here designated.
Included species: monotypic, Pericallea katherina sp. n.
Tribe: Cicadettini Buckton, 1890.
Etymology: From the Greek perkalles, meaning very beautiful, and referring to
the beautiful appearance of this species with its silver, green and gold colours.
Feminine.
Distribution: Drier, inland regions of south-western Western Australia.

Diagnosis
Head including eyes wider than mesonotum; supra-antennal plate meeting eye;
postclypeus broadly rounded transversely across ventral midline, in lateral
profile angulate between ‘top’ and ‘sides’. Thorax: pronotum in dorsal view
parallel-sided or narrowing towards posterior; pronotal collar width at dorsal
midline much less than diameter of eyes; paranota confluent with adjoining
pronotal sclerites, no mid lateral tooth; cruciform elevation wider than long;
epimeral lobe not reaching operculum. Forewings hyaline; with 8 apical cells;
subapical cells absent; ulnar cell 3 angled to radial cell; basal cell long and
narrow; costal vein (C) clearly higher than R+Sc; costa parallel-sided to node,
costa of male gently and evenly curved; pterostigma present; vein CuA only
weakly bowed so that cubital cell no larger than medial cell; veins M and CuA
meeting basal cell with their stems completely fused as one; vein RA1 aligned
closely with Sc for its length and not diverging in subapical region; vein CuA1
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Figs 1–3. Pericallea katherina gen. et sp. n.: (1) male, brownish yellow morph; (2) female,
brownish yellow morph; (3) male, green morph.
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divided by crossvein m-cu so that proximal portion shortest; distance between
cross veins r and r-m about equal to or a little longer than distance between r-m
and m; apical cells 3–6 shorter than ulnar cells; radial cell a little shorter than the
distance from its apex to wing tip; infuscation absent (but apical cells 1–3 with
subtle smoky colour distally); wing outer margin developed for its total length,
never reduced to be contiguous with ambient vein.Hindwingswith 6 apical cells;
no infuscation on ambient vein; width of 1st cubital cell at distal end at least
twice that of 2nd cubital cell; anal lobe broad with vein 3A curved distally,
separated from wing margin; veins RP and M fused basally. Foreleg femoral
primary spine erect. Male opercula more or less reaching margin of tympanal
cavity, directed towards distomedial margin of tympanal cavity, apically broadly
rounded, clearly not meeting; base (remnant of epimeron 3) not swollen or
bubble-like. Male abdomen basally wider than thorax, thereafter tapering to
apex; tergites in cross-section with sides straight or weakly convex, epipleurites
reflexed ventrally from junction with tergites; tergite 1 narrow along dorsal
midline; tergites 2–7 similar in width along dorsal midline; sternites IV–VII in
cross-section convex, not unusually swollen. Timbal covers absent; posterior
margin of timbal cavity rounded and completely lacking a ridge on lower half or
so.
Male genitalia (Figs 8–10). Pygofer in ventral view ovoid to sub-ovoid; with
distal shoulders not developed; upper pygofer lobes flat, small, set well away
from dorsal beak, apically rounded in lateral view; basal lobes undivided, small,
apically rounded in lateral view, close to upper lobes, abutted against or partly
tucked behind pygofer margin; dorsal beak present as a pointed apex and a part
of chitinised pygofer. Uncus small, short, flattened, strongly tapered on basal
half, narrow and parallel-sided on apical half. Claspers well developed, large,
dominant, beak-like and sharply pointed, curved in lateral view, not diverging,
excavated ventrally, restraining aedeagus, unfused. Aedeagus with basal plate in
lateral view arched, depressed on dorsal midline, in dorsal view slender, apically
broadened with ‘ears’, basal portion of basal plate straight, ventral rib completely
fused with basal plate; junction between theca and basal plate with a semi-
functional ‘hinge’ that possesses a chitinous back; thecal shaft very short,
undeveloped; pseudoparameres present, long and slender, apically pointed,
unfused throughout their length, in dorsal view parallel, straight or almost so, in
lateral view curved; endotheca exposed, not chitinous; endothecal ventral
support present, long (longer than pseudoparameres), very slender; thecal
subapical cerci absent; flabellum absent; conjunctival claws absent; vesical
opening apical on theca. Male reproductive system unknown.
Female opercula curved in an arc, extending a little beyond tympanal cavity, and
medially beyond meracanthus; dorsal beak with a developed apical spine (visible
in dorsal view); abdominal segment 9 long and slender; sternite VII deeply
incised in a sharp V-shape to, or almost to, sternite VI. Female reproductive
system unknown.
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Figs 4–6. Pericallea katherina gen. et sp. n., live specimens: (4) male, green morph in
natural habitat; (5) male light brownish yellow morph in natural habitat; (6) female, green
morph, on light sheet at MV light.

Distinguishing features and relationships
Pericallea gen. n. differs from all other genera in having, in combination,
forewing veins M and CuA meeting the basal cell fused as one, the forewings
lacking infuscations (only a subtle smokiness in the distal apical cells), the
forewing costa even in width to node and evenly curved throughout its length,
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the paranota without a small mid-lateral tooth, and the male genitalia with an
aedeagus in which the fleshy endotheca and its ventral support are both longer
than the long pseudoparameres.
A molecular phylogeny by Marshall et al. (2016, fig. 2) places Pericallea (as
“goldsilver cicada”) sister to an allied undescribed species from Queensland,
these in turn sister to Nigripsaltria mouldsi Boer, 1999 from New Guinea. These
three belong to a larger clade that includes ‘wing snapping’genera such as Toxala
Moulds, 2012 (see Popple 2015), Clinata Moulds, 2012 (see Popple and Emery
2017) and (likely) Froggattoides Distant, 1910 (see Moulds 1990) and another
clade containing Platypsalta Moulds, 2012, Crotopsalta Ewart, 2005, and
related undescribed species.
Although Pericallea is sister to Nigripsaltria mouldsi in the molecular tree and
they have a similar morphology (including the male genitalia), N. mouldsi differs
significantly in having a greatly swollen node suggesting it is a ‘wing snapping’
species. Pericallea has no modification to its costal margin (Figs 1–3) and so is
unlikely to use wing snaps as part of the male’s song. We noticed no wing-
snapping by singing Pericallea in the field and or in cages, although our sample
of observations was small. Pericallea does share similar male genitalia
morphology with all the aforementioned ‘wing snapping’ genera, the aedeagus
being trifid and in particular having a very long endotheca and ventral support
that are almost as long as or longer than the pseudoparameres.

Pericallea katherina sp. n.
urn:lsid:zoobank.org:act:D664CDB1-D236-46AA-B645-EC3B5242E904

(Figs 1–13)
Synonymy
“goldsilver cicada” Marshall et al. 2016: fig. 2.
Types. Holotype ♂ [yellow morph], molecular voucher 06.AU.WA.WSS.01 (song
recorded, Fig. 12), 30.5 km W of Sandstone, Western Australia, 28°00.692’S
118°59.922’E, 570 m, 16,17.ii.2006, Hill, Marshall, Moulds (WAM).
Paratypes: WESTERN AUSTRALIA: 1 ♂ [yellow morph], 21 km S of Menzies,
30.i.1992, T.M.S. Hanlon; 1 ♂ [yellow morph], AU.WA.MZS, 25 km S of Menzies on
Goldfields Hwy, 29°55.143’S 121°07.278’E, 392 m, 22.ii.2016, D. Marshall & L. Popple
(DE). 1 ♂, 1 ♀, [both yellow morph], AU.WA.WSS, same locality as holotype,
16,17.ii.2006, Hill, Marshall, Moulds (LP). 4 ♂♂ [yellow morph] [1 genitalia prep
GOL1], 4 ♀♀ [3 yellow morph, 1 green morph], same locality as holotype, 16,17.ii.2006,
Hill, Marshall, Moulds; 1 ♂ [molecular voucher 09.AU.WA.CGC.01], ~45 km WSW of
Coolgardie on the Great Eastern Hwy, 31°6.571’S 120°44.080’E, 443 m, 8.ii.2009, K.
Hill, D. Marshall; 2 ♂♂ [green morph] [1 genitalia prep. YER3; 1 molecular voucher
09.AU.WA.YER.01], No. 5 Pump Station ‘Yerbillon’, 0.3 km S of Great Eastern Hwy, ca.
60 km WSW of Southern Cross, 31°23.386’S 118°44.194’E, 386 m, 8.ii.2009, K. Hill, D.
Marshall; 2 ♂♂ [green morph], [genitalia prep. FLY2], AU.WA.BCW, 17.1 km W of
Beacon, 30°26.159’S 117°40.852’E, 341 m, 9.ii.2009, K. Hill, D. Marshall; 4 ♂♂ [green
morph] [2 genitalia prep. FLY6 and FLY7; 2 molecular vouchers 09.AU.WA.GIL.05 and
09.AU.WA.GIL.06], 0.8 km SW of Esperance Hwy on Lake King/Peak Charles road, nr
Lake Gilmore, 32°37.714’S 121°32.354’E, 240 m, 7.ii.2009, K. Hill, D. Marshall; 1 ♂
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[green morph] [molecular voucher 09.AU.WA.CGD.01], 49 km WSW of Coolgardie, 136
km E of Southern Cross, Great Eastern Hwy, 31°08.308’S 120°41.198’E, 473 m,
8.ii.2009, K. Hill, D. Marshall; 3 ♂♂ [yellow morph], 21 km S of Menzies, 30.i.1992,
T.M.S. Hanlon; 4 ♂♂, 1 ♀ [all yellow morph] (1 ♂ song recorded and molecular voucher
16.AU.WA.MZS.02), 25 km S of Menzies on Goldfields Hwy, 29°55.143’S
121°07.278’E, 392 m, 22.ii.2016, D. Marshall, L. Popple; 2 ♂♂, 2 ♀♀ [all yellow
morph], Pianto Rd, 23 km S of Menzies, 8.ii.2012, P. Hutchinson (MSM). 1 ♀ [green
morph], 23 km S of Menzies, 6.ii.2006, on Acacia, P. Hutchinson; 1 ♂ [green morph], 22
km S of Menzies, 10.ii.2007, P. Hutchinson; 5 ♂♂, 5 ♀♀ [all yellow morph], Pianto Rd,
23 km S of Menzies, 8.ii.2012, P. Hutchinson; 1 ♂ [green morph], 23 km S of Menzies,
27.i.2016, P. Hutchinson (PMH). 1 ♂, 1 ♀ [both yellow morph], AU.WA.WSS, same
locality as holotype, 16,17.ii.2006, Hill, Marshall, Moulds; 2 ♂♂, 1 ♀ [all yellow morph],
AU.WA.MZS, 25 km S of Menzies on Goldfields Hwy, 29°55.143’S 121°07.278’E, 392
m, 22.ii.2016, D. Marshall, L. Popple; 1 ♂ [yellow morph], AU.WA.COA, 32 km W of
Coolgardie, 31°02.052’S 120°49.455’E, 450 m, 21.ii.2009, K. Hill, D. Marshall (WAM).
3 ♂♂ [1 green morph, 2 yellow morph] [2 molecular vouchers 06.AU.WA.WSS.07 and
06.AU.WA.WSS.08 (in alcohol)], same locality as holotype, 16,17.ii.2006, Hill,
Marshall, Moulds; 1 ♂ [green morph] [molecular voucher 09.AU.WA.CGF.01], ca. 71 km
W of Coolgardie, 31°10.886’S 120°29.086’E, 382 m, 8.ii.2009, K. Hill, D. Marshall
(UCS).

Fig. 7. Distribution of Pericallea katherina gen. et sp. n. through drier regions of south-
western Western Australia.
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Other material examined: 1 ♀ (teneral, with exuviae), AU.WA.WSS, same locality as
holotype, 16.ii.2006, Hill, Marshall, Moulds; 1 ♀ (teneral), 42 km E of Yellowdine,
7.ii.2006, D. Knowles; 1 ♀ (teneral), Lake Deborah Rd (east) T-junction, 6.ii.2006, D.
Knowles (MSM).
Aural record: AU.WA.BCN, Beacon, east edge of town, 30°27.193’S 117°52.174’E, 374
m, 9.ii.2009, K. Hill, D. Marshall.

Distribution and habitat (Figs 7, 11). Inland districts of south-western Western
Australia from near Sandstone in the north to beyond Norseman in the south. The
most western record is from 17 km west of Beacon and the most inland records
are from 25 km south of Menzies. Most records are from along the Great Eastern
Highway between Merredin and Coolgardie.
Average annual rainfall for the localities ranges from 250 to 350 mm. Botanically
the region is mostly semi-arid eucalypt woodland with a mixture of Acacia,
Melaleuca and Allocasuarina understorey becoming mulga scrubland north of
Menzies. Adults are usually found inhabiting small shrubs including Acacia but
sometimes also inhabit Eucalyptus. There are records from late January to late
February.
Etymology. From the Latin form of the Greek Alkaterine, meaning ‘pure’, the
origin of the English name Katherine, and here applied to honour Kathy Hill in
recognition of her substantial contribution to Australian cicada systematics.

Adult description
Male (Figs 1, 3–5, 8–10). In two colour morphs, either light brownish yellow
with highlights of silver pubescence, or jade green with silver highlights. Yellow
morph (Figs 1, 5): Head light brownish yellow with a broad black fascia along
dorsal midline encompassing ocelli; supra-antennal plates black; postclypeus
light yellowish brown with dorsal surface black and a large black anterior spot
extending along ventral midline variable between individuals; anteclypeus
black; rostrum light yellowish brown becoming black distally, reaching apices of
hind coxae. Eyes in life light to dark brown. Thorax light brownish yellow, the
pronotum a little paler than mesonotum. Pronotum with a black or dark brown
fascia along midline often with its interior partly light brown on anterior half or
so. Mesonotum with submedian and lateral sigilla sometimes darkened,
sometimes not, and often a line of silver pubescence between them, along lateral
margins and between arms of cruciform elevation. Wings hyaline. Forewing
venation black except for yellow costa and much of vein CuP+1A; sometimes
weak infuscation along ambient vein and distal ends of veins forming apical
cells; basal cell hyaline; basal membrane whitish. Hindwing venation pale
yellow; plaga white. Legs light yellowish brown except for foretibiae and all tarsi
brown. Meracantha pale yellow with hint of brown basally. Opercula pale
yellow, in life usually covered in silver pubescence. Timbals with four long ribs
spanning timbal membrane and merging dorsally, dark brown to black against a
white timbal membrane; posterior margin of cavity broadly rounded. Abdomen
with tergites light brown with a subdorsal and a sublateral band of silver
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Figs 8–10. Pericallea katherina gen. et sp. n., male genitalia with aedeagus freed from
claspers: (8) lateral view; (9) ventral view; (10) aedeagus in lateral view. bp basal plate, cl
clasper, psp pseudoparamere, pyg pygofer, th theca, vs ventral support.

Fig. 11. Type locality of Pericallea katherina gen. et sp. n., site AU.WA.WSS, 30.5 km W of
Sandstone, Western Australia.
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pubescence; sternites pale yellow with a band of silver pubescence along lateral
margins and usually a hint of brown at base of sternite III and apex of sternite
VIII. Green morph (Figs 3, 4): Similar to yellow morph but body green instead
of light brownish yellow. Thorax with cruciform elevation partly black becoming
dark brown distally; wing grooves darkened; and pronotum often lacking a dark
fascia along its midline. Postclypeus sometimes lacking black markings. Dorsal
abdomen usually darker than the dorsal thorax.
Genitalia (Figs 8–10). See generic description above.
Female (Figs 2, 6). Colouration and markings similar to male. Abdominal
segment 9 light brownish yellow or green with a broad, blurred, light brown to
blackish subdorsal band either side, darkening towards a black apical spine;
ovipositor sheath brown or green tending black dorsally, protruding about 1.5
mm beyond apical spine.
Measurements. Range and mean (in mm) for 10 males and 10 females (includes
largest and smallest of available specimens). Length of body: male 15.6–17.0
(16.4); female (including ovipositor) 18.6–22.3 (19.9). Length of forewing: male
18.1–19.2 (18.7); female 21.5–25.5 (22.1). Width of head: male 4.8–5.1 (4.9);
female 5.3–5.9 (5.4). Width of pronotum: male 4.9–5.2 (5.0); female 5.5–6.6
(5.7).

Distinguishing features
The long, slender, green or light brownish yellow body, usually bearing
prominent silver pubescence, makes this a distinctive species unlikely to be
confused with any other. The male genitalia are unusual in having an aedeagus
in which the fleshy endotheca and its ventral support are both longer than the
long pseudoparameres.

Song (Figs 12, 13)
Thirteen minutes and 40 seconds of timbal song were recorded from at least eight
individual males (but as many as 13 males as it was impossible to tell if separate
recordings from free flying males were all from different individuals), across five
sites (WA.WSS, WA.BCW, WA.CGC, WA.GIL, WA.YER; see paratype list for
detailed locations). Seven minutes and 26 seconds of the sample involved caged
males. Because this is a small sample, and because considerable variation was
observed as described below, all measurements should be viewed as
approximate.
The basic unit of song is a sound pulse lasting about 0.5–1.5 ms. (These usually
appear to contain multiple sound bursts, but due to background sound and echoes
we cannot resolve consistent patterns, so we treat the pattern as a single pulse.)
Pulses are often produced in doublets with the paired pulses separated by about
1–2 ms (Fig. 12E). The pulses contain wave frequencies mainly between 10 and
19 kHz (the range within which the intensity remains within 30 dB of the peak
amplitude) (Fig. 12B). The power spectrum is approximately flat from around
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12–17 kHz. Pulses or doublets are produced at about the same rate in all song
elements produced by a given male (approximately 142–147/s at 25º C
environmental temperature at the WA.CGC site, and 193/s at 32.2º C at the
WA.BCW site).
The song, which is high-pitched but with a dull quality, is loosely organised into
phrases that begin with an introductory syllable lasting around 0.15 s (range
0.11–0.29 s) and continue with series of shorter syllables that may vary in length
(from 0.003–0.09 s) (Figs 12, 13). Each phrase is followed immediately by
another phrase. A single phrase may last for a few seconds to longer than a
minute, but durations of 3–15 s are common. In the most complex phrases, the
series of shorter syllables ends with one or more sub-phrases containing syllables
that progressively decrease in length (Fig. 12D). Sometimes these sub-phrases
begin with syllables with intermediate lengths that are difficult to classify,
meaning that the distinction between phrase and sub-phrase is not always clear.
Phrase structure can vary during a singing bout in the lengths of the syllables, the

Fig. 12. Male calling song of Pericallea katherina gen. et sp. n., holotype specimen
06.AU.WA.WSS.01 (track T01): (A, B) oscillogram and spectrogram showing parts of four
song phrases; (C, D, E) oscillograms showing detail of specific song elements.
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numbers of syllables of different lengths, and the presence or absence of the sub-
phrases.
One male at the WA.YER site, singing after sunset, was recorded for 41 seconds
producing a song composed entirely of what appear to be introductory syllables
(based on their lengths of 0.1–0.17 s), with no apparent phrase structure (Figs
13C, D). Other males heard and collected at the site were noted to have produced
a song more like that shown in Figs 12Aand 13A, so we suspect that the different
song was a simplified dusk variation, a behaviour observed in some other
Cicadettini (e.g., Popple 2017).

Fig. 13. Oscillograms showing additional examples of Pericallea katherina gen. et sp. n.
male calling song: (A, B) song from uncollected male at site 45 km WSW of Coolgardie
(track 09.AU.WA.CGC.T01); (C, D) putative dusk song from uncollected male at site 60 km
WSW of Southern Cross (track 09.AU.WA.YER.T01) (green morph); (E, F) recording from
specimen 09.AU.WA.GIL.06 (track T09) (green morph) singing in a cage.
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At the WA.GIL site, recordings were made only of caged males. The song from
these males was composed of much shorter syllables overall (Figs 13E, F), with
occasional introductory syllables of extreme length up to 41s (not shown). These
males moved around in the cage and showed signs of agitation, possibly
suggesting a courtship mode, an effect we have observed from the cage
environment in some other species. Shorter syllables were also observed by
some males at the WA.WSS site when the recordist neared the subject,
suggesting that disturbance was involved. However, until recordings of free-
singing males are obtained we cannot exclude the possibility that the WA.GIL
population represents a morphologically cryptic song variant.

Behaviour
Males call from single stations, without flight, for one or more minutes at a time.
If approached they cease most singing and tick occasionally. Males do not
produce an alarm call when captured. No wing-snapping by singing males was
observed. We did not have the opportunity to observe female responses to male
song. Most individuals were observed during the day, however a series collected
at Pianto Road, south of Menzies, were attracted to a 400w MV light (Fig. 6).
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Abstract
The Palaearctic ball-rolling dung beetle, Gymnopleurus sturmi is being considered for introduction
to Australia to improve the pasture environment. Breeding stock of the beetle from Morocco were
studied in the laboratory in France. Methods of sexual discrimination for adults, using genitalia and
front tibiae, and for pupae by examination of abdominal apex of are described and figured.

Keywords: Scarabaeinae, roller beetle, tibial spur, dung dispersal, biological
control
Introduction
Exotic dung beetles (Coleoptera: Scarabaeidae: Scarabaeinae) have been
introduced to Australia since the 1960’s primarily to redress the production and
environmental problems caused by large accumulation of unburied cattle dung
(Edwards 2007). Dung beetles contribute significantly to ecological processes,
such as nutrient cycling, seed dispersal, soil bioturbation and parasite control
(Nichols et al. 2008, Simmons and Ridsdill-Smith 2011).

In Australia there are 490 native dung beetle species known, 383 described and
107 undescribed (G.B. Monteith and T. A. Weir, pers. comm.). These co-evolved
with marsupials which mostly produce dung in compacted pellets with low water
content and are therefore poorly adapted to the moist dung produced by
introduced livestock. Overseas dung beetles, which evolved with animals that
produce dung like cattle, have been introduced to Australia to disperse and bury
dung from livestock that accumulated in pastures. Twenty-three species have
become established (Edwards 2007). However, there are still seasonal and
geographical gaps in the activity of the introduced dung beetles inAustralia. One
significant gap identified is the late-winter early-spring period in the southern
parts of Australia (Edwards 2007). To fill this gap, a new dung beetle
introduction program is currently in progress. Gymnopleurus sturmi (MacLeay,
1821) has been selected as one of the best candidate species to introduce to
southern Australia. Its dung dispersal and burial capacity, and its aggregative
behaviour at the surface of the dung (J.P. Lumaret, pers. comm.) could potentially
eliminate pest fly oviposition sites, eggs and larvae. Likewise, its early spring
activity period (Errouissi et al. 2004) makes it a highly desirable species for parts
of southern Australia.
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According to Zidek (2018), the tribe Gymnopleurini Lacordaire constitutes a
group of 109 roller species divided into four genera by Janssens (1940)
(Gymnopleurus Illiger, Allogymnopleurus Janssens, Paragymnopleurus Shipp
and Garreta Janssens). Very recent descriptions and synonymies bring this
number to 118 species (F. Génier, pers. comm.): Gymnopleurus (61 species),
Allogymnopleurus (18 spp.), Paragymnopleurus (13 spp.) and Garreta (26 spp.).
Most Gymnopleurus species are Afrotropical, with a few in Southern Europe,
some of which extend to NorthAfrica, the Middle East and Central Asia as far as
China (Montreuil 2011, Kang et al. 2018).
Gymnopleurus sturmi is a Mediterranean species present in Algeria, Croatia,
Egypt, France (Corsica, and mainland), Iraq, Israel, Italy (mainland, Sardinia and
Sicily), Jordan, Lebanon, Morocco, Palestinian Territory, Portugal, SaudiArabia,
Spain (mainland and Balearic Islands), Syria and Tunisia. Little is known of its
biology. The species is abundant in Morocco (Ruiz 1995, Haloti et al. 2006) and
Tunisia (Labidi pers. obs. 2013) but is in continuous decline in Western Europe
(Iberian Peninsula, France and Italy) since the second half of the 20th century, as
a result of changes in pastoral practices (Lumaret 1990, Lobo 2001, Carpaneto et
al. 2007, Lumaret et al. 2015, Numa et al. 2020).
Before introducing a new species to Australia, laboratory and field studies of
biology, ecology, behaviour, performance and competition with other species
must be carried out. One of the preliminary steps is to easily discriminate males
from females. This is critical for further investigation on behaviour, rearing
techniques, and for measuring productivity parameters that can lead to an
optimal reproduction.Although the opening of the pygidium can allow direct sex
determination, it could potentially damage the beetles, which is detrimental
when the individuals are then used in experiments on their biology and their
behaviour. The aim of this study was to determine if other morphological sexual
traits of G. sturmi were easily applicable.
Materials and Methods
Adult beetles (Figs 1, 2) were collected in April 2019 in Morocco, at a site close
to Sidi Kacem (North West Morocco, administrative region of Rabat-Salé-
Kénitra). The beetles were sent to the quarantine facilities of the CSIRO
European Laboratory in France where the study was conducted.
Beetles were reared in plastic containers (35 x 25 x 12 cm) filled with a mixture
of sand and vermiculite and maintained at 25°C and 60% RH, with a photoperiod
of 14h light and 10h dark. The substrate was kept moist by spraying water daily.
Beetles were fed with cattle dung collected the previous spring, frozen and
thawed. Dung was added as required.
Ten specimens per sex were killed in 95% ethanol and examined with
microscope to determine external morphological differences. Sex determination
was verified by dissecting the individuals, removing the pygidium, and incising
the dorsal wall of the abdomen to expose either the ovary or the aedeagus.
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Results
Clear morphological differences were found between males and females at the
pupal and adult stages. At the pupal stage, the specimens differed significantly in
their genitalia area (Figs 3–6). The male genital apparatus forms a prominence
where the genital opening is located (Figs 3, 5). The female genital opening
forms a plateau in which the centre has a light longitudinal depression (Figs 4,

Figs 1, 2. Dorsal views of Gymnopleurus sturmi MacLeay: (1) adult male; (2) adult female.
(Photos by Alberto Zamprogna).

Figs 3–6. Ventral views of pupa of Gymnopleurus sturmi MacLeay: (3) male; (4) female; (5)
detail of male abdominal apex; (6) detail of female abdominal apex.
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6). At the adult stage, there were clear differences in the tibial spurs on the
anterior legs of males and females (Figs 7–10). In males, the tibial spur is curved
downward (in dorsal view), flat and broad along its length and with a blunt apex
(Figs 7, 9). In females, the tibial spur at the inner apex of the tibia is narrow,
tapering to a sharp point and markedly curved outward (Figs 8, 10). In addition,
the anterior tibia is narrower and more elongate in males and somewhat wider
and shorter in females.
The sex of observed individuals was verified by observing the sexual characters
beneath the pygidium after lifting with forceps (Figs 11, 13). Females have two
small elongate sclerites (styli) visible (Fig. 11) while the male has a central
darkened area (apex of aedeagus) visible (Fig. 13). This was confirmed by
dissection of the abdomen revealing a tubular organ with developing eggs (the
ovary, Fig. 12) or a stout sclerotised structure (the aedeagus, Fig. 14).
In the adult stage, other difference could be detected. The female has three broad
external teeth on the outer distal edge of fore tibia (Figs 7, 9), while the male has
two narrow, pointed teeth (Figs 8, 10). This difference is not present in all
individuals. The third tooth of the male is less marked in some individuals while
in others it is identical to that of the female. The inner border of the fore tibia,
which seems clearly tuberculate in the male and smooth in the female (Figs
7–10), shows the same variation. This distinction isn't always obvious, with
some females having a tuberculate inner margin and some males having an

Figs 7–10. Fore tibiae of Gymnopleurus sturmi MacLeay: (7) dorsal view, male; (8) dorsal
view, female; (9) ventral view, male; (10) ventral view, female.
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almost smooth inner margin. One final difference is the median length of the last
abdominal sternite, which is slightly shorter in males than females. This
distinction is commonly known for dung beetles of various genera, but, although
sometimes applicable for G. sturmi, the variation in length is often insignificant
and thus unreliable (Fig. 15).

Discussion and conclusion
Sexual dimorphism was observed in G. sturmi at the pupal and adult stage,
allowing, in the case of adults, for the rapid identification of males and females.
The clearest sexual differences were observed in the tibial spurs of the anterior
legs of adult beetles.

These findings are consistent with observations already reported in other
Gymnopleurus species (Davis et al. 2008). Janssens (1940) mentions a variation
in the terminal spur of the anterior tibia. Baraud (1992) states “almost absent

Figs 11–14. Gymnopleurus sturmi MacLeay: (11) view beneath pygidium of female; (12)
view beneath pygidium of male; (13) internal ovary of female; (14) internal aedeagus of
male.
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sexual dimorphism". Davis et al. (2008) states "little sexual dimorphism in
Gymnopleurini tribe," with "the fore tibia being more elongate in males with a
broadening at the tip of the terminal spur, whereas the fore tibia is considerably
broader in females with an acute terminal spur". Only Prasse (1957) and Lim
(2015) provide a detailed description of sexual dimorphism in Gymnopleurus
species, G. geoffroyi (Fuessly) and G. mopsus (Pallas) respectively. However, in
G. mopsus, while the curvature of the spur is similar to that ofG. sturmi, the male
spur is shorter than that of the female. Modifications of male fore tibiae are seen
in many dung beetle species and may include the tibia being longer, narrower,
more curved and/or with serrated inner margin. The tibial spur may be stronger
and downwardly bent (as in G. sturmi) or the inner apical angle of the tibia itself
may be hooklike or have stout setae. All these modifications enhance the male’s
grip on the female during copulation (G.B. Monteith, pers. comm.).

Determination of the sexual differences within the species selected for the
Australian dung beetle importation program is essential knowledge required by

Fig. 15. Gymnopleurus sturmiMacLeay, ventral view of abdominal apex of one female (top)
and two males (lower left and right).
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both authorities and the biologists that study and breed the species in the country
of origin and Australia. This tibial spur difference is a non-invasive technique to
easily and quickly separate males from females of G. sturmi. This technique will
contribute to any future research on the species.
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Abstract
Two new species of the cicada genus Tryella Moulds are described. Tryella fumipennis sp. n., is a
distinctive cicada with partially “smoky’ fore wings inhabiting areas of small shrubs and trees around
central Western Australia. Specimens of T. wuggubun sp. n., have two distinctive orange-black and
paler coloured variants living in grasses south of Kununurra in northern Western Australia and in the
Victoria River region of the Northern Territory.

Keywords: Cicadoidea, cicada songs, song analysis

Introduction
In his review of the genus Abricta Stål, 1866, Moulds (2003) erected and
assigned five Australian cicada species to a new genus Tryella Moulds, 2003
namely, T. castanea (Distant, 1905), T. noctua (Distant, 1913), T. rubra (Goding
and Froggatt, 1904), T. stalkeri (Distant, 1907), T. willsi (Distant, 1882). Nine
new species were also described and added to genus Tryella: T. adela Moulds,
2003, T. burnsi Moulds, 2003, T. crassa Moulds, 2003, T. graminea Moulds,
2003, T. infuscata Moulds, 2003, T. kauma Moulds, 2003, T. lachlani Moulds,
2003, T. occidens Moulds, 2003 and T. ochra Moulds, 2003. The various species
of Tryella, some rare and exhibiting distinct colour variations, are distributed
throughout the tropical and subtropical regions of Queensland, Northern
Territory, Western Australia and extending into New Guinea (Moulds 2003).
Individuals are located mainly on the lower branches of small trees and shrubs
and some species favour grasses. With further collections, two new species have
been located which key out to Tryella (Moulds, 2003). Their descriptions are
presented in this paper, along with the calling and courting songs of T. wuggubun
sp. n., which is found in grass.
Materials and Methods
Anatomical terminology follows Moulds (2003, 2005a, 2012) for body structures
and wing characters, Moulds (2005a) for genitalia, and Dugdale (1972) and
Bennet-Clark (1997) for timbals. The long timbal ribs are referred to as long ribs
1 to 5, with long rib 1 being the most posterior (adjacent to timbal plate). The
higher classification adopted in this paper follows Moulds (2012). Measurements
(in mm) are given as ranges and means (in parentheses) and include the largest
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and smallest specimens. Head width spans across the eyes; pronotum width
across the extremities of the lateral margins; abdomen width is measured across
the outer edges of the auditory capsules. Specimens were examined and
photographed with an Olympus SZ61 stereo microscope and Cell-sens™
software. Photostacking of images was performed using Adobe Creative
CloudTM software.
Male genitalia were removed using surgical scissors and placed in 10% KOH
solution overnight at room temperature to clear the soft tissues and provide a
clean dissection. Cleared specimens were washed with ethanol and placed into a
solution of either 70% ethanol or glycerol. The aedeagus was flexed posteriorly
and examined under 10x magnification. Measurements were taken using a pair of
Supatool™ digital calipers (DE), or an electronic digital caliper (PMH), both
accurate to 0.01 mm. The distribution map was compiled using SimplMappr®.
Abbreviations used in the text are: DBCA, Department of Biodiversity,
Conservation and Attractions, Western Australia; DE, private collection of
Professor D. Emery, Sydney; JO, private collection of John Olive, Kuranda;
LWP, private collection of Dr L.W. Popple, Cairns; MSM, private collection of
Dr M.S. Moulds, Kuranda; PMH, private collection of Mr P.M. Hutchinson,
Perth; WAM, Museum of Western Australia, Perth.
The terminology for calling songs is adapted from Ewart and Marques (2008)
and the description follows Emery et al. (2015). A ‘pulse’ is defined as a single
revolution of the timbals. The term ‘syllable’ is used for the smallest grouping of
pulses (typically 5–10 ms duration). When multiple syllables occur in
succession, without coalescence (i.e. where the syllables are separated by short
periods of silence), this is termed a ‘syllable sequence’. Where 2–9 syllables
coalesce, this is referred to as a ‘macrosyllable’. Bouts of calling that are
dominated by macrosyllables are treated broadly as ‘chirping songs’. Longer
durations of continuous sound (≥10 syllables) arre referred to as an ‘echeme’.
For a repeated unit, comprising more than one of the above terms, the term
‘phrase’ is adopted. Preference is generally given to recordings obtained as close
as possible to the type locality.
Recordings were made by S. Ong in the field using the inbuilt voice recorder on
a Samsung Galaxy7 android phone which has a recording quality of 48 KHz.
This would indicate that the audio recorder should pick up frequencies up to 24
KHz, covering the range of 6–12 KHz for Tryella. Processing and analysis of
recordings was undertaken with Cool Edit Pro (Version 2.1). The video recording
containing the courting song of T. wuggubun sp. n. was recorded with a Nikon
Coolpix W300 digital camera. The recording quality of the camera is not known.

Systematics
Family Cicadidae Latreille, 1804

Subfamily Cicadettinae Buckton, 1889
Tribe Taphurinae Moulds, 2012
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However, a recent molecular analysis has placed the genus Tryella into Tribe
Lamotialnini (Marshall et al., 2018).

Genus TryellaMoulds, 2003
Tryella fumipennis sp. n.

urn:lsid:zoobank.org:act:D7B9D90B-24A8-43E7-A15B-813EBF44103E
(Figs 1, 2, 5, 6, 15–18)

Type material. WESTERN AUSTRALIA: Holotype ♂, ‘Ashburton Rv. Nanutarra West.
Aust., 7.iii.2004, P. Hutchinson’ (to light) (WAM). Paratypes: 1♀, Cathedral Gorge,
18 km W of Newman, 5.iii.2004, P. Hutchinson, (to light); 1♀, Nanutarra Rd Hse,

Figs 1–6. Tryella fumipennis sp. n.: (1) male holotype, dorsal habitus, Ashburton River,
Nanutarra, WA; (2) male holotype, ventral habitus; (3) female, dorsal habitus, Ashburton
River; (4) female, ventral habitus; (5) male holotype, left timbal; (6) male holotype, left
operculum. Scale bars = 5 mm (Figs 1–4); = 2 mm (Figs 5, 6).
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7.iii.2004, P. Hutchinson; 13♂♂, 6♀♀, same data as holotype (PMH); 2♂♂, 1♀, same
data as holotype (DE); 2♂♂, 2♀♀, same data as holotype; 16♂♂, (1 genitalia prep. TR 9;
1 Simon Lab. voucher AU.WA.HOU.01), 7♀♀, (1 Simon Lab. voucher
AU.WA.HOU.02), House Ck, ~60 km E of Nanutarra roadhouse, 22°27.970'S
116°02.240'E, 13.ii.2009, K. Hill, D. Marshall; 8♂♂, (1 genitalia prep. TR 8), 1♀,
AU.WA.KRE, 19.5 km W of Roebourne, 20°45.508'S 117°5.464'E 19 m, 16.ii.2009, K.
Hill, D. Marshall; 2♂♂ (1 genitalia prep. TR 6), 2♀♀, AU.WA.CAP, 13 km SE of
Newman, 23°31.091'S 119°46.216'E, 568 m, 12–13.ii.2006, Hill, Marshall, Moulds; 1♀,
AU.WA.NIC, Nickol River crossing, W of Roebourne, 20°46.225'S 116°56.805'E,
16.ii.2009, K. Hill, D. Marshall; 1♂,AU.WA.NTE, 3.4 km E of NWCoastal Hwy, on road
to Tom Price, 22°30.038'S 115°32.792'E, 13.ii.2009, K. Hill, D. Marshall (MSM); 2♂♂,
2♀♀, same data as holotype (JO); 1♂, 1♀, same data as holotype; 1♀, Karratha,
11.iii.1986, CJN (located in DBCA collection); 10♂♂, 1♀, House Ck, ~60 km E of
Nanutarra roadhouse, 22°27.970'S 116°02.240'E, 13 Feb. 2009, K. Hill, D. Marshall;
2♂♂, AU.WA.KRE, 19.5 km W of Roebourne, 20°45.508 117°5.464'E 19 m, 16 Feb.
2009, K. Hill, D. Marshall (WAM).

Description of Holotype male. (Figs 1, 2, 5, 6). Head. Slightly wider than lateral
margins of pronotum but narrower than lateral angles of pronotal collar; dark
brown to black but sometimes brownish, with a pair of light brown spots between
lateral ocelli and eyes; postclypeus and anteclypeus yellowish brown; lorum
black; gena black; silvery pubescence ventrally. Rostrum brown becoming black
apically, reaching midway between mid and hind coxae. Antennae black,
antennomeres light brown; eyes brown; ocelli pink. Thorax. Pronotum mottled
brown yellow with a broad mid-dorsal fascia, pale to rusty brown, spreading
laterally both anteriorly to the pronotal margin near eyes and posteriorly against
pronotal collar; pronotal collar light to dark brown to black, becoming darker
towards lateral angles. Mesonotum mottled pale to dark brown, darker centrally
over submedian sigilla, musty yellow-brown along lateral margins above wing
bases, scutal depressions brown, dark brown immediately anterior to cruciform
elevation; cruciform elevation ochraceous to pale brown, lateral depressions
brown. Metanotum yellow brown; brown along ridges approaching wing bases;
meracanthus pale, marginally overlapping operculum. Thorax below medium to
light brown with fine silver pubescence. Wings. Hyaline; fore wings with visible
smoky orange-brown infusions over peripheral areas of apical cells and along
ambient vein to node; venation yellowish brown at wing base, becoming brown
distally, costa pale to medium ochraceous, with mottled brown; basal cell
translucent; basal membrane yellow brown. Hind wings with a weak infuscation
extending along most of vein 2A, sometimes with accompanying, narrow,
greyish plaga; venation brown. Legs. Light to medium brown, without markings.
Opercula (Fig. 6). Muddy grey-brown, spatulate, curved posteriorly, marginally
overlapping. Abdomen. Tergites dark brown over anterior two-thirds, paler
brown on posterior margins, pronounced on tergites 2–7. Sternites light brown,
suffused with darker brown, sternites III–VI with a narrow darker brown to black
posterior margin along midline, sometimes presenting as a narrow black,
posterior border on sternites V–VII, turning muddy brown over sternite VIII.
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Timbals (Fig. 5). Usually 9 long timbal ribs in most specimens, spaced evenly,
slightly converging dorsally; basal plate small.
Genitalia (Figs 15–18). Pygofer muddy grey; upper pygofer lobes in lateral view
elongated, black, narrowing slightly to a rounded apex, in ventral view angled
slightly inwards; basal lobes fused at basal half, outer basal lobe longer, thin,
rounded distally; secondary basal lobe shorter, directly medially (Figs 15, 16).
Uncal lobes upturned distally with lateral processes prominent and rounded in
lateral view. Claspers medium sized, in ventral view very widely separated,
narrowing anteriorly with the ventral edge turned upwards as a ridge to a pointed
apex. Conjunctival claws trifid at tips, sharply pointed, directed laterally.
Flabellum prominent on either side as a thin finger-like lobe. Palearis present.
Extended thecal shaft thick beyond conjunctival claws with back-facing single
spine at base on ventral surface; extensive vesica and prominent cornuti over
ventral surface (Fig. 17). Thecal apex lanceolate, turned dorsally almost 180°
serrated along distal half of dorsal surface (Fig. 18).
Examination of a range of male specimens indicates that there is little
morphological variation in this species.
Female (Figs 3, 4). Colour and markings similar to male. Abdominal segment 9
brown, tending pale ventrally; dorsal beak black. Ovipositor sheath black, broad
at tip, not extending beyond dorsal beak.
Measurements. Range and mean (in mm) for 10♂♂, 8♀♀; includes smallest and
largest of available specimens. Length of body: male 15.6–17.5 (16.6); female
17.3–20.3 (18.8). Length of fore wing: male 20.0–21.8 (21.0); female 21.0–24.0
(22.9). Fore wing width: male 6.2–7.3 (6.5); female 6.5–7.5 (7.2). Width of head:
male 4.8–5.6 (5.3); female 5.4–5.9 (5.6). Width of pronotum: male 5.5–6.3 (5.8);
female 6.0–6.6 (6.3). Width of abdomen: male 4.8–6.0 (5.5); female 5.3–6.0
(5.8). Ovipositor length: 4.8–5.8 (5.3).
Distinguishing features. Tryella fumipennis sp. n. is readily distinguished from
all other Tryella species by 3 main features: 1, the smoky infusions covering the
distal fore wing; 2, the trifid structure of the conjunctival claws which resemble
turtle feet in ventral view; 3, the V-shaped basal plate differs from all other
Tryella species. Since T. fumipennis sp. n. does not possess distinct fore wing
infuscations, this species differs from T. burnsi, T. crassa, T. graminea,
T. infuscata, T. occidens, T. stalkeri and T. willsi. The general orange-brown
colouration of T. fumipennis sp. n. contrasts with the dark brown to black body
colour of T. crassa, T. graminea, T. noctua and T. willsi, while the uniform dark
brown tergite markings on T. fumipennis sp. n. easily distinguishes it from those
Tryella species with separate black and orange dorsal abdominal markings
(T. adela, T. castanea, T. kauma and T. lachlani).
Etymology. This species is named ‘fumipennis’ after the smoky infusions on the
distal half of the fore wings.
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Distribution, habitat and behaviour. Known from a triangular region bounded by
the Newman, Nanutarra and Karratha regions in Western Australia where all
current specimens have been collected at light (Fig. 33). Specimens collected at
Cathedral Gorge (near Newman) and Nanutarra were collected 3 and 5 days
respectively after a Category 4 tropical cyclone that released 200 mm across the
Pilbara and Gascoyne Regions. Cyclone ‘Monty’ passed between Nanutarra and
Newman at the beginning of March 2004 and triggered the mass emergence of
many cicada species (Moulds 2008).
Song. The male calling song is currently unknown.

Tryella wuggubun sp. n.
urn:lsid:zoobank.org:act:978F4D75-61E8-405C-BFCB-9F12990A18CC

(Figs 7–14, 19–32)
Type material. WESTERN AUSTRALIA. Holotype ♂ (orange variant), Off Packsaddle
Rd, Kununurra, WA, 15°48'18"S 128°41'06"E, 1.ii.2020, S. Ong (EME938-001) (WAM).
Paratypes. 4♂♂ (orange) 1♀ (pale), same data as holotype, (EME938-002-006; 005
genitalia prep); 1♂ (pale), same location, 8.i.2020, S. Ong; 3♂♂ (orange), nr Great
Northern Hway, Kununurra, 16°01'41"S 128°25'05"E, 27.xii.2020, S. Ong
(EME938-007-9); 1♂ (orange), same location, 1.iii.2021, S. Ong (EME938-010); 5♂♂ (1
orange, 4 pale), Durack, 16°01'41"S 128°25'09"E, 30.i.2020, S. Ong (EME938-011-15);
1♂ (pale), same location, 8.ii.2021, S. Ong (EME938-016); 1♂ (pale), same location,
26.ii.2021, S. Ong (EME938-017); 1♂ (orange), same location, 8.i.2020, S. Ong
(EME938-018) (DE); 1♂ (orange), same data as holotype (EME938-019); 1♂ (pale),
KRSWyndham [Kimberley Research Station, now in Kununurra], 14.ii.[19]53, R. Lukins
(WAM # 88/1409); 1♂ (orange), KRS Wyndham, ii.1954 (WAM # 54-1836); 5♂♂ (1
orange, 4 pale), 1♀ (pale), Buntine Hwy, ~7 km W of NT, 18°02.666'S 128°56.022'E, 398
m, 5 ii 2006, 24 i 2010, K. Hill and D. Marshall (WAM); 1♂ (orange), same location as
holotype, 5.ii.2020, S. Ong (PH); 2♂♂, same data as holotype, LPOP938-0001 and
938-0002; 1♂, Durack, 15°58'40''S 128°26'24''E, 30.i.2020, S. Ong, LPOP938-0003; 1♀,
Durack, 16°01'41''S 128°25'09''E, 8.ii.2020, S. Ong, LPOP938-0004 (LWP); 9♂♂ (3
orange, 7 pale), (3 genitalia preps. TR5 - pale, TR7 - pale, TR10 - orange; 2 Simon Lab.
vouchers 06.AU.WA.WWB.01 - orange, 10.AU.WA.WWB.01 - pale), 2♀♀ (pale),
Buntine Hwy, ~7 km W of NT, 18°02.666'S 128°56.022'E, 398 m, 24.i.2010, 5.ii.2006, K.
Hill and D. Marshall; 1♂ (orange), (Simon Lab. voucher 10.AU.NT.EWA. 03), Buntine
Hwy, ~14 km E of WA, 17°58.554'S 129°08.432'E, 419 m, 24.i.2010, K. Hill, D.
Marshall; 3♂♂ (2 orange, 1 pale), (1 Simon Lab. voucher 06.AU.WA.HCE. 01 - orange),
1♀ (pale), Duncan Rd, 51 km E of Halls Creek, 18°27.229'S 127°55.904'E, 316 m,
5.ii.2006, Hill, Marshall, Moulds; 1 ♂ (orange) (genitalia prep. TR15),AU.WA.HCG, 105
km E of Halls Creek on Duncan Rd, 18°24.365'E 128°24.078'E, 24.i.2010, K. Hill, D.
Marshall; 2♂♂ (pale), (1 genitalia prep. TR11), 1♀ (pale), AU.WA.ECS, 2 km N of
Visitor's Centre on road to Echidna Chasm, (Bungle Bungle Rg) Purnululu NP, 311 m,
17°24.725'S 128°18.804'E, 27.xi. 2011, K. Hill, D. Marshall (MSM).

Description of Holotype male (orange variant) (Figs 7–10, 13, 14, 19–22, 23, 27–
32). This species exhibits two principal colour variants; specimens that are
orange and black (orange variant), and those that are straw-coloured and brown
(termed ‘pale variant’). Both are described below. The holotype, orange variant
(Figs 7, 8): Head. slightly wider than lateral margins of pronotal collar but
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Figs 7–14. T. wuggubun sp. n.: (7) male holotype, orange variant, dorsal habitus,
Packsaddle Rd, Kununurra, NT; (8) male holotype, orange variant, ventral habitus; (9) male,
pale variant, dorsal habitus; (10) male, pale variant; (11) female, pale variant, dorsal
habitus; (12) female, pale variant, ventral habitus; (13) male holotype, left timbal; (14) male
holotype, left operculum. Scale bars = 5 mm (Figs 7–12); = 0.2 mm (Figs 13, 14).
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Figs 15–18. T. fumipennis sp. n., male pygofer and internal genitalia: (15) viewed laterally
from the left; (16) viewed ventrally; (17) vesica and aedeagus; (18) theca. Abbreviations: bp,
basal plate; bpl, basal lobe of pygofer; cc, conjunctival claw; cl, clasper; fl, flabellum; lpu,
lateral process of uncus; pal, palearis; sbl, secondary basal lobe of pygofer; th, theca; ves,
vesica. Specimen from Nanuturra, WA.
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Figs 19–22. T. wuggubun sp. n., male pygofer and internal genitalia: (19) viewed laterally
from the left; (20) viewed ventrally; (21) vesica and aedeagus; (22) theca. Abbreviations as
in Figs 15–18; upl, upper lobe of pygofer. Specimen from Packsaddle Rd, Kununurra, WA.
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narrower than lateral angles of pronotal collar, black with a thin caramel fascia
adjacent to posterior margin, extending laterally to the level of eyes, anterior to
posterior ocelli; postclypeus caramel brown; anteclypeus black; lorum black;
gena black; silvery pubescence ventrally. Rostrum brown becoming black
apically, almost reaching hind coxae. Antennae black, antennomeres black,
pedicels brown; eyes brown with prominent peripheral pubescence, ocelli pink.
Thorax. Pronotum orange-brown, often with narrow longitudinal black fascia
over central third either side of midline; pronotal collar orange-brown, lateral
angles rounded. Mesonotum pale orange-brown, dark brown mottled
ornamentation over sigilla; scutal depressions and cruciform elevation and
lateral depressions orange-brown; metanotum orange-brown, becoming black
over anterior half approaching wing bases. On around 50% of specimens,
varying amounts of silvery pubescence along the lateral borders of the sigilla and
cruciform elevation give the appearance of a whitish stripe. Meracanthus pale,
marginally overlapping operculum. Thorax below with basisterna black, orange-
brown over remainder with fine silver pubescence. Wings. Hyaline; fore wings
with 8 apical cells, prominent black infusions over proximal margins of apical
cells 2–4, along r-m, covering all a-c1, becoming dull orange centrally; costal
vein broad, orange to node, becoming paler distally; venation orange to node,
becoming black distally, costa bright orange; basal cell translucent; basal
membrane bright orange. Hind wings with orange plaga over jejum and proximal
half of 2A; venation orange with 6 apical cells. Legs. Light to medium brown,
without markings. Opercula (Fig. 14). Dull orange to cream over anterior half,
translucent posteriorly, spatulate, curved posteriorly, not overlapping. Abdomen.
Tergite 1 black centrally and laterally, lighter over lateral third, orange around
timbal cavity, covered in many specimens by dense silvery pubescence; tergite 2
black, becoming brown laterally, an orange segment with base on posterior
margin extending an arc anteriorly over posterior third; tergite 3 dark orange
brown with central darkened area over anterior half; tergites 4–7 dark orange
brown. Sternite I dark brown to black, sternites III–VIII dark brown with black
stippling. Timbals (Fig. 13). Eight complete long timbal ribs, ninth rib
discontinuous over distal quarter, all spaced evenly, slightly converging dorsally;
basal plate very small.
Genitalia (Figs 19–22). Pygofer brown, dorsal beak pale; upper pygofer lobes
black, in lateral view broad, parallel-sided with a rounded apex, in ventral view
angled slightly inwards; basal lobes fused at base, in lateral view outer lobe
shows a long finger-like projection; secondary lobe smaller, directed inwards,
rounded at apex (Figs 19, 20). Uncal lobes gently upturned distally; in lateral
view, lateral processes of uncus small, triangulate and rounded. Claspers large,
in ventral view widely separated but in close proximity to the aedeagus, the
ventral border of each upturned and angled laterally to a triangular point.
Conjunctival claws simple, sharply pointed, directed laterally. Flabellum
produced on either side into a small rectangular lobe, angled anteriorly and a
triangular lobe directed laterally (Fig. 21). Palearis absent. Thecal shaft with
prominent cornuti over ventral surface of distal half; apex lanceolate (Fig. 22).
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Figs 23–26. T. wuggubun sp. n.: (23) live male, pale variant; (24) live female, orange
variant, held by spider. Photos by S. Ong. (25, 26). Habitats of new species: (25) Typical
habitat of T. fumipennis sp. n. at Cathedral Gorge, 18 kmW of Newman, WA; (26) grassland
habitat of T. wuggubun sp. n. near Kununurra, WA.

Female (orange variant) (Fig. 24). Colour and markings similar to male; black
coloration on lateral sigilla more pronounced. Abdominal segment 9 brown,
tending pale ventrally; dorsal beak black. Ovipositor sheath black, broad at tip,
clearly extending beyond dorsal beak.
Description of male (pale variant) (Figs 9, 10, 23). Head similar to orange
variant; ocelli pale yellow; anteclypeus black anteriorly, pale brown posteriorly,
prominent silver pubescence ventrally. Pronotum pale brown with darker brown
stippling over raised areas, a dark brown triangle on midline anterior to pronotal
collar; pronotal collar pale sandy-yellow. Thorax pale brown with black strip
along midline, darker brown stippling over sigilla, darker over lateral sigilla,
black along fissures; scutal depressions brown, cruciform elevation pale brown,
stippled, prominent silver pubescence along posterior margins of mesonotum.
Thorax below with basisterna black, pale brown over remainder with fine silver
pubescence. Wings with similar markings to orange variants, costal vein straw-
brown, venation straw-brown to node, becoming black distally, basal cell
translucent, basal membranes straw-brown. Hindwing plaga straw-coloured.
Abdomen similar to orange variant. Tergite 1 dark brown centrally and laterally,
lighter over lateral third, pale around timbal cavity; tergite 2 dark brown,
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becoming lighter laterally, a lighter brown segment with base on posterior
margin extending an arc anteriorly over posterior third, lighter brown markings
over lateral thirds; tergite 3 dark orange-brown with central darkened area over
anterior half; tergites 4–7 dark brown with pale posterior margins. Sternite I dark
brown to black, sternites III–VII brown with light brown posterior margin,
sternite VIII light brown.
Female (pale variant) (Figs 11, 12). Colour and markings similar to male; black
coloration on lateral sigilla more pronounced. Abdominal segment 9 brown,
tending pale ventrally; dorsal beak black. Ovipositor sheath black, broad at tip,
extending 0.5–1.0 mm beyond dorsal beak.
Variations. As discussed above, the orange-brown and the straw-coloured
variants of Tryella wuggubun sp. n. cohabit the current locations for the species.
As would be anticipated, several morphological features vary within both
variants, but the overall orange and pale distinctions remain. The most consistent
features across both variants are the black head and forewing infuscations. The
reductions of pubescence along the distal borders of the lateral sigilla likely
reflect time after emergence. Within the orange variants, the colour of the
pronotum, thorax and abdomen ranges from bright to burnt orange, the latter
approaching dark brown. The amount of blackish stippling on sternites III–IV is
also evident in the orange specimens of T. wuggubun sp. n. Within the pale
variants, the midline black markings on the pronotum range in prominence as

Figs 27, 28. Male calling song structure of T. wuggubun sp. n.: (27) illustrated in waveform
plots; (28) spectrogram of song frequency. Recorded at the Wuggubun community (15°48'S
128°41'E) by S. Ong.
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Figs 29–32. Male courting song structure of T. wuggubun sp. n.: (29–31) illustrated in
waveform plots. Each lower plot (30, 31) is expanded from the one above, to illustrate the
finer temporal structure: (32) Spectrogram of the song frequency. This specimen was video
recorded at the Wuggubun community (15°48'S 128°41'E) by S. Ong.
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does the black coloration of the lateral sigilla. The degree of black coloration of
tergites 1 and 2 also vary within both populations.
Measurements. Range and mean (in mm) for 10♂♂, 2♀♀; includes smallest and
largest of available specimens. Length of body: male 11.9–18.4 (16.4); female
16.1–16.8 (16.5). Length of fore wing: male 15.2–22.3 (19.5); female 20.0–20.2
(20.1). Fore wing width: male 6.0–8.6 (7.4); female 6.1–6.6 (6.4). Width of
head: male 3.8–5.4 (4.8); female 4.8–4.9 (4.9). Width of pronotum: male
4.1–5.8 (5.0); female 5.1–5.1 (5.1). Width of abdomen: male 4.9 –6.9 (6.1);
female 5.2–5.3 (5.3). Ovipositor length: 4.5–5.1 (4.8).
Distinguishing features. The distinct fore wing infuscations of T. wuggubun sp.
n. distinguishes it from those Tryella species with faint infuscations or clear
wings (T. adela, T. castanea, T. kauma, T. lachlani, T. ochra and T. rubra). The
orange-brown or sandy colouration of T. wuggubun sp. n. contrasts with the dark
brown to black body colour of T. crassa, T. graminea, T. noctua and T. willsi.
Overall, the morphology of T. wuggubun sp. n. most closely resembles that of
T. burnsi, T. graminea, T. infuscata, T. occidens and T. stalkeri. From
examination of the genitalia, the presence of the palearis in T. graminea,
T. infuscata, T. occidens and T. stalkeri and absence of the flabellum in
T. occidens and T. stalkeri clearly differentiates these four species from
T. wuggubun sp. n. The long, finger-like outer basal pygofer lobe and
rectangular and pointed shapes of the two flabella lobes in T. wuggubun sp. n.
enables its distinction from T. burnsi, which possesses two round flabellar lobes
and a short basal pygofer lobe. T. wuggubun sp. n. is also geographically
isolated from T. burnsi, T. graminea, T. infuscata, T. occidens and T. stalkeri, but
shares distributions with T. rubra and T. castanea.
Specimens have been collected from late December to early March and appear
to be relatively abundant immediately after rains.
Etymology. With their permission, this species is named after the First Nations
Wuggubun people, on whose land many of this species were located and where
its song was recorded. The songs of local cicadas have been termed “yidi-yidi”
by the indigenous community; this includes Tryella wuggubun sp. n.
Distribution, habitat and behaviour. T. wuggubun sp. n. has been found around
Kununurra and 250 km southwards through Purnululu National Park to an area
between Halls Creek and east to the Northern Territory (Fig. 33). Recent
specimens of T. wuggubun sp. n. have been taken from a small region located
40–50 km south-west to south-east of Kununurra in Western Australia, while
two much older specimens were collected at the former Kimberley Research
Station in the township. Adult specimens inhabit, mate and lay eggs in tall
grasses growing after the rains, flying from near ground level when disturbed.
T. rubra and T. castanea occur with T. wuggubun sp. n. in the east Kimberley
District, the males of which have their abdomens parallel sided (in dorsal view),
whereas in T. wuggubun sp. n. the abdomen is convex basally (wider than
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Fig. 33. Map of north-western Australia showing the known locations, including type
localities, for T. fumipennis sp. n. (circles) and T. wuggubun sp. n. (triangles).

pronotum) then distinctly tapering to apex. In both sexes the hindwing vein 2A
distally is infuscated in T. rubra and T. castanea, and not so in T. wuggubun
sp. n.
Calling and courting songs. Two variations of the male song have been
recorded—a calling song (Figs 27, 28) and a courting song (Figs 29–32). The
former is described from a single recording (n=1) in Durack, WA. The male
calling song is a monotonous rattle that is comprised of repeated series of chirps
that are coalesced macrosyllables (Fig. 27). Each chirp is consistently between
60 and 65 milliseconds (ms) duration and is sometimes punctuated by an
additional macrosyllable of 11–14 ms duration. Phrase length is unknown as it
exceeded the length of the recording (~27 seconds). The spectrogram of the
male calling song indicates a high amplitude frequency plateau between 6.0 and
12.0 KHz (Fig. 28).
The male courting song is described from a single recording (n=1) off
Packsaddle Rd, Kununurra, WA, that was made when a male and female were
adjacent to each other on grass. The male courting song is a repetitive rattle, but
in contrast to the calling song, comprises a long chirp that ranges between 1.5
and 1.7 seconds (s) duration followed by 1–3 shorter chirps that range between
465 and 650 ms duration (Figs 29, 30). A brief period of silence between 125
and 175 ms separates chirps within a phrase, and the length of a phrase ranges
from 2.8 to 5.1 s duration depending on the number of shorter chirps (Fig. 31).
Similar to the calling song, the spectrogram of the male courting song indicates
a high amplitude frequency plateau between 6.0 and 12.0 KHz (Fig. 32).
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Revised Key to the Tryella species
(Modified from Moulds (2003) with corrigenda from Moulds (2005b).)

1. Pronotum with a darkened midline clearly marked and in a
contrasting tone ....................................................................................... 2

Pronotum more or less of even tone or with midline pale ...................... 25
2. Fore wing with infuscations (pigmented patches) overlaying veins

at bases of apical cells ............................................................................. 3
Fore wing without infuscations overlaying veins at bases of apical
cells ....................................................................................................... 17

3. Ablack or very dark insect, the mesonotum and abdominal tergites
entirely black or sometimes black and partly deep reddish brown,
mostly on thorax .................................................................................... . 4

Mesonotum and abdominal tergites never both black or nearly so ........... 6
4. Fore wing with a bold infuscation that reaches to, or very nearly

to, top of 3rd ulnar cell (C. Australia and inland WA) ............................ 5
Fore wing with infuscation that does not approach near to top of
3rd ulnar cell (inland Qld) .................................................. willsi (Distant)

5. Postclypeus ferruginous (deep reddish brown) ................ occidens Moulds
Postclypeus black or nearly so .......................................... noctua (Distant)

6 Wings in folded position with apex of hind wing reaching, or very
nearly reaching, distal end of 2nd ulnar cell ........................................... 7

Wings folded with apex of hind wing not reaching distal end of
2nd ulnar cell .......................................................................................... 11

7. Hind wing anal lobe suffused golden amber on basal 1/2 to 2/3
(clearly visible when specimen is held 10 cm or so above a white
background) ............................................................................................ 8

Hind wing anal lobe without golden amber suffusion .............................. 9
8. Hind wing infuscation at distal end of vein 2A small or absent,

rarely extending part way along margin of anal lobe; male
pygofer in lateral view with basal lobe short, upper pygofer lobe
with a broad upturned pointed apex (NT and Qld) ....... graminea Moulds

Hind wing infuscation at distal end of vein 2A bold and usually
with an obvious extension part way along margin of anal lobe;
male pygofer in lateral view with basal lobe very long, slender
and finger-like, upper pygofer lobe tapering to a blunt point
(inland districts below the Gulf of Carpentaria both in Qld and
NT) ................................................................................. infuscata Moulds

9. Fore wing with a bold infuscation that reaches to, or very nearly
to, distal end of 3rd ulnar cell (Pilbara region of WA) ... stalkeri (Distant)

Fore wing with infuscation that does not approach anywhere near
distal end of 3rd ulnar cell .................................................................... 10
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10. Pronotum (except for darkened midline) clearly paler than
mesonotum; fore wing basal membrane nearly always clearly
orange (E. Kimberley, monsoonal NT and lower Gulf region of
Qld) .............................................................................. castanea (Distant)

Pronotum similar in colour to mesonotum; fore wing basal
membrane rarely approaching orange (atypical specimen; rarely
encountered) (NT and Qld) ................................................ crassa Moulds

11. Cruciform elevation black and much of abdomen dorsal side
similar in colour to that of pronotum (Cape York Peninsula,
Qld) ................................................................................. lachlani Moulds

Not with above combination of characters .............................................. 12
12. Mesonotum with a large pale area immediately anterior of

cruciform elevation, never darker than remainder ................................ 13
Mesonotum never with a pale area immediately anterior to
cruciform elevation, usually with this area black or unicolorous ......... 14

13. Fore wings without infuscations and cells clear (Qld and lower
Gulf Region of NT) ............................................................. ochra Moulds

Fore wings with infuscations at distal ends of ulnar cells 1 and 2
(environs of Kununurra in East Kimberley Region of WA)
.......................................................................................... wuggubun sp. n.

14. Fore wing infuscation covering, or almost covering, entire basal
vein of 4th apical cell (inland districts below the Gulf of
Carpentaria both in Qld and NT) ................................... infuscata Moulds

Fore wing infuscation never extending beyond base of 3rd apical
cell (3 very similar species but with distinctly different male
genitalia and different geographic distributions) .................................. 15

15. Male genitalia in lateral view with basal pygofer lobe very long,
slender and finger-like; female indistinguishable except by
locality (E. Kimberley, monsoonal NT and lower Gulf Region of
Qld) .............................................................................. castanea (Distant)

Male genitalia in lateral view with basal pygofer lobe short and not
like a very long thin finger (Qld) .......................................................... 16

16. Male genitalia in ventral view with flabellum a single broad
rounded lobe; female indistinguishable except by locality (lower
Gulf districts of Qld) .......................................................... kauma Moulds

Male genitalia in ventral view with flabellum almost divided into
a pair of lobes (tropical Qld south from Iron Range) ......... burnsi Moulds

17. Fore wing apical cell veins infuscated light brown, apical cells
smoky yellow (Pilbara Region of WA) .......................... fumipennis sp. n.

Without above combination of characters ............................................... 18
18. Length of fore wing rarely below 22 mm; fore wing basal cell

weakly but clearly pigmented; fore wing basal membrane orange ....... 19
Length of fore wing never reaching 22 mm; fore wing basal cell
hyaline; fore wing basal membrane usually pale yellowish,
crimson red, or sometimes orange ........................................................ 23
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19. Cruciform elevation black (upper Cape York Peninsula and PNG)
.......................................................................................... lachlani Moulds

Cruciform elevation brown, similar in tone to remainder of mesonotum 20
20. Pronotum dark reddish brown and barely paler than mesonotum

(atypical specimens, rarely encountered) (Kimberley region of
WA and monsoonal NT) .............................. rubra (Goding and Froggatt)

Pronotum ochraceous and clearly paler than mesonotum ....................... 21
21. Mesonotum with a large black blotch in front of cruciform

elevation and front of head between eyes and base of postclypeus
always brown (atypical specimens, rarely encountered) (tropical
Qld, south from Iron Range) .............................................. burnsi Moulds

Mesonotum usually without a black blotch in front of cruciform
elevation, if present then front of head black ........................................ 22

22. Hind wing anal lobe usually with distinct golden amber suffusion;
male genitalia in lateral view with upper pygofer lobe sharply
pointed; female indistinguishable except by locality (Qld and
lower Gulf region of NT) .................................................... ochra Moulds

Hind wing anal lobe without golden amber suffusion; male
genitalia in lateral view with upper pygofer lobe rounded at apex
(specimens with atypical wing markings, rarely encountered) (E.
Kimberley, monsoonal NT and lower Gulf region) ..... castanea (Distant)

23. Rostrum passing beyond bases of hind coxae but never reaching
their apices (lower Gulf region of Qld) .............................. kauma Moulds

Rostrum reaching or almost reaching only bases of hind coxae
(Northern Territory) .............................................................................. 24

24. Male genitalia in lateral view with upper pygofer lobe very broad
at base and tapering to a narrow, rounded point; basal lobe of
pygofer extended into a long finger-like projection; female
indistinguishable (a form known only from the Victoria River)
....................................................................................... castanea (Distant)

Male genitalia in lateral view with upper pygofer lobe broad and
showing almost no taper to a broad blunt apex; basal lobe of
pygofer with projection short and gradually tapering to apex
(monsoonal NT, but probably not extending W to Victoria R.)
.............................................................................................. adela Moulds

25. Pronotum with midline pale .................................................................... 26
Pronotum with midline dark or similar in tone to remainder ................. . 27

26. Wings absolutely glass clear (notwithstanding infuscations)
(Kimberley region of WA and monsoonal NT)
...................................................................... rubra (Goding and Froggatt)

Wings weakly tinted brown, clearly visible when held above a
white background (atypical specimens, rarely encountered) (NT
and Qld) ............................................................................. crassa Moulds
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27. Fore wing with a bold infuscation that reaches to, or very nearly
to, top of 3rd ulnar cell .......................................................................... 28

Fore wing either without infuscations or with infuscations that do
not approach top of 3rd ulnar cell ......................................................... 30

28. Pronotum with a black midline (C. Aust. and inland WA) noctua (Distant)
Pronotum with a brown midline .............................................................. 29

29. Hind wing plagal area along vein 3A with obvious black
pigmentation (northwestern WA) ................................... occidens Moulds

Hind wing plagal area along vein 3A with no black pigmentation
(black only along or at distal end of vein 2A) (Pilbara region of
Western Australia) .......................................................... stalkeri (Distant)

30. Pronotum much paler than mesonotum ................................................... 31
Pronotum similar in colour to mesonotum .............................................. 32

31. Hind wing anal lobe usually with distinct golden amber suffusion;
male genitalia in lateral view with upper pygofer lobe sharply
pointed; female indistinguishable except by locality (Qld and
lower Gulf region of NT) .................................................... ochra Moulds

Hind wing anal lobe without golden amber suffusion; male
genitalia in lateral view with upper pygofer lobe rounded at apex
(specimens with atypical wing markings, rarely encountered) (E.
Kimberley, monsoonal NT and lower Gulf region of Qld)
....................................................................................... castanea (Distant)

32. Fore wing infuscation sometimes totally absent, if present wings
in folded position with apex of hind wing clearly not reaching
infuscation on fore wing (Kimberley region of WA and
monsoonal NT) ........................................... rubra (Goding and Froggatt)

Fore wing infuscation always present; wings in folded position
with apex of hind wing reaching, and usually overlapping, the
infuscations on fore wing ...................................................................... 33

33. Fore wing venation dark brown or black (NT and Qld) ....... crassa Moulds
Fore wing venation light brown or yellowish (Pilbara region of
WA) ................................................................................ stalkeri (Distant)
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THE LIFE HISTORIES OF EUPLOEA LEUCOSTICTOS (GMELIN,
1790) (LEPIDOPTERA: NYMPHALIDAE) AND JAMIDES AMARAUGE
H.H. DRUCE, 1891 (LEPIDOPTERA: LYCAENIDAE) FROM DAUAN

ISLAND, TORRES STRAIT

PETER R. WILSON1 and IAN R. JOHNSON2
12 Billabong Drive, Bundaberg, Qld, 4670 (Email: wilbush@iinet.net.au)

2260 Grassdale Road, Gumdale, Qld, 4154 (Email: ace54johnson@gmail.com)
Abstract
The life histories of Euploea leucostictos (Gmelin) and Jamides amarauge H.H. Druce are described
for the first time from Dauan Island, Queensland,Australia. The host plant for E. leucostictos is Ficus
obliqua G.Forst. (Moraceae), and the host plants for J. amarauge are Pueraria lobata (Willd.) Ohwi
(Fabaceae) and Macroptilium atropurpureum (DC.) Urb. (Fabaceae).

Keywords: Orange-flash Crow, small-leaved fig host plant, Shining Cerulean,
Kudzu and Siratro host plants.
Introduction
Euploea leucostictos (Gmelin, 1790) (Orange-flash crow) occurs from the
Maluku group of islands in Indonesia through mainland New Guinea, the Torres
Strait Islands and north-eastern Australia to the Bismarck Archipelago, Solomon
Islands, Santa Cruz Islands, Vanuatu, New Caledonia and Fĳi (Braby 2000). The
egg, mature larva and pupa from Papua New Guinea were briefly described and
illustrated by Parsons (1998). Its life history has not been previously recorded for
Australia.
While on Dauan Island, Torres Strait, Queensland in December 2020, a first and
final instar larva of a Euploea species were collected from young leaves of a
small leaved strangler fig growing over granite boulders in monsoonal vine
scrub. Subsequent trips in April and December 2021 resulted in finding eggs and
larvae at various stages. The larvae were confirmed to be E. leucostictos by
rearing to adult.
Jamides amarauge H.H. Druce, 1891 (Shining Cerulean) occurs from mainland
New Guinea, Torres Strait Islands, the Bismarck Archipelago and the Solomon
Islands (Braby 2000). The life history has not been previously recorded.
During a visit to Dauan Island from 28 April to 3 May 2021, female butterflies
were observed ovipositing on the flowers of two species of common scrambling
vines. Together with another visit in December 2021, the collection of all
immature stages enabled the description of the life history below.
Life histories

Family NYMPHALIDAE
Euploea leucostictos (Gmelin, 1790)

Host plant (Fig. 1). Ficus obliqua G.Forst. (Moraceae) (Small-leaved fig).
Egg (Fig. 2). Height 1.4 mm, width 0.8 mm. Cream-white; elongate with
rounded apex, vertical rows of shallow dimples separated by faint vertical ribs
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that do not extend onto the domed apex, apex covered by dimples. Duration 4
days.

Larval instar 1 (Fig. 3). Length 4 mm when first hatched growing to 6 mm.
Cylindrical; body greyish-white upon hatching becoming dominantly green after
eating the host plant, and orange-green at the posterior end; a pair of very short
brown fleshy filaments on mesothorax, metathorax, and abdominal segments 2
and 8; a pair of faint brown dorsolateral spots behind the head; head black; legs
and prolegs black. Duration 2 days.

Larval instar 2 (Fig. 4). Length 9 mm. Cylindrical; body black; each segment
from mesothorax to the abdominal segment 10 with a white transverse band
extended to the ventrum just above the legs and prolegs, each abdominal black
band with a pair of obscure white dorsolateral spots; prominent black short fleshy
filaments on mesothorax, metathorax, and abdominal segments 2 and 8; a pair of
black dorsolateral spots on the white band behind the head; head black; spiracles
black; legs and prolegs black.

Larval instar 3 (Fig. 5). Length 16 mm.As for the larval instar 2 except no white
spots on the abdominal black bands, and filaments longer.

Larval instar 4 (Fig. 6). Length 28 mm. As for the larval instar 3 except pale
cream-white transverse bands and filaments longer.

Larval instar 5 (Fig. 7). Length 52 mm. Cylindrical; body black with a pale
yellowish-white transverse band on each segment extended to the ventrum just
above the legs and prolegs, prominent long fleshy red filaments with black tips
on mesothorax, metathorax, and abdominal segments 2 and 8; a pair of black
dorsolateral spots on the yellowish-white band behind the head; head black;
spiracles black; legs and prolegs black.

Pupa (Figs 8, 9). Length 21 mm. Pupa initially greenish-yellow with a pair of
prominent black dorsolateral spots on the head, 2 pair of dorsolateral spots on the
thorax, a pair of dorsolateral spots on abdominal segments 2 and 8; pupa then
becoming gold with faint brownish-gold dorsolateral markings after one day.
Duration 9 days.

Biology

In December 2020, a first instar larva was observed approximately two metres
from ground level on the upper surface of a young leaf of a shoot growing from
a large lateral branch of F. obliqua (Fig. 1). The small tree (approximately 7 m)
was growing over granite boulders in monsoonal vine scrub. The leaf had no
readily observable feeding marks and the absence of an egg shell on the leaf or
stem or adjacent leaves indicating that the larva had consumed the egg casing. A
female sleeved on young fig leaves in December 2021 laid several eggs on the
very young leaves only and larvae consumed all the egg casings immediately
after hatching.
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Figs 1–9. Larval host plant and immature stages of Euploea leucostictos from Dauan
Island, Torres Strait: (1) host plant Ficus obliqua; (2) egg; (3) first instar larva (4 mm); (4)
second instar larva (9 mm); (5) third instar larva (15 mm); (6) forth instar larva (28 mm); (7)
final instar larva (48 mm); (8) pupa (21 mm) dorsal view; (9) pupa lateral view.
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The larvae of the first four instars consumed the young leaves only, generally
starting from the apex, often eating for extended periods. The final instar also fed
on the petioles of the young leaves and the terminal shoot. All larvae developed
quite rapidly. The final instar larva from the same tree as the first instar larva
mentioned above fed for 3 days before silking a pad on the underside of a leaf in
a container and resting as a pre-pupal larva for one day before pupating.A female
E. leucostictos emerged on the island nine days after pupation.

The collection of larvae at various stages made observations on the duration of
each larval instar difficult. In captivity, the observed duration of each instar
before moulting was two to three days.

Adults have been collected intermittently on Dauan Island, but at the time of our
visit in 2020, only one male and two female butterflies were captured, both
within 20 m of the tree which held the larvae described here. No other larvae
were observed on other host trees on the island in 2020.

The white form final instar larva and pupa of E. leucostictos from Papua New
Guinea illustrated in Parsons (1998) are identical to those from Dauan Island.

Family LYCAENIDAE
Jamides amarauge H.H. Druce, 1891

Host plant (Fig. 10). Pueraria lobata (Willd.) Ohwi (Fabaceae) (Kudzu) and
Macroptilium atropurpureum (DC.) Urb. (Fabaceae) (Siratro).

Egg (Figs 11–13). Diameter approx. 0.3 mm. Eggs pale blueish-green, mandarin-
shaped (broader than high), covered with a fine reticulated pattern with
intersecting ridges that are difficult to see through the ‘bubbled’ gelatinous mass
deposited over the eggs. Duration three days.

Larval instar 1 (Fig. 14). Length 1.5 mm. Cylindrical, slightly ridged dorsally;
body brownish-green; long dorsal and lateral setae; head black.

Larval instar 2. Length 2.5 mm. Body slightly flattened; body pinkish-brown;
numerous very short fine setae with a black base resulting in a heavily
“speckled” appearance, many medium length setae (longer than the very short
setae but much shorter than the long setae of the first instar); head dark brown;
spiracles brown.

Larval instar 3 (Fig. 15). Length 4 mm. As for larval instar 2 except numerous
very short fine setae with a black base; prothoracic shield as a narrow band with
a wider point centrally, dark brown; head pale brown; spiracles brown; dorsal
nectary organ inconspicuous.

Larval instar 4 (Fig. 16). Length 7 mm. As for larval instar 3 except slightly
darker obscure dorso-lateral oblique bands on each segment.

Larval instar 5 (Figs 17–19). Length 11 mm. Body slightly flattened; body
colour varies from green with pinkish tinge anteriorly (Figs 16, 17) to brown
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with indistinct darker dorso-lateral markings and pinkish-brown ventrally (Fig.
18), body with numerous very short setae; prothoracic shield and dorsal nectary
organ not visible.

Pupa (Figs 20, 21). Length 10 mm. Body pale brown with numerous dark brown
spots over the head, thorax, abdomen and wing casings; a row of prominent
irregular dorsal black spots on each abdominal segment; two irregular dorso-
lateral black spots on the mesothorax and first abdominal segment, and a larger
irregular dorsal black spot on the prothorax.

Biology
Females were observed ovipositing on flowers of P. lobata (Fig. 10), a
scrambling vine with flowers distinguished by blue petals and a distinctive
yellow centre; and M. atropurpureum, a common introduced scrambling weed
vine on the island. Eggs were laid on the flower buds and sepals, commonly
between the buds, in groups of 1–3 covered with a ‘bubbled’ gelatinous mass
(Figs 11–13). Eggs hatched in three days and larvae consumed part of the egg

Figs 10–13. Larval host plant and egg stage of Jamides amarauge from Dauan Island,
Torres Strait: (10) host plant Pueraria lobata; (11) numerous gelatinous masses containing
eggs on Pueraria lobata; (12) bubbled gelatinous mass containing one eggs on P. lobata
flower bud; (13) bubbled gelatinous mass containing three eggs on Macroptilium
atropurpureum flower bud;
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before burrowing through the gelatinous mass and into the flower buds. The
gelatinous mass was transparent when first laid turning translucent when dry.

The bubbled gelatinous mass covering the eggs is similar to that of J. bochus
Stoll, 1782 (Wilson and Johnson 2017). Jamides bochus also uses M.
atropurpureum as a host plant on Christmas Island (Wilson and Johnson 2021).

Active consumption of the gelatinous mass was not observed, and immature
larvae were rarely seen, spending most of their time within the flowers. Mature

Figs 14–21. Larval stages and pupa of Jamides amarauge from Dauan Island, Torres Strait:
(14) first instar larva (1.5 mm); (15) third instar larva (4 mm); (16) fourth instar larva (7 mm);
(17) final instar larva (10 mm) dorsal view; (18–19) final instar larva (10 mm) lateral view;
(20) pupa (10 mm) dorsal view; (21) pupa lateral view.
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larvae were observed head down in the sepals, consuming the ova and very
immature pods and were, occasionally, semi-exposed when consuming the
petals.

Pupae were not found on the plant. In captivity, final instar larvae left the plant
to pupate.

Szent-Ivany and Carver (1967) reared J. amarauge from larvae feeding on the
flowers of P. lobata in the Port Moresby area of Papua New Guinea, but they
provided no descriptions of the immature stages.

Male butterflies remained relatively high in the canopy, patrolling the edge of the
forest. Females were uncommon and observed mainly around the food plants.
Many eggs and larvae were found on flower buds and mature flowers. Partially
consumed flowers containing a larva were often detached from the flower stem
but remained semi-attached by silk. Several small black ants were usually
present on the flower spikes when the eggs were laid but larvae were not actively
attended by ants.

Larvae were reared in containers to enable easy access for observations.
However, the flowers of P. lobata deteriorated rapidly once removed from the
plant, with obvious “rotting” of the flowers by the second day. The disintegration
of the flowers in association with very high humidity on the island resulted in
high mortality rates of all larval stages and pupae. This was partially overcome
by rearing larvae with a few flower buds ofM. atropurpureum in large containers
and changing the host flowers daily.
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Abstract
Two new cicada species, Mugadina cloncurryi sp. n. and M. hamiltoni sp. n., are described in the
genus Mugadina Moulds, known previously by only three described species. Both occur in central
western Queensland, each in separate and distinctive vegetational environments:M. hamiltoni in the
western Queensland flood plains of the Hamilton Rivers systems, and M. cloncurryi in the drier
grasslands of central western Queensland. The calling songs are described for both. Despite some
superficial similarities, they are clearly distinct species, both emitting distinctive and relatively high
frequency ticking songs.

Key words: Cicadas, Australia, arid and fluviatile environments, systematic
taxonomy, acoustic signalling, song specificity, song stability, bioacoustics.
Introduction
The genus Mugadina Moulds, 2012 was established to accommodate species
previously included in Urabunana Distant, 1905 and Pauropsalta Goding and
Froggatt, 1904. Notes on the detailed morphological features utilised are given
in Ewart and Moulds 2021.
Materials and methods
Abbreviations. Institutions and collections. ANIC, Australian National Insect
Collection, Canberra; QM, Queensland Museum, Brisbane; AE, Collection of
A. Ewart, Caloundra (now in Queensland Museum, Brisbane); AM, Australian
Museum, Sydney; MSM, Collection of M.S. Moulds, Kuranda, Queensland.
Other abbreviations: A.E., A. Ewart collector; CQ, central Queensland; Des,
desert; Stn, Station/Homestead; ms, millisecond; NP, National Park; NWQ,
north-west Queensland; SQ, south Queensland; WQ, western Queensland; Rd,
road; Jct, road junction; Rec, recorded (= aural/electronic song recording); s,
second.
Morphology. The higher classification adopted in this paper follows Moulds
(2012). Anatomical terminology follows Moulds (2005, 2012) for body, wings,
and genitalia, and Bennet-Clark (1997) for timbals. The long timbal ribs are
referred to sequentially as ribs numbered 1 to 5, with rib 1 being the most
posterior (adjacent to timbal plate). Figures 2–7 and 11–16 illustrate the main
morphological features of the abdomen (lateral views), timbals, opercula, wings
and genitalia of male M. cloncurryi sp. n. and M. hamiltoni sp. n.
Song recordings and analysis. Acoustic recordings (Figs 18–29) were made of
specimens transferred to an open net in the field where they were recorded, in
situ, using a microphone with appropriate sheltering from wind. Equipment used
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were Sennheiser recorder model K6/ME66) in conjunction with a Marantz
PMD660 Solid State recorder in PCM mode, at sampling rate of 48 kHz.
Recordings were processed with Avisoft SAS LabPro software by Avisoft
Bioacoustics, Germany. Filtering employed the time domain FIR procedure.
Frequency analyses employed a 512-point Fast Fourier Transform with
Hamming window and 93.75% temporal resolution overlap, on 10 s segments of
songs.
Regional Cloncurry and Hamilton Channels vegetational environments,
western Queensland (Fig. 1)
Cloncurry regional environment. This includes areas to the south and north of
Cloncurry, within the Mitchell grass downs bioregion, forming a broad band
across the largely semi-arid western area of Queensland. The region consists of
rolling plains, dominated by Mitchell grasses (Astrebla spp.) and locally with
gidgee (Acacia cambagei) woodland. The region is notable for deep soils, grey
to brown clays and local stony surfaces. These are interspersed with drainage
lines supporting open grassland and herbland, with localised eucalypt
woodlands. It contrasts markedly with the surrounding bioregions of the Channel
Country, described below. It spans the broad watershed separating the southwest
and northeast flowing river systems in central-western Queensland, which
originate in the Mitchell grass bioregion. The rivers include the Georgina,
Barcoo, Diamantina, Hamilton, Thompson and Burke (Sattler and Williams,
1999).
The Hamilton Channels vegetation and environment. Two locations (Fig. 1)
within this environment are specified, one from 81 km northeast of Boulia, along
the Hamilton River, and the second from between 1 to 2 km southwest of Winton
Township, along the Western River systems. These river systems comprise
braided rivers, flanked by alluvial plains and swamps, all located within the
Channel country bioregion, which is itself broadly flanked to the west by the
Simpson Desert and the associated arid to semi-arid environments. The riverine
environment is developed within seasonally flooded alluvial plains,
characterised by anastomosing channels, swamps, watercourses, and ephemeral
lakes. It is a highly variable and complex environment. Vegetation species
include saturated sedges and reeds, various grasses and forbs, including those
belonging to Cyperaceae (especially abundant), Atriplex, Astrebla, Triodia,
Dichanthium, and Sclerolaena. Localized Triodia shrublands are also present.
The cicadas are common in or near the bases of these waterlogged grasses and
sedges.
Systematics

Family Cicadidae Latreille,1802
Subfamily Cicadettinae Buckton,1890

Tribe Cicadettini Buckton, 1890
GenusMugadinaMoulds, 2012

One of the defining features of the genus given by Moulds (2012) was a
markedly swollen abdomen in males. Neither of the two new species described
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below have this characteristic but agree in other respects with Mugadina. The
definition of the genus will need to be changed slightly to accommodate this.

Mugadina cloncurryi sp. n.
urn:lsid:zoobank.org:act:CFCE2EC9-6529-4B09-BEFC-429329F0596F

(Figs 1–10, 18–24)
Types. QUEENSLAND. Holotype ♂: 14 km NW of Tambo, W. Qld. Grassland, A.
Ewart, 27 Nov 1999, 24°48.79'S 146°09.91'E., (QM Reg. No. T258502). Paratypes: 3♂,
41 km SWBlackall, WQ, grass, 11 Dec. 2000, A.E. & I. Rattray, 24°41.74'S 149°17.66'E;
1♂1♀, eastern boundary, Gilbert Caravan Pk, E Cloncurry, NWQ, grass, A.E., 18.i.2008,
20°42.51' S 140°31.80’E; 1♂1♀, eastern boundary Gilbert Caravan Pk, E Cloncurry
NWQ, grass, A.E., 18.i.2008, 20°42.51' S 140°31.80'E; 1♀, 26 km E Cloncurry, NWQ,
grass, A.E., 26 Jan 2002, 20°43.67'S 140°44.93'E; 1♂, 2.3 km E Longreach airport, along
Hwy, CQ, grassland, A.E., 10.i.2008, 23°26.46'S 144°17.61'E; 1♀, Jundah-Tocal Rd. Jct,
~2 km S Longreach, CQ, grassland,A.E.,10.i.2008, 23°23.04'S 144°14.50'E; 1♂, 17.5 km
NW Winton, WQ, grassland, A.E., 22 Jan 2000, 22°07.87'S 142°50.18'E; 1♂, Waterloo
Ewe PD, Noonbah Stn, SWQ, in Bull Mitchell grass, 2.ii.2000, A.E., 24°12.19.4'S,
149°18.28.5'E; 1♂, 41.9 km N. Wyandra, Charleville-Cunnamulla Rd, SQ, grassland,
A.E., 15 Jan 2010, 26°52.49'S 146°03.86'E; 1♂, 10 km E. Cloncurry, NWQ., grass, A.E.,
19.i.2003, 20°43.43'S 140°36.64'E; 1♂, 15 km. Gilliat R. crossing, Cloncurry Hwy,
NWQ, 3 Feb 1999, A.E., 21°27.98'S 141°40.03'E; 1♂, 43 km W Richmond, nr
Maxwelton, 5 Feb 1999, A.E., grass, 20°43.35'S 142°40.69'E; 6♂♂, 16.5 km W.
Barcaldine, WQ, grassland, 12 Dec 2000, A.E., I. Rattray, 23°32.48'S 145°07.32'E; 2♀,
3.2 km W. Barcaldine, WQ, grassland, 12 Dec 2000, A.E., I. Rattray, 23°33.01'S
145°15.09'E; 2♀, 31 km S. Barcaldine, WQ grassland, 11 Dec 2000, A.E., I. Rattray,
23°49.76'S 145°18.79'E; 2♀, NE corner, Blackall, 11 Dec 2000, A.E., I. Rattray.
24°25.03'S 145°27.33'E; 30♂, 41 km S.W. Blackall, WQ, grass, 11 Dec 2000, A.E., I.
Rattray, 24°41.74'S 145°17.66'E; 4♂, 14 km. N.W. of Tambo, WQ, grassland, A.E., 27
Nov 1999, 24°48.79'S 146°09.91'E; 11♂1♀, 37 km NWWinton, WQ, grassland, A.E., 22
Jan 2000, 22°07.87'S 142°50.18'E; 2♂, 38.6 km E. Cloncurry, NWQ, grassland, A.E. 26
Jan 2000, 20°39.96'S 140°52.02'E; 2♂, ~6.5 km E. Longreach, CQ, grass, A.E., 16 Jan
2002, 23°26.47'S 144°18.90'E; 1♂, 38.6 km NW Blackall, SWQ, grass, A.E., 15 Jan
2002, 24°16.02'S 145°20.22'E; 2♂2♀, 36 km E. Cloncurry, NWQ, grass, A.E., 26 Jan
2002, 20°43.67'S 140°44.98'E; 4♂, 37.4 km E. Cloncurry, NWQ, A.E., grass, 26 Jan
2002, 20°40.11'S 140°50.17'E; 1♂1♀, 26 km E. Cloncurry, NWQ, grass, A.E., 26 Jan
2002, 20°43.67'S 140°44.93'E; 4♂2♀, 54 km NNE, Burke & Wills Roadhouse,
Normanton Rd., NWQ, A.E., 27 Jan 2002, 18°45.14'S 140°30.32'E; 1♂, 114 km NW
Longreach, on highway grassland verges, CQ, A.E., 12.i.2008, 22°39.68'S 143°32.42'E;
4♂, Jundah-Tocal Rd. jct, ~2 km S. Longreach, CQ, A.E. 10.i.2008, 23°28.04'S
144°14.50'E (AE). 1♂, 1 km SW Blackall, WQ, grass, 11 Dec 2000, A.E., I. Rattray,
24°41.74'S 149°17.66'E (ANIC). 1♂, same data (QM). 1♂, same data (MSM).

Measurements (mm). n = 10 males, 10 females (includes largest and smallest of
available specimens). Length of body: males 11.6 (11.2–12.5), females 11.7
(9.7–13.9); forewing length: males 12.7 (11.5–13.7), females 12.6 (10.7–13.9);
width of head (across outer margins of eyes): males 2.9 (2.7–3.1), females 3.0
(2.7–3.3); abdomen width: males 4.1 (3.7–4.3), females 1.9 (1.7–2.0); pronotum
width: males 2.9 (2.6–3.0), females 2.8 (2.5–3.0); forewing length to width ratio:
males 2.43 (2.31–2.60), females 2.53 (2.33–2.81.)
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Description of Adult Male (non-teneral specimens)
Head and Pronotum (Figs 8,9). Frons pale greenish-brown to pale brown, this
colour extending to vertex. Ocelli pink. Compound eyes and antennae dark
brown to brown. Small dark brown patches adjacent to base of antennae.
Pronotum pale green to pale brown with thin black to deep brown patches
present along the paramedian and lateral fissures, and dorsally adjacent to the
anterior margin of the pronotal collar. Pronotal collar pale brown to greenish
brown. Teneral specimens have rufous head and thorax, with compound eyes
deep brown to black. Females exhibit similar colouration.
Thorax. Mesonotum pale brown to greenish brown, the sub-median sigilla only
weakly visible in outline, defined by broken patches of pale to dark brown
colouration. The lateral sigilla are not clearly visible, the main area of the
mesonotum being pale brown, with diffuse localised patches of greenish brown;
cruciform elevation pale brown, the lateral and partially enclosed areas between
the lateral arms are slightly darker brown, very short and sparse pale coloured
pubescence covers much of the mesonotum.
Abdomen (Figs 2, 8–10) exhibits relatively sharply defined, dorsal patches of
black fasciae, these becoming progressively smaller and weaker posteriorly on
each tergite; the ventral portion of each tergite also exhibits smaller, isolated
black to darker brown, roughly rounded patches which progressively reduce in
size and colour towards the posterior tergites; the dominant tergite colouration is
pale yellow to yellow-brown. The sternites range between a uniform very pale
yellow-brown for the anterior sternites, grading to pale brown for the posterior
sternites, including sternite VIII; a prominent, somewhat rounded black to deep
brown mark also is present on centre of sternite III.
Wings (Fig. 3). Hyaline, without infuscation; veins dominantly weakly brown to
greenish brown; weakly brown on pterostigma and slightly darker; brown at
junction of R+Sc veins adjacent to node. Forewings with seven to eight apical
cells. Hind wings usually with 4 apical cells, less often with 5. Forewing veins
M and CuAmeeting the basal cell completely fused as one; fore wing apical cells
similar in length to ulnar cells, some slightly longer, some slightly shorter in
length.
Legs. Uniformly pale brown, tarsi very slightly darker brown; no darker fasciae
visible.
Timbal (Fig. 4). Mostly pale yellow-brown; anterior region slightly bulbous;
three long ribs (1 to 3) fused dorsally to basal spur, extending for full length of
timbal; rib 4 also fused to basal spur, but only extending to mid length of
operculum; two very short anterior rib relics are present, possibly relics of an
original rib 5. Three thin intercalary ribs adjacent to ribs 1 to 3. These timbal
structures are similar to those seen in M. marshalli and M. superba.
Opercula (Fig. 5). Each comprises a pair of clearly defined, rounded, attached,
medium brown (non-teneral specimens), prominently domed segments, each of
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Figs 2–7. Mugadina cloncurryi sp. n., male: (2) lateral view of abdomen, specimen from
Richmond, north-west Queensland; (3) fore and hind wing; (4) timbal; (5) operculum; (6)
lateral view of pygofer; (7) ventral view of pygofer. Length of pygofer 1.7 mm.
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Figs 8–10. Mugadina cloncurryi sp. n.: (8) dorsal view of pinned holotype; (9) uniformly
brown specimen, probably teneral; (10) lateral view of holotype, showing wing structures.
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similar size, appearing fused, with the outer margins comprising a narrow
declivous flange.

Pygofer. Pygofer tends to be shades of brown. A dissected aedeagus is shown in
lateral view, with apex at left (Fig. 6), and in ventral view (Fig. 7). The views
show the relatively extended and pointed dorsal beak, the moderately developed
upper lobes of pygofer, and the moderately developed basal lobes; the claspers
are well developed, in ventral view their sharp apices clearly pointing outwards;
in ventral view, the pygofer tends to be approximately equant in shape; the upper
pygofer lobes are terminally rounded, and represent the broadest point of the
pygofer, set well back from dorsal beak, and are outward pointing. The overall
shapes of the aedeagus, with basal plate in lateral view, shows it to be undulated;
in dorsal view short and broad, apically broadened with ‘ears’
(pseudoparameres), broader than long; basal portion of basal plate is directed
forwards away from shaft; ventral rib fused with basal plate.

Females. Body colour is variable, ranging between yellow with a weak brownish
tinge, to pale yellow with a greenish yellow tinge; compound eyes dark brown.
Legs pale yellow. Dorsally, on the tergites occur brown, pale brownish-orange,
grey, pale brownish-orange, or yellow, somewhat irregularly rounded fasciae,
these extending from tergites 1 to 5. Ovipositor extends approximately 0.2 to 1.1
mm beyond termination of tergite 9. In some specimens, the ocelli are enclosed
by very thin darkish brown rims. Antennae dark brown; legs pale yellow-green
to yellow-brown.

Teneral variants. The colours of both males and females vary between uniformly
pale to deeper green, to a uniform pale to medium yellow or rustic-brown (Figs
8–10). Examples of these were located most commonly within the Cloncurry
location, where they were present in significant numbers, thought to be recently
emerged. If correct, these are likely to be teneral specimens.

Discussion
The overall characteristics exhibited by the pygofer are consistent with the
essential characteristics ofMugadina as defined in Moulds (2012). They are also
consistent with the shapes and structures seen in the pygofers of M. marshalli
and M. superba (Ewart and Moulds, 2021), further supporting its placement in
Mugadina. The general form of the pygofer as seen in profile, however, is
slightly variable in the various Mugadina species here described. Some tend to
be rounded, some to be slightly more elongated, best seen in vertical view.
Examples are also evident in Fig. 3 shown in Ewart and Moulds (2021). No
explanation is offered for these variations of pygofer profiles, simply noting that
they are evident in the examination of multiple specimens.

A notable aspect is that the male abdomen ofM. cloncurryi sp. n. is not markedly
swollen, this contrasting with the abdomen shapes of Mugadina superba (Ewart
and Moulds, 2012) and M. marshalli (Distant, 1911).
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Mugadina hamiltoni sp. n.
urn:lsid:zoobank.org:act:8BE2E5FF-5AA9-471C-8EA9-11A46D842E01

(Figs 1, 11–17, 25–29)
Types. QUEENSLAND. Holotype ♂: Western River crossing, 1 to 2 km south Winton,
central western Queensland, flood plain, grass-sedge, A.E., 13.ii.2008, 22°23.97'S
143°02.39'E (QM Reg. No. T258503). Paratypes: 9♂, Western River crossing, 1 to 2 km
south of Winton, central western Queensland, flood plain, grass sedge, A.E., 13.ii.2008,
22°23.97'S 143°02.90'E; 11♂, Western R. crossing, 1 km S Winton, flood plains, grass-
sedge,A.E., 22°23.74'S 143°02.42'E; 1♂, Western R. crossing, 1 to 2 km south ofWinton,
A.E., 14.ii.2008, 22°23.74'S 143°02.42'E; 1♂, 81 km E Boulia, WQ, Hamilton Channels,
grass, A.E., 18.i.2002, 22°46.39S, 140°74'S 143°38.11'E (AE).
Measurements (mm). n = 11 males only (includes largest and smallest of
available specimens). Length of body 10.2 (9.8–11.0); forewing length 11.3
(10.4–12.7); width of head (across outer margins of eyes) 2.6 (2.1–2.7), abdomen
width: males 3.6 (3.2–3.8); pronotum width: 2.4 (2.0–2.6); forewing width
length ratio: 2.5 (2.4–2.8).
Description of Adult Male
Head (Fig. 17). Yellow with a pair of narrow dark brown fasciae enclosing the
ocelli and between the base of the supra-antennal plates. Antennae pale greenish-
brown, to pale brown, these colours extending to vertex. Ocelli pink. Compound
eyes and antennae dark brown to brown. Small dark brown patches adjacent to
base of antennae.
Pronotum (Fig. 17). Prominent central fascia yellow, with lateral margins of deep
brown to black colour along transverse, spreading out along the lateral margins
of the pronotal collar, this a paler green to pale brown, with thin black to deep
brown patches which in part broadly follow the paramedian and lateral fissures,
being located proximal to the anterior margin of the pronotal collar; pronotal
collar pale brown to greenish-brown.
Mesonotum (Fig. 17). Pale brown to greenish brown, the submedian sigilla only
weakly visible in outline, being defined by broken patches of pale to dark brown
colouration. Small irregular and broken dark brown to black patches are also
present sub-dorsally along the pronotum, adjacent to the anterior margin. The
lateral sigilla not clearly visible, the main area of the mesonotum being pale
brown, with diffuse localised patches of greenish brown. The cruciform elevation
is pale brown, the lateral and partially enclosed areas between the lateral arms
being slightly darker brown; sparse pale coloured pubescence covers much of the
mesonotum.
Abdomen (Figs 11, 17) exhibits prominent, relatively sharply defined, black
dorsal infuscations, these becoming progressively smaller and weaker
posteriorly on each tergite; the ventral segments of each tergite also exhibit
smaller, isolated black to darker brown, roughly rounded fasciae which
progressively reduce in size and colour towards the posterior tergites; the
dominant tergite colourations are pale yellow to yellow-brown; the darker dorsal
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Figs 11–16. Mugadina hamiltoni sp. n., male: (11) lateral view of abdomen; (12) fore and
hind wing; (13) timbal; (14) operculum; (15) lateral view of pygofer; (16) ventral view of
pygofer. Length of pygofer 1.5 mm.
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Fig. 17. Holotype male of Mugadina hamiltoni sp. n., dorsal view.

and lateral fasciae becoming progressively smaller and paler in colour
posteriorly on each tergite; the dominant colour of these tergites is pale brown to
yellow-brown. The sternites range between a uniform very pale yellow-brown
for the anterior sternites, grading to pale brown for the posterior sternites,
including sternite VIII; a prominent, somewhat rounded black to deep brown
marking also is present centrally on sternite III; abdomen not markedly swollen
Wings (Figs 12, 17). Hyaline, with no infuscation; hind wings most commonly
with 4 apical cells, less often 5 apical cells. Forewing veins M and CuAmeeting
the basal cell completely fused as one; forewings with 8 apical cells, these
tending to be slightly longer than the ulnar cells, but this varies.
Legs. Uniformly pale brown, tarsi very slightly darker brown, without darker
fasciae.
Timbal (Fig. 13). Mostly pale yellow-brown; anterior segment slightly bulbous
in outline; three long ribs (1 to 3) fused dorsally to basal spur and extending for
full length of timbal; rib 4 also fused to basal spur, but only extending to mid
length of timbal; three small intercalary ribs present; an isolated small rib is
present, possibly corresponding to a remnant of rib 5; the overall geometry of the
ribs is similar to those seen of the timbals ofM. marshalli andM. superba (Ewart
and Moulds, 2012).
Opercula (Fig. 14). Slightly ovoid, although broadly rounded in outline, with
two bulbous segments which are tightly attached; the narrow margin is a narrow
declivous flange.
Pygofer. The dissected pygofer, is illustrated, in lateral (Fig. 15) and ventral (Fig.
16) views. The latter indicates some significant similarities in respect to the
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pygofer structures in M. superba, and M. marshalli. The lateral views also show
the prominently rounded, but more rectangular form of the pygofer, the markedly
curved and extended dorsal beak, the moderately developed upper lobes of
pygofer, the clear development of the basal lobes, and the claspers (most clearly
seen in ventral view, with the apices pointing sharply outwards). In ventral view,
the upper pygofer lobes are relatively gently curved, and represent the widest
point of the pygofer, also set well away from dorsal beak; the aedeagus exhibits
the basal plate which in lateral view is clearly undulated; in dorsal view, the plate
is apically broadened with two prominent ‘ears’ (pseudoparameres), broader than
long; basal portion of basal plate directed forwards away from shaft, the ventral
rib fused with basal plate.
Distribution (Fig. 1). Specimens collected are from only two locations within
this semi-arid environment, one from 81 km northeast of Boulia, along the
Hamilton River, and the second from between 1 to 2 km southwest of Winton
township, along the Western River system. Females have not been collected.
Discussion
As for M. cloncurryi sp. n., the male abdomen of M. hamiltoni sp. n. is not
inflated, as is usual in species of Mugadina.
Songs ofM. hamiltoni andM. cloncurryi (Figs 18–29)
These two cicada species emit superficially similar ticking songs. However, they
differ in the rates and patterns in which the ticks are emitted. In both species, the
superficially single ticks are actually closely spaced pulse doublets, most clearly
seen in time expanded waveform plots (e.g. Figs 22 and 29). The timing and
patterning of these doublet ticks do, however, exhibit clear differences between
these two species. The durations between each of the pulses within the individual
doublets range from 6.3 to 8.0 ms (mean 7.2 ms), based on seven sets of
recordings for M. cloncurryi. For M. hamiltoni, the respective values are 4.5 to
5.9 ms (mean 5.1 ms) for 7 sets of recordings. The figures also show that between
the two sets of pulse doublets are emitted either one (most common) or two much
weaker, sharply defined sub-pulses, best seen in the envelope plots (e.g. Figs 21
and 22). These small subpeaks are emitted 2.6 and 4.7 ms after the dominant
peak emissions in Figs 22 and 28, and are inferred to be relaxation timbal peaks,
following the emissions of the preceding stronger timbal emissions. This
interpretation is, however, complicated by the presence of two secondary peaks
shown in Figs 19 and 20, although these were very rarely observed. The
repetition rates of the ticking songs of M. cloncurryi are relatively restricted
between 1.7 to 2.4 Hz, only rarely rising to 5 Hz.
A very distinctive feature shown by the waveform plots ofM. hamiltoni (Figs 25
and 26) is the alternation of song frequencies within these songs, clearly seen in
the regular alternations of higher and lower frequencies of the pulse emissions,
the higher frequencies made easily visible by the segments of more concentrated
peaks. These are documented in Fig. 26 in which the peaks separations have been
counted and the repetition rates calculated (tabulated in Fig. 26). The overall
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Figs 18–24. The song ofMugadina cloncurryi sp. n.: (18) general view of continuous ticking
song; (19, 20) detailed view of a single tick song structure, shown as waveforms; (21, 22)
detailed view of single tick song structure, shown as envelope curves; (23) amplitude
spectra of a selected 11 s segment of the song. The spectrum is filtered to 2 Hz; (24) the
amplitude spectrum of the complete 15 s segment of the same song, this showing the
relatively higher frequency peaks at near 14 kHz and a second set of relatively stronger
peaks near 21 kHz. Spectrum FIR filtered to 2 kHz
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Figs 25–29. Song of Mugadina hamiltoni sp. n.: (25) Slightly expanded view of the
continuous ticking song, showing some variation in the repetition rates of the ticks; (26) time
expanded view of the ticking song, showing the alternation of the sharply defined segments
of differing repetition rates. These vary from 7.4 to 12.3 kHz. Each segment, however, varies
in detail from the adjacent segments; (27) amplitude spectrum, illustrating the broad
bimodality of the frequencies from approximately 14.9 to 16.4 kHz and 21 to 22 kHz; (28)
time expanded single tick shown as envelope plot; (29) time expanded single tick shown as
waveform plot.
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ticking repetition rates varying within a relatively narrow limit, as shown in Figs
18–24, these varying between 6.5 to 12.3 Hz; this plot clearly illustrates the
frequency alternations. This feature is not seen in the recordings of the
M. cloncurryi songs.

Amplitude spectra (Figs 18–29)
Figs 18–29 illustrate the frequency characteristics of the songs of both species.
Two sets of spectra of M. cloncurryi are illustrated, (Figs 23, 24, showing the
complete spectra). Fig. 24, a shorter selected segment, illustrates the wide
frequency distribution, ranging between 13 to 22 kHz (this latter value
representing the approximate upper frequency limit of the recorder used in the
field). These relatively higher frequencies are typical for very small insects. A
further feature is the bimodality of the spectra, with two stronger peaks at 14 to
16 kHz, and at 21 to 22 kHz. An additional feature, best shown in the expanded
spectrum of Fig. 23, illustrating the strong development of pulsing. The pulse
repetition rate is measured to correspond to approximately 6.3 Hz, this inferred
to reflect the repetition frequencies of the sets of pulses. The overall form of the
amplitude spectrum of M. hamiltoni is relatively similar to the of M. cloncurryi,
with the higher frequencies at between 14.9 to 19 kHz and near the termination
of the spectrum at 21 to 22 kHz.

Discussion
Mugadina cloncurryi andM. hamiltoni are clearly similar in respect to a number
of characters, including songs and morphology. They are, nevertheless, distinct
species, overlapping in range and occupying distinct vegetational environments.
One additional factor, however, is the correspondingly much wider geographic
range of M. cloncurryi, relative to that of M. hamiltoni, at least based on current
data.
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LIFE HISTORYOBSERVATIONS OF PACHLIOPTAOREON GODMANI
(RÖBER) (LEPIDOPTERA: PAPILIONIDAE: PAPILIONINAE)

INWESTERN FLORES, INDONESIA

TREVOR A. LAMBKIN
School of Biological Science, The University of Queensland

10 Gregory Street, Taringa, Qld, 4068
(Email: t.lambkin@hotmail.com)

Abstract
The egg, and larval instars 3 and 5 of Pachliopta oreon godmani (Röber) are described from Labuan
Bajo, a coastal town in western Flores, Indonesia. Field observations of the adult butterflies are
provided. The species was found to breed successfully in highly modified monsoon vine thicket
dominated by the invasive weed Leucaena leucocephala. The larval hostplant is Aristolochia rumphii
Kostel. (Aristolochiaceae).

Keywords: polydorus species-group, supraspiracular larval tubercles
Introduction
The genus Pachliopta (Röber) is a tropical group of swallowtail butterflies found
in the Oriental and Australian Regions (Braby 2000). All are associated with
primary or secondary rainforest (Tsukada and Nishiyama 1982; Braby 2000).
Within Pachliopta, Hancock (2007) included four genera in the Atrophaneura
group:- Atrophaneura Reakirt, Losaria Moore, Cressida Swainson and
Pachliopta Reakirt (with subgenus Pharmacophagus Haase). Pachliopta was
recognized as a genus separate from Atrophaneura on morphology of adults,
larvae and pupae.
All 13 Indo-Australian Pachliopta species are included in the polydorus species-
group (Hancock 2007). Pachliopta polydorus (Linnaeus) is one of the most
common and widespread species within this group (Parsons 1998) and is the only
species to extend into New Guinea and Australia (Parsons 1998; Braby 2000,
2016; Orr and Kitching 2010). The polydorus species-group extends into
Wallacea with two endemic species: P. oreon (Doherty) (Tsukada and Nishiyama
1982; D’Abrera 1982) on Flores and its nearby islands and P. liris (Godart)
(D’Abrera 1978; Tsukada and Nishiyama 1982) on Timor and its nearby islands.
Hancock (2007) regarded these as a species-pair in a subgroup that also included
P. mariae (Semper) and P. polyphontes (Boisduval) from the Philippines,
Sulawesi and northern Maluku.
The nominotypical subspecies of P. oreon is restricted to Sumba, with
P. o. godmani (Röber) known only from Flores, Solor and Alor Islands (Tsukada
and Nishiyama 1982) (Figs 1, 2). Little is published on the biology of P. oreon,
with Tsukada and Nishiyama (1982) reporting that, in Flores, the species flies at
the margins of lowland forest, with nothing known of its life history or its larval
hostplant.
Over the last decade, I visited western Flores several times and during these
visits observed P. o. godmani in secondary lowland forest. Here I report the
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details of these observations at Labuan Bajo, Flores, including field observations
of the adult butterflies, some of its life history and larval hostplant.

Life history observations
Pachliopta oreon godmani (Röber)

Hostplant (Figs 3–5): Aristolochia rumphii Kostel. (Aristolochiaceae).
Egg (Figs 4, 6): Width 2.5 mm, height 2.0 mm [n=2]; bright orange; spherical;
chorion overlaid with incomplete vertical ribs composed of coagulated secretion
coalescing along the perimeter of a circular micropylar depression.
Larval instar 3 (Fig. 7): Length 35 mm [n=1]; body dark brown; head black with
short black setae; prolegs black; each thoracic and abdominal segment with four
rows of long protruding red tubercles: two dorsal rows and a sublateral row on
each side, a blunt red tubercle just above each proleg, a short row of
supraspiracular red tubercles on the thoracic segments, with the tubercle on the
first thoracic segment vestigial; spiracles black.
Larval instar 5 (Figs 8–10): Length 60 mm [n=2]; similar to instar 3 except: body
a richer, darker brown with tubercles vivid red; each thoracic and abdominal
segment with a transverse creamy band reaching the sub-lateral row of tubercles;
head with a pair of bright red frontal spots.

Field observations
Labuan Bajo is a coastal tourist town on the western tip of Flores, Indonesia.
While some almost pristine lowland monsoonal vine forest still exists close to
the town, much of the vine forest is modified by a heavy growth of invasive weed
species, with Leucaena leucocephala (Lam.) de Wit (Fabaceae) being the
predominant weed (Fig. 11). Indeed, many of these areas of vine forest consist

Figs 1, 2. Pachliopta oreon godmani (figures not to scale, upperside left, underside right).
(1) ♂ Indonesia, Labuan Bajo, Flores, 18.iii.2015, T.A. Lambkin [forewing length 50 mm]; (2)
♀ Indonesia, Labuan Bajo, Flores, 24.iv.2017, T.A. Lambkin [55 mm] (in T.A. Lambkin and
A.I. Knight collection, Brisbane).
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Figs 3–10. Pachliopta oreon godmani, Labuan Bajo, Flores. (3–5). Hostplant, Aristolochia
rumphii: (3) inflorescence; (4) leaf (black arrow indicates position of egg in situ); (5) host
plant growing amongst Leucaena leucocephala. (6–10) Early stages: (6) egg (height 2.5
mm); (7) larval instar 3 (length 35 mm). (8, 9) larval instar 5 (60 mm) (black arrow indicates
position of supraspiracular tubercles). (10) head capsule larval instar 5 (5 mm wide).
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mainly of L. leucocephala. Despite this, these forests still contain a surprisingly
rich assemblage of butterfly species (⁓80 species recorded), including breeding
populations of P. o. godmani.
Adults of P. o. godmani were often observed flying at the margins of these vine
forests and along tracks cut through the forest. Adults were observed solely
during the monsoonal wet season, i.e., from November to April. In the morning,
both sexes visited Lantana camara L. (Verbenaceae) blossom where they were
relatively easy to collect. In the afternoons, males flew high, soaring, as they
patrolled territories along tracks and the forest edges, while females flew closer
to the ground searching for hostplant along tracks and within the forest. The
hostplant, Aristolochia rumphii, is a common colonising plant growing along
these tracks, and it was there that oviposition, eggs and several larvae of
P. o. godmani were observed. No pupae were found. Aristolochia rumphii is
endemic to Wallacea (Lesser Sunda Islands, Maluku and Sulawesi) and the Aru
Islands (Kew: Plants of the World Online 2017). Tsukada and Nishiyama (1982)
indicated that the butterfly is strictly a lowland species.

Discussion
Based on the then known life histories of the genus Pachliopta, Hancock (2007)
indicated that the typical subgenus was characterised by a distinct larval
character, obviously with the larva of P. oreon being unknown at that time. The
larval feature of subgenus Pachliopta as indicated by Hancock (2007) is the

Fig. 11. Monsoonal vine forest heavily modified by Leucaena leucocephala invasion,
Labuan Bajo, Flores.

70 Australian Entomologist



absence of lateral supraspiracular tubercles on the first abdominal segment
(present in the Madagascan subgenus Pharmacophagus). The larvae of
P. o. godmani observed at Labuan Bajo have supraspiracular tubercles only on
the thoracic segments with none occurring on the abdominal segments (Figs
4–6). Thus, the lack of these tubercles on the abdominal segments confirms the
placement of P. o. godmani in subgenus Pachliopta as indicated by Hancock
(2007).
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RANGE EXTENSIONS FOR TELICOTAEUROTAS LACONIA
(WATERHOUSE7) AND TELICOTAANCILLAANCILLA (HERRICH-
SCHÄFFER) (LEPIDOPTERA: HESPERIIDAE: HESPERIINAE) IN

CAPE YORK PENINSULA, QUEENSLAND
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Abstract
Telicota eurotas laconia (Waterhouse) and T. ancilla ancilla (Herrich-Schäffer) are recorded from
north of Weipa on the western coast of Cape York Peninsula, extending the known northern
distribution of the two species approximately 165 km west-north-west of Iron Range, near Lockhart
River, Queensland. Larvae of T. e. laconia were feeding on Scleria polycarpa Boeckeler
(Cyperaceae) while larvae of T. a. ancilla were found on Imperata cylindrica (L.) P.Beauv. (Poaceae).

Keywords: distribution, Cape York Peninsula, Weipa, larvae, food plants
Introduction
In Australia, Telicota eurotas laconia (Waterhouse) occurs on eastern Cape York
Peninsula, from the Jardine River to Iron Range near Lockhart River, and further
south from the McIvor River near Cooktown to the environs of Ingham (Braby
2000). The recorded larval food plants for the butterfly belong to the genus
Scleria sp. P.J. Bergius (Cyperaceae) (Braby 2000). Similarly, T. ancilla ancilla
(Herrich-Schäffer) is recorded from eastern Australia, from Iron Range, and
sporadically from Mt Cook near Cooktown, Queensland south to Merimbula,
New South Wales (Braby 2000). One of the recorded larval food plants is
Imperata cylindrica (L.) P.Beauv. (Poaceae) (Braby 2000).
Observations and discussion
In June 2021, the authors observed many larvae of what was thought to be T. e.
laconia feeding on Scleria polycarpa Boeckeler (Cyperaceae) and similarly,
many larvae of what was thought to be T. a. ancilla feeding on Imperata
cylindrica. Both species were adjacent to a spring fed creek, 34 km north of
Weipa on western Cape York Peninsula (12.3389°S 141.9175°E). The larvae of
both species ranged in size from first to final instar with no pupae or adults of
either species observed. Several mature larvae of both species were collected and
successfully reared to adult in Brisbane confirming the identities of the
butterflies. The records extend the ranges of both butterflies approximately 165
km west-north-west of Iron Range, the first records of the two species from the
western coast of Cape York Peninsula.
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THE FIRST RECORD OFHYPOLIMNAS ANTILOPE (CRAMER,
[1777]) (LEPIDOPTERA: NYMPHALIDAE: NYMPHALINAE)
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Abstract
Hypolimnas antilope (Cramer) is recorded from mainland Australia for the first time based on the
collection of a single male from Kutini-Payamu (Iron Range) National Park (NP), Cape York
Peninsula, Queensland, Australia. In Australia, the butterfly was previously known from Dauan,
Masig, Erub and Mer Islands in Torres Strait, Queensland. Thus, our new record extends the species’
distribution approximately 350 km south of Torres Strait (Masig) to Iron Range. The Australian
specimen is provisionally assigned to H. antilope mela Fruhstorfer based on its geographical
proximity. The recent destruction and regeneration of the rainforest in Kutini-Payamu NP following
Tropical Cyclone Trevor in March 2019 is illustrated, and its implication for sustaining a breeding
population of H. antilope mela discussed.
Keywords: range extension, Queensland, Iron Range
Introduction
Hypolimnas antilope (Cramer, [1777]) ranges from the Maluku Islands,
Indonesia, through mainland New Guinea to various outlying islands of Papua
New Guinea (PNG), several Torres Strait islands, Queensland, Australia, the
Solomon Islands and Samoa (Parsons 1998; Braby 2000; Tennent 2002;
Lambkin 2021). In PNG, it is represented by three subspecies: H. antilope mela
Fruhstorfer, 1903 occurring on mainland PNG and the islands of Manam
(Madang Province), Goodenough, Kiriwina, Woodlark and Tagula (Milne Bay
Province), New Britain (East and West New Britain Provinces), Emira in the St
Mattias Group and possibly New Ireland and New Hanover (New Ireland
Province); H. antilope wagneri Clark, 1946 on the Admiralty Islands (Manus
Province); and H. antilope shortlandica Ribbe, 1898 on Bougainville Island and
several other islands in the Solomons (North Solomons Province) (Parsons
1998). In Australia, H. antilope is known only from Dauan, Erub (=Darnley),
Masig (=Yorke) and Mer (=Murray) Islands in Torres Strait (Wood 1987a,b;
Lambkin and Knight 1990; Braby 2000, 2016; Lambkin 2021).
During a butterfly survey of the Kutini-Payamu (Iron Range) National Park
(NP), Cape York Peninsula, Queensland over the period 3–7 June 2021, a male
H. antilope was collected on 6 June 2021. This record extends the butterfly’s
known distribution approximately 350 km south from Masig Island in Torres
Strait to eastern Cape York Peninsula. In this paper, we illustrate the specimen
(Figs 1, 2) and compare it with the most common form of the male occurring on
Mer Island (Figs 3, 4). Additionally, we illustrate the habitat at Iron Range where
the specimen was collected (Figs 6–17) and discuss its potential status on
mainlandAustralia. Based on our review of several Australian specimens held in
private collections, and those illustrated in the literature, we provisionally assign
the Australian specimens to H. antilope mela.
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Abbreviations for specimen depositories: ANIC – Australian National Insect
Collection, Canberra; CEMC – C.E. Meyer collection, Brisbane, Qld; CGMC –
C.G. Miller collection, Lennox Head, NSW; MTQC – Museum of Tropical
Queensland collection, Townsville, Qld; QM – Queensland Museum; RPWC –
R.P. Weir collection, Bees Creek, NT; and SSBC – S.S. Brown collection,
Bowral, NSW.
Abbreviations of collectors’ names: AIK – A.I. Knight; CEM – C.E. Meyer;
CGM – C.G. Miller; IRJ – I.R. Johnson; RPW – R.P. Weir; SSB – S.S. Brown.

Material examined
QUEENSLAND. 1♂, 450 m east of Cooks Hut Campground, (12°42’41.72”S,
143°17’46.75”E), Kutini-Payamu (Iron Range) NP, 6 Apr 2021, CEM, SSB, RPW (Figs
1, 2); 2♂♂, Murray Island, Torres Strait, 27 Mar–4 Apr 2000, CEM, SSB, RPW, AIK;
25♂♂, 12♀♀, same data except 6–10Apr 2001, CEM, SSB; 2♀♀, same data except 6–10
Apr 2001, SSB, CEM (all in CEMC); 3♂♂, Murray Island, Torres Strait, 27 Mar–4 Apr
2000, SSB, CEM, RPW, AIK; 21♂♂, 11 ♀♀, same data except 6–10 Apr 2001, SSB,
CEM (all in SSBC); 1♂, 1♀, Murray Island, Torres Strait, 27 Mar–4 Apr 2000, RPW,
SSB, CEM, AIK; 5♂♂, 4♀♀, same data except 6–10 Apr 2001, SSB, CEM (all in
RPWC); 10♂♂, 4♀♀, Murray Island, Torres Strait, 1–6 Apr 1986, CGM; 1♂, Darnley
Island, Torres Strait, 21Apr 1999, CGM (in CGMC); 1♂, Dauan Island, Torres Strait, 13–
19 Dec 2016, IRJ (QM Reg. No. T240595) (in MTQC).

Observations and discussion
On 4 June 2021, the authors observed from a distance of 2–5 m what was thought
to be a male H. antilope fly out from the rainforest verge opposite Cooks Hut
Campground in Kutini-Payamu (Iron Range) NP. Two attempts to capture the
butterfly were unsuccessful and it disappeared into the rainforest and was not
seen again despite an intensive search. On 6 June 2021, one of us (CEM),
collected a single male H. antilope (Figs 1, 2) resting on the verge of the
rainforest some 450 m east of the Cooks Hut Campground (12°42’41.72”S,
143°17’46.75”E) along Portland Road towards Gordon Creek #1 crossing,
confirming the original sighting two days earlier. No other specimens were
encountered during the survey.
The male was exhibiting typical territorial behaviour, perching on vantage points
1–3 m above ground, head downwards, on the rainforest verge, leaving its perch
to investigate intruders and returning to the same or similar perching position
nearby. Even after being startled the butterfly turned and headed back in the
direction from which it had just fled perching on a suitable vantage point nearby.
This behaviour is consistent with what the authors have previously observed with
this species on Mer Island, Torres Strait (Meyer et al. 2005).
Wood (1987a) first recorded H. antilope fromAustralia based on five specimens
collected from Mer Island during collecting trips to the island over the period 20
Apr–4 May 1984 and during the same period in 1985. Later, Wood (1987b)
recorded H. antilope from Masig Island from a female collected in March 1986,
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Figs 1–4. Hypolimnas antilope Queensland, Australia. Figures not to scale, [forewing
lengths in mm and in square brackets]. (1, 2) ♂ 450 m east of Cooks Hut Campground,
Kutini-Payamu (Iron Range) NP, 6 Apr 2021, CEM, SSB, RPW: (1) upperside; (2) underside
[38]; (3, 4) ♂ Murray Island, Torres Strait, Queensland, 6–10 Apr 2001, CEM, SSB: (3)
upperside; (4) underside [37].
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43
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but subsequently did not assign any of his specimens to subspecies.
T.A. Lambkin (pers. comm.) recalled that, at the time, he had spoken to
G.B. Monteith about this, as Monteith was then reviewing Wood’s manuscript,
and it was decided that due to the variability of the specimens from Torres Strait,
they were not assigned to any specified subspecies. Lambkin and Knight (1990)
included H. antilope in the list of butterflies then known from Mer Island,
illustrating males and females, and concluded that based on the series of
specimens available that the species is polymorphic. They too did not assign the
Australian population to subspecies status. C.G. Miller collected a male, and
observed several others, behind the canteen on Erub Island on 21 Apr 1999
(C.G. Miller pers. comm.). I.R. Johnson collected a male on Dauan Island in Dec
2016, while one of us (SSB) also observed a single male near the Dauan Island
school in January 2017 (I.R. Johnson and S.S. Brown pers. comm.).
Braby (2016) illustrated a male and female upperside and a male underside, and
these match the material we have examined. Parsons (1998) illustrated a
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H. antilope mela male from Bulolo, Morobe Province which closely resembles
many of the specimens examined from Australia. In addition, Tennent (2002)
illustrated males and females of H. a. shortlandica from the Solomon Islands.
Specimens from PNG held in the ANIC, Canberra were examined and this
allowed us to conclude that all the Australian specimens we have examined best
fit subspecies mela.
Fig. 5 illustrates the distribution ofH. antilope subspecies inAustralia, PNG and
the Solomon Islands, with the red shaded area denoting the distribution of all
Australian records reported to date. The polymorphic nature of H. antilope
makes it difficult to assign specimens to subspecies. However, given that the
closest geographically recognised subspecies to the Torres Strait and mainland
Australia is H. antilope mela, and the similarity of the Australian specimens
examined with specimens of subspecies mela held in the ANIC, the Australian
populations are provisionally considered as belonging to this subspecies.

Impact of Tropical Cyclone Trevor
In March 2019, Category 5 Tropical Cyclone Trevor crossed theAustralian coast
at Lockhart River and temporarily destroyed vast areas of rainforest within
Kutini-Payamu (Iron Range) NP (Figs 6–10, 12, 14). Two years after this
massive disturbance event, the rainforest is slowly recovering (Figs 11, 13, 15).
Figs 16, 17 show the rainforest pre Cyclone Trevor. As part of this recovery, fast
growing secondary pioneer plant species, such as the Native Mulberry Pipturis
argenteusWedd. (Urticaceae), a known host plant ofH. antilope (Woods, 1987b;
Meyer et al. 2005), have flourished along the verges of the rainforest. The
increased presence of P. argenteus could also account for the larger numbers of
both colour forms of the Jezebel Nymph Mynes geoffroyi (Guérin-Méneville)
encountered by the authors during the survey when compared with previous
years.

Fig. 5. Distribution of Hypolimnas antilope subspecies in Australia, Papua New Guinea and
the Solomon Islands. Red shaded area denotes all known Australia records to date. (Map
modified from Google Earth).
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However, the abundance of P. argenteus may have also provided conditions
conducive for H. antilope mela. Indeed, the condition of the male H. antilope
mela collected would suggest that it may have bred locally and might not be a
vagrant that had dispersed south from Torres Strait. Hypolimnas antilope could
have previously been resident in the park but occurring in very low numbers. The

Figs 6–11. Cyclone Trevor devastation and recovery observations of Kutini-Payamu (Iron
Range) NP. (6–9) devastation observed 7–13 July 2019 four months after Cyclone Trevor:
(6) West Claudie rainforest; (7) Gordon Creek #3 crossing; (8) ridge line looking towards
Phillip Hill with the over story completely destroyed; (9) between Gordon Creek #1 and #2
crossings. (10, 11) Gordon Creek #1 crossing: (10) 7–13 July 2019 four months after
Cyclone Trevor; (11) recovery observed 3–7 June 2021 approximately two years after
Cyclone Trevor.
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1514
Figs 12–15. Cyclone Trevor devastation and recovery observations of Gordon Creek
environs of Kutini-Payamu (Iron Range) NP. (12, 13) #2 crossing: (12) 7–13 July 2019 four
months after Cyclone Trevor; (13) 3–7 June 2021 approximately two years after Cyclone
Trevor. (14, 15) #3 crossing: (14) 7–13 July 2019 four months after Cyclone Trevor; (15) 3–
7 June 2021 approximately two years after Cyclone Trevor.
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recent temporary destruction of the rainforest and subsequent increase in
available host plant could be one reason why this species has been observed now
after having remained undiscovered for so long. Further surveys are required to
determine if the butterfly is now breeding on mainland Australia.
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