
Structure and function

species such as Agrius convolvuli it can exceed 100 mm and in 
the Neotropical Amphimoea walkeri it reaches an extreme 
length approaching 300 mm (figured in D’Abrera [1987]). 
However, in about one-fifth of hawkmoths worldwide it is very 
short (Miller 1997). In some Australian Smerinthini including 
Coequosa and Cypa it may be functionally limited and in some 
Sphingulini, including Hopliocnema, it is so reduced as to be 
effectively absent. Needless to say, species without a proboscis 
cannot feed and their adult life lasts no more than 10 days to a 
fortnight, whereas species that feed can live six weeks or more. 
The proboscis is tightly coiled at rest but fully extended when 
feeding, and always with a distinct bend before midlength, 
the purpose of which is not fully understood. How the 
proboscis is extended and recoiled is complex, but essentially 
extension is achieved by an increase in haemolymph pressure 
in association with muscle movement while recoil is mainly a 
natural return following reduction in haemolymph pressure 
and muscle relaxation (Wannenmacher and Wasserthal 
2003). The proboscis is formed from the paired elongated 
galeae of the maxillae, the inner surfaces of which are concave 
and when interlocked form the tubular food canal. Especially 
towards its tip it is covered with sensory organs for smell and 
taste for finding and evaluating food. A detailed account of 
proboscis structure and function is provided by Kristensen 
(2003a) and of proboscis musculature by Wannenmacher and 
Wasserthal (2003).

Flanking the base of the proboscis are the paired labial 
palps (often just referred to as palps) that also are structurally 
part of the mouthparts. In hawkmoths these are 3-segmented, 
with the apical segment very small and often concealed 
within the distal scales of the penultimate segment. 
Rothschild and Jordan (1903) found the distribution of scales 
on the inner surface of the labial palps useful in diagnosing 
some tribes and genera, although they did not realise the 
differences were related to sound reception (see Hearing 
below). The maxillary palps are very small and reduced to a 
single segment barely discernible. Also at the base of the 
proboscis, above the palps, are the pilifers, a pair of very 
small, lobe-like, sensory structures.

Unique to Acherontia, the mouthparts are also used in 
sound production. Both sexes can produce squeaking sounds 
that differ between species (Kitching 2003) and are produced 
by air movement through the proboscis. These sounds have 
twin origins, initially by air drawn in through the proboscis 
via a dilated pharynx which produces a rapid train of pulses, 
followed by expelled air that produces a brief sustained sound 
(Busnel and Dumortier 1959; Brehm et al. 2015). In A. atropos 
the process lasts only about 200 milliseconds and is repeated 
some 40–50 times to create a complete audible squeak.

Hearing and palps (Figs 2–5). There are no hearing 
organs on the abdomen or thorax in hawkmoths unlike in 
many other larger moths. However, some species have 
modifications to segment 2 of the labial palps (Fig. 3) and the 
adjacent pilifer for detecting ultrasonic sound. The ability to 
perceive ultrasonic sound helps in avoiding predatory bats 
(Kawahara and Barber 2015; Hofstede and Ratcliffe 2016).

Sound is received by the tympanum-like palps and the 
vibrations transferred to bristles on the adjacent pilifers and 

Notable accounts of adult sphingid morphology can be found 
in Rothschild and Jordan (1903) and Kitching and Cadiou 
(2000). Kristensen (2003a, 2003b) gives a comprehensive 
account of adult Lepidoptera morphology but for the most 
part does not specifically mention sphingids. Common (1990) 
provides information on both general Lepidoptera morphology 
and specifics for sphingids. Stehr (1987) and Hasenfuss and 
Kristensen (2003) give detailed overviews of the morphology 
of the immature stages.

Adult
Head (Figs 2–5)
The head is more or less rounded and always densely scaled, 
with the dorsal region referred to as vertex and the anterior 
part as frons. The head is dominated by the large compound 
eyes, a pair of long robust antennae and very often a long 
proboscis that is tightly coiled at rest.

Eyes (Figs 2, 4, 5). Typical for insects, the large compound 
eyes are made up of numerous hexagonal facets or ommatidia. 
Hawkmoth eyes are known to have as many as 30  000 
ommatidia. In some species the eyes are lashed dorsally and 
sometimes also ventrally by long setae. Ocelli and chaetosemata 
are lacking in hawkmoths. Yagi and Koyama (1963) describe 
unusual branched processes on the ring-shaped ocular 
apodeme supporting the compound eye that may be unique to 
hawkmoths. Detailed accounts of eye structure in hawkmoths 
can be found in Eguchi (1982) and Warran et al. (1999).

Antennae (Fig. 5). The antennae are primarily sensory 
organs for smell but also play important roles in sensing 
orientation, gravity, temperature, humidity and air flow. They 
are usually a little shorter than half the forewing length and 
show at least subtle differences between the sexes. The basal 
segment is known as the scape, the second segment as the 
pedicel and a distal multi-segmented section is called the 
flagellum (Fig. 5). The pedicel carries a cluster of sensilla 
known as Johnston’s organ (Van den Berg 1971; Sane et al. 
2007) that aids in perceiving movement and provides stability 
during flight. The flagellum of male hawkmoths has a 
characteristic structure with the ventral, unscaled surface of 
each segment ( flagellomere) laterally concave and with long 
sensory cilia along both the anterior and posterior margins. 
Some females have a similar structure but their antenna is 
usually pubescent ventrally. In both sexes the flagellum is 
usually filiform but in the males of some genera, and in the 
females of one genus, none of which are found in Australia, the 
flagellum is bipectinate (Kitching and Cadiou 2000). In all but 
diurnal species the distal part of the flagellum tapers noticeably 
and the apical portion is recurved in a hook-like manner. In 
the diurnal Cephonodes the antennae are somewhat thickened 
distally. Some further accounts of antennal function and 
structure are given by Hallberg et al. (2003), Hinterwirth and 
Daniel (2010) and Nirazawa et al. (2017).

Mouthparts and feeding (Figs 2–5). The proboscis (Figs 
2, 5) is used for feeding, mostly for extracting nectar from 
flowers although a few tropical species take exudates from the 
eyes of animals and Acherontia species steal honey from bees 
of the genus Apis. In most hawkmoths it is well developed, 
often reaching lengths exceeding that of the body. In some 
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thence to the brain. Such a system is found in the subtribe 
Choerocampina, in genera including Hippotion, Hyles and 
Theretra where labial segment 2 is swollen, hollowed, and its 
inner surface largely devoid of scaling (Roeder 1972; Göpfert 
and Wasserthal 1999a; Göpfert et al. 2002), and is an attribute 
defining the subtribe (Kawahara and Barber 2015). A similar 
system is found in all Acherontiina (Acherontiini) in genera 
such as Acherontia, Coelonia and Agrius, and in Xanthopan 
(Cocytiina, Sphingini), where the inner surface of segment 2 
has a depression with modified scaling for receiving sound 
instead of a tympanum-like plate, and the pilifer is basally 
hinged rather than fixed (Göpfert and Wasserthal 1999a, b; 
Göpfert et al. 2002). Both systems are sensitive only to 
ultrasound and neither is directional; indeed if used for 
detecting bats they would only report the presence of bats. 
Minet and Surlykke (2003) provide a detailed overview of 
hearing in moths including hawkmoths.

Thorax (Fig. 5)
The thorax has a complex array of sclerites and internal muscles 
to facilitate movement of the wings and legs. The prothorax 
carries the anterior legs and is by far the smallest of the three 
thoracic segments. Dorsally on the prothorax are the patagia, a 
pair of articulated plates often diagnostically important in 
Lepidoptera but quite small and of limited significance in 
hawkmoths. The mesothorax on the other hand is very large as 
it supports the large forewings chiefly responsible for flight and 
the midlegs. Dorsally, the large mesothorax comprises two 
sclerites, the dominating mesoscutum and the posterior 
mesoscutellum. Covering much of the mesoscutum are the two 
tegulae, shield-shaped flaps that cover and protect the more 
delicate flexible areas allowing wing movement. Similarly the 
metathorax dorsally comprises two sclerites, the metascutum, 
split along the dorsal midline, and the metascutellum. The 
sclerites of the lower half of the thorax are far more complex 
and mainly associated with the legs.

There are two thoracic spiracles, one on the membrane 
between the prothorax and mesothorax and another on the 
membrane between the wing bases of the mesothorax and 
metathorax, the latter concealed deeply between the two 
segments.

A detailed account of thoracic sclerites and musculature 
can be found in Kristensen (2003a).

Wings (Figs 11–15)
Wing patterns are important diagnostic features at species 
level in Lepidoptera and the position of markings and bands is 
described in relation to their distance from the wing base, 
wing apex or wing margins (Fig. 12). Forewing banding tends 
to be either transverse between the costal margin and inner 
margin (Fig 12), or between the apex and inner margin. In 
both there is a tendency for symmetry in the number of bands 
about the centre of the wing. The most important bands are 
generally referred to as (from wing base to apex) the basal, 
antemedial, medial, postmedial, submarginal and marginal 
bands (Fig. 12). Spots are uncommon and when present are 
usually basal or as a discal spot on the forewing or in the 
vicinity of the tornus in the hindwing, the latter often ill-
defined. Nijhout (2003) provides a detailed account of the 
expression of lepidopteran wing patterns.

The forewing tends to be long and narrow and the 
hindwing is always much smaller. Both are fully scaled in most 
species but in Cephonodes and many Hemaris the majority of 
scales are shed soon after emergence leaving the wings mostly 
hyaline. Yoshida et al. (1997) and Yoshida (2005) found that 
the hyaline wing surface in C. hylas was covered in an array of 

highly ordered nano-sized protuberances that substantially 
reduced reflection making the wings difficult to see. In a few 
genera, including Eupanacra and Cizara, the forewings have a 
small ‘window’ of translucent white scales. In most species, 
there is a patch of modified scales that are smaller and 
smoother on the hindwing upperside (Fig. 12, as ‘low friction 
scales’) and forewing underside where the wings overlap 
during flight, and which may help the wings move smoothly 
over each other. Wing shape varies somewhat between tribes 
and genera, mainly in the forewing apex which may be falcate 
to varying degrees, in the extension of the anal lobe and in 
crenulation of the outer margin.

In the forewing the radius R and the radial sector veins 
Rs1, Rs2 and Rs3 run closely parallel to each other, and the base 
of the median vein M2 is always closer to the base of M3 than to 
that of M1 (Fig. 11). Anal veins 1A and 2A fuse to a single vein 
beyond their bases in the forewing and the posterior cubital 
vein CuP is absent. The forewing discal cell does not reach 
midlength of the wing, and its distal margin (formed by the 
discocellular cross veins) is straight or gently curved.

In the hindwing R crosses to the subcostal vein Sc near 
midlength of the cell, and M1 to CuA2 each arise separately 
from the cell (Fig. 11). At the apex of the entirely fused 1A+2A 
in the hindwing the margin protrudes a little forming the 
tornus or anal angle, and as in the forewing CuP is missing. 
The hindwing discal cell is always short.

The frenulum in males is a single strong bristle arising 
ventrally from the base of the hindwing (Fig. 13) and is present 
in all species although vestigial in some Smerinthini including 
the Australian endemic Coequosa triangularis. It engages with 
the hook-like, membranous retinaculum behind the forewing 
costa and joins the wings during flight. In females, the 
frenulum is a cluster of fine bristles atop a short rod-like 
pedestal of varying length (long in Gnathothlibus) that engage 
with a retinaculum consisting of a dense row of soft hairs 
along the anterior cubital vein CuA (Fig. 14). The retinaculum 
in females is variable in its development and is sometimes 
substantially reduced suggesting it may not be effective in 
holding the frenulum. In many species a tuft of more 
substantial hairs radiates from near the base of CuA and 
covers the frenulum and retinaculum, and may have a function 
associated with those structures (Fig. 15).

Legs (Figs 5–9)
In basic structure the legs are similar to those of other 
Lepidoptera and have five segments, the coxa, trochanter, 
femur, tibia and tarsus. The basal coxa in the foreleg articulates 
with the thorax, but in the mid and hindlegs, where the coxa is 
clearly divided into an anterior eucoxa and a posterior meron 
(Fig. 5), it is more or less firmly attached to the thorax. In 
Gnathothlibus and some allied genera the foreleg coxa has a 
tuft of long hair-like scales assumed to have a pheromonal 
function. The trochanter is always very small and acts 
somewhat like a knee joint between the coxa and the femur, 
although in Manduca it is partly fused with the femur (Eaton 
1988). The femur is always long and carries no spines of special 
note. The tibia in the foreleg has an epiphysis (Fig. 6), an 
articulated flap-like appendage used for cleaning the antennae 
and proboscis by drawing them through the gap between the 
tibia and epiphysis which is lined with setae for this purpose. 
The foretibia in Chelacnema, Hopliocnema, Cephonodes 
cunninghami and some other species also has a strong apical 
projection, claw-like in Chelacnema and Hopliocnema but 
straight and pointed in C. cunninghami. This structure, 
referred to as a thorn by Rothschild and Jordan (1903), is found 
in many lepidopteran families, mostly in species associated 
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HAWKMOTHS OF AUSTRALIA8

Figs 2–10. Adult. (2) Head, Cizara ardeniae, lateral. (3) Left labial palp, Psilogramma menephron nebulosa, inner surface. (4) 
Head, P. m. nebulosa, ventral. (5) thorax, P. m. nebulosa, lateral with scales removed (c–coxa, em–epimeron). (6–8) Legs, 
Chelacnema ochra, lateral. (9) pretarsal claws, P. m. nebulosa, ventral. (10) Abdomen, P. m. nebulosa, lateral with scales 
removed.
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Figs 11–15. Wings. (11) venation, fore- and hindwings, Theretra latreillii, scales removed. (12) markings, fore- and hind-
wings, diagrammatic. (13) male frenulum and retinaculum, G. eras. (14) female frenulum and retinaculum, Gnathothlibus 
eras. (15) female hair tuft covering frenulum and retinaculum, G. eras. A–anal vein, c–costa, cu–cubital vein, cuA anterior 
cubital vein, cup–posterior cubital vein, D–discocellular vein, fr–frenulum, m–median vein, r–radius, rs–radial sector 
vein, Sc–subcosta.
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are most often observed on the wing during early to mid 
afternoon and are rarely attracted to lights. Bell and Scott 
(1937), when discussing the closely allied species Cephonodes 
hylas from India, note that bred females do not readily attract 
wild males, but the sexes pair freely in captivity. Okelana and 
Odebiyi (2007) noted also that C. hylas adults had 
undeveloped gonads on eclosion and required food for 
development. Females they reared in captivity had a mean 
fecundity of 957 viable eggs per female compared to an 
average of 132 for wild captured females. Adults in captivity 
lived for an average of 14 days.

Cephonodes cunninghami (Walker, 1856) stat. nov.
Adult, Pl. 78; Pl. 85, fig. b; Text-figs 73, 75, 77. Immatures, Pl. 
11, figs a–m.

SYNONYMY
Sesia cunninghami Walker, 1856: 85 (type loc. Australia).
Macroglossa cunninghami (Walker): Koch, 1865: 52.
Macroglossa yunx Boisduval [1875]: 376 (type loc. Australie = 

Australia).
Hemaris cunninghami (Walker): Hampson, 1891: 1.
Cephonodes hylas cunninghami (Walker): Rothschild and Jordan, 

1903: 468.
Cephonodes picus (Cramer): auct. (partim).

Kitching and Cadiou (2000) synonymised Sesia cunninghami 
Walker and Macroglossa yunx Boisduval with Cephonodes picus (pre-
viously both considered synonymous with C. hylas). Kitching and 
Cadiou also showed that yunx is a junior objective synonym of cun-
ninghami because its lectotype is the exact same specimen as the lec-
totype of cunninghami.

However, current evidence suggests that the Australian popula-
tion purported to be Cephonodes picus is a different species from true 
C. picus found in India (type locality Coromandel Coast, south-east 
India). Recent sequencing results from the Barcode of Life Data Sys-
tems (BOLD) show that so-called C. picus from Australia is distin-
guished from C. picus from south-western India by around 2.5%, a 
distance that separates other species of Cephonodes. While the colour 
and markings of purported Australian ‘C. picus’ are identical to those 
of C. picus from India, the male genitalia show significant differ-
ences. The uncus of Australian specimens is gently downcurved api-
cally but is abruptly so in C. picus from India (specimen from 
Coromandel Coast). The gnathos of Australian specimens reaches to 
about midlength of the uncus instead of three-quarters or more in C. 
picus from India, the gnathos is also far more curved than in C. picus 
from India, and the right valva has a broadly rounded apex instead of 
being straight as in Indian C. picus (compare Pl. 85, figs b and e). In 
view of these differences in the male genitalia and significant molec-
ular differences, we believe ‘C. picus’ from Australia should be recog-

nised as a species distinct from true C. picus from India. As Walker 
(1856) had previously named the Australian species cunninghami (a 
name, along with its junior synonym yunx, that is currently in synon-
ymy with C. picus) that name is available and is here applied to the 
Australian species.

DISTRIBUTION AND HABITAT
Christmas Island (Moulds 1986) and Cocos-Keeling Islands 
(Lachlan 2006b) in the Indian Ocean, northern coastal 
districts of the Northern Territory and from eastern 
Queensland south from the islands of Torres Strait to Brisbane. 
From the Northern Territory there are records from Melville 
Island, Gunn Point near Darwin, and Cobourg Peninsula. In 
Queensland, it is widespread through the Torres Strait islands 
including Dauan (Lachlan and Knight 2004) and remote 
Deliverance Island (S.A. Cowan), and through Cape York 
Peninsula both to the west and east. It also occurs on the 
islands of the Great Barrier Reef east to remote Willis Island in 
the Coral Sea (Farrow 1984), but most Queensland records are 
from the Cairns regions. Records further south are scattered 
but it is not an uncommon species even in Brisbane.

In the Northern Territory, it is closely associated with 
coastal monsoon forest and wet sclerophyll forest areas, where 
its foodplants occur. In Queensland, adults are found mostly 
in coastal areas and adjacent coastal ranges and they often 
frequent suburban gardens. It is usually a common species 
throughout its range.

Beyond Australia C. cunninghami is known from Timor, 
New Guinea, the Philippines and east to the Palau Islands and 
Tuvalu.

ADULT DIAGNOSIS
Male and female similar. Wings hyaline (but scaled on 
emergence); forewings 23–32 mm long, females tending to be 
larger than males; forewings with black apical tip that is evenly 
rounded along proximal margin; antennae black; proboscis 
17–21 mm long; head and thorax above dull deep green, rarely 
orangish yellow, below pale yellow; abdomen above with 
anterior half dull deep green, rarely orangish yellow, in live 
specimens fading to dull yellowish brown in collection 
specimens, with a broad black and reddish brown transverse 
band around midlength with a squared posterior projection, 
posterior half dull yellow; fanned ‘tail’ dull yellow with hair 
pencils black; abdomen below black with irregular white 
markings variable in extent; a long apical spine at distal end of 
foretibia. Specimens from Christmas Island are usually a little 
larger than those from mainland Australia.

Figs 73–74. Cephonodes species, male genitalia, lateral view with left valva removed.
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Male genitalia (Fig. 73; Pl. 85, fig. b) with uncus deeply 
bifurcate, the two halves largely fused, similar in size and 
shape, straight, slender with a downturned, beak-like apex; 
gnathos large, strongly curved in an upward arc and tapering 
to a pointed apex, dorsally with a minutely toothed ridge 
along distal midline; left and right valvae asymmetrical, the 
left much smaller, slender and roughly parallel-sided with a 
slightly expanded apex, the right valva gradually widening to 
a broadly rounded distal margin; harpe undeveloped, pimple-
like; saccus broadly rounded, about as long as broad; phallus 
bristle-like and very long; juxta cone-like, the narrow neck 
posterior, in ventral view long, slender and gradually tapering 
to a point.

Cephonodes cunninghami is very similar to C. australis 
with which it is often confused. The former differs in having 
a robust, glossy brown thorn at the apex of the foretibia (Fig. 
77) (although not always immediately apparent) instead of a 
cluster of very small sharp spines as in C. australis (Fig. 78). 
Also C. cunninghami has the underside of the thorax pale 
yellow, while that of C. australis is white. The black band 
around the forewing apex provides a less reliable difference: 
in C. cunninghami this band is usually evenly rounded or 
almost so along its inner margin and usually tapers out 
before reaching vein M1, whereas in C. australis this band 
extends to at least vein M1 and is nearly always is associated 
with a characteristic inward projection at vein R5 (see Figs 75 
and 76).

DESCRIPTIONS OF IMMATURE STAGES
Egg (Pl. 11, fig. a)
Pale green; smooth and glossy to the naked eye but under 
magnification faintly engraved; subspherical, slightly ovoid; 
1.1–1.3 mm long x 1.0–1.2 mm wide x 1.0–1.1 mm high. 
Duration usually 5–8 days.

Larva (Pl. 11, figs b–j)
In the last instar, Cephonodes cunninghami can be 
distinguished by its usual glossy, almost oily, body surface 
whereas C. australis always has a matt appearance, and by the 
anteriormost row of tubercles on the prothoracic shield that 
are similar in size to subsequent rows rather than distinctly 
larger as in C. australis. In addition, the cuticle just below the 
spiracles in C. cunninghami bulges and forms a longitudinal 
subspiracular ridge often contrasting in colour to the ground 
colour whereas the subspiracular region in C. australis is 
uniformly smooth and lacks colour contrast. The differences 
in body markings proposed by De Baar (2010) for separating 
larvae of C. cunninghami (as picus) from C. australis (as hylas) 
do not hold up.

Distinguished from C. janus and C. kingii by the orange to 
reddish band across the centre of the white spiracles that is 
lacking in these two species.

First instar (Pl. 11, fig. b). Pale yellowish, darkening 
dorsally with maturity; glossy, tending translucent. Thorax 
and abdomen with primary setae very fine, tending translucent 
at x25, bifurcate at about their mid point or a little before with 
the branches spread laterally (less so on thoracic segments), 
and aligned longitudinally; the subdorsal row comprising a 
pair on each body segment slightly misaligned, the lateral row 
comprising just one per segment, the sublateral row two per 
segment misaligned similarly to those in the subdorsal row; 
prothoracic shield similar in colour to body, indistinct, barely 
chitinous, with bifurcate setae differing from those on body in 
having a very long stem and branching in a Y-shape rather 
than the branches curved to the lateral plane, these setae more 
or less spaced evenly around the perimeter of the prothoracic 
shield with the longest ones closest to the midline except for 
six even longer ones along the anterior margin and two along 
the posterior margin. Head similar in colour to body with 
setae either simple or minutely bifurcate, those most dorsally 
the longest. True legs, ventral prolegs, claspers and anal plate 
similar in colour to body; anal plate with long setae similar to 
those on prothoracic shield.

Caudal horn black arising from a somewhat reddish 
brown tumidity; slender and long (1.4-1.6 mm); gently curved 

Figs 75–78. Distinguishing features separating Cephonodes cunninghami from C. australis. (75–76) Difference in extent of 
forewing black apical marking. (77–78) Difference in foreleg tibial apex.
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Plate 4. Acosmeryx anceus anceus: (a) egg; (b–i) larval instars as labelled [h, eulophidae, tetrastichinae, wasp larvae emerging 
from 3rd instar host; i, the same after parasitoid larvae had spun cocoons]; (j–l) pupae as labelled; (m) adult at rest.
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Plate 5. Acosmeryx cinnamomea: (a) egg; (b–j) larval instars as labelled.
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Plate 74. Psilogramma casuarinae, Atherton, Qld (Bc-Ltm-140), p. 216; P. casuarinae, mt coot-tha, Brisbane, Qld (Bc-Ltm-
117), p. 216; P. maxmouldsi, mt coot-tha, Brisbane, Qld (Bc-Jt-24m), p. 223; P. papuensis, Atherton, Qld (Bc-Ltm-136), p. 
229; P. papuensis, kuranda, Qld (Bc-Ltm-191), p. 229; P. exigua, Lee pt, Darwin, nt, p. 220; P. exigua, Atherton, Qld (Bc-
Ltm-141), p. 220; P. menephron nebulosa Smithfield, n Qld (Bc-Ltm-187), p. 226; P. menephron nebulosa, tinaroo falls 
Dam, n Qld (Bc-Ltm-181), p. 226; P. penumbra paratype, cobourg peninsula, nt (Bc-Ltm-145), p. 232. About 0.9× natu-
ral size.
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Plate 75. Coequosa australasiae, Atherton, Qld, p. 99; C. australasiae, Atherton, Qld, p. 99; C. triangularis, Wooyung 
nature reserve, tweed, nSW, p. 103; C. triangularis, Wooyung nature reserve, tweed, nSW, p. 103; Amplypterus pano-
pus panopus, Darwin, nt, p. 67; Ambulyx wildei, east palmerston, n Qld, p. 66; A. wildei, east palmerston, n Qld, p. 66; 
A. dohertyi queenslandi, Daintree, Qld, p. 65; A. dohertyi queenslandi, iron range, n Qld, p. 65; A. dohertyi queenslandi, 
clohesy river, n Qld, p. 65; A. dohertyi queenslandi, Daintree, Qld, p. 65; A. dohertyi queenslandi, iron range, n Qld, 
p. 65. Left-hand column about 0.8× natural size; right-hand column about 0.9× natural size.
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