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TL/SV of long-limbed species is high. Species 
with high TL/SV ratios are typically strong 
jumpers.

Head shape can be described when viewed from 
above (dorsal outline) or from the side (lateral or 
profile outline); see Fig. 2 for examples used in this 
work. This characteristic, for example, is useful for 
identifying Litoria olongburensis which has a com-
paratively longer and more pointed snout than the 
superficially similar Litoria fallax.

The canthus (also called the canthal ridge or 
canthus rostralis) is the shape between the flat 
crown of the head and the side of the head in the 
region between the eye and the snout. In cross-
section this can be rounded or angular (appearing 
like a ridge), and curved or straight when viewed 
from above (see Fig. 3).

The eyes, which are large and very obvious on 
frogs, have distinctive pupil shapes. The most 
common variation relates to the axis along which 
the pupil restricts, either vertically or horizontally 
(Fig.  4). However, some have odd-shaped pupils, 
such as Uperoleia which have rhomboidal pupils. 
Pupil shape is best noted when the iris is nearly 

fully closed since when it is wide open the pupil 
shape may be difficult to determine.

Posterior to the eye is the tympanum, or exter-
nal ear. The tympanum may be very large and 
obvious (e.g. Limnodynastes lignarius), or with a 
distinctive rim (called the annulus), or noticeable 
only as a smooth depression, or indistinct, or 
completely hidden. The tympanum colour can 
also vary between otherwise similar species. A 
fold of skin running along the upper margin of 
the tympanum is called the supratympanic fold 
and its presence or absence can be useful for 
identification.

The texture of a frog’s skin (Fig.  5) can vary 
both between species and within a species. Recog-
nising fine texture can sometimes be difficult in 
the field where moisture held on the surface can 
mask minor variations, making the skin look 
smoother than when dry. Despite many texts 
describing a frog’s skin as ‘smooth’ because it 
lacks larger tubercles, the dorsum of all Australian 
frogs has small glands or fine granules – truly 
smooth skin, if present, is usually restricted to the 
belly. In addition to granules and tubercles, ridges 
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Fig. 1. External features and measurements of an adult frog. Lateral illustration by Melissa Christi. dorsal illustration redrawn by 
Melissa Christi with permission, based on Watters JL, Cummings ST, Flanagan rL, Siler Cd (2016) review of morphometric measurements used in anuran 
species descriptions and recommendations for a standardized approach. Zootaxa 4072(4), 477–495. 
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•	 Bands	or	bars	–	broader	stripes	of	pigment	
that may be arranged along the body 
(longitudinal bands) or across the body 
(transverse bars)

•	 V-shape	–	a	contrasting	light	or	dark	V-shaped	
pattern.

Markings which have contrasting sharp edges 
may be described as ‘clearly defined’ to distinguish 
from ‘diffuse’ or ‘poorly defined’ markings which 
have a ‘fuzzy’ border. ‘Distinct’ markings are those 
which clearly contrast the background while ‘indis-
tinct’ markings may be barely noticeable.

Rarely, individuals can display unusual pat-
terns or colours. The ‘green’ of frogs is in fact a 
mix of colour produced by cells called iridophores 
(cells which reflect blue light) and xanthophores 
(cells which contain yellow pigment). If one of 
these cells is missing the frog will look either 
yellow (individuals missing iridophores) or blue 
(individuals missing xanthophores). Albino frogs 
lack all colour and have pink eyes. These ‘mistakes’ 
are rare in nature. They, and other rare ‘odd-balls’, 
do not warrant specific mention in this work.

Many frogs change colour to match the pre-
dominant substrate on which they rest, or to 

Fig. 9. Common pattern descriptions: (top row) spots, blotches, pale ocelli and flecks; (bottom row) marbling, a 
stripe, bands and a V-shape

Normally green, this L. caerulea (left) lacks yellow pigment and so looks vivid blue, while this L. dayi (right) is just 
highly divergent. Colour extremes of this magnitude are rare in nature. Tony robinson (L. caerulea); Shane Black (L. dayi)
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different function. Litoria pearsoniana, for exam-
ple, has a drawn out introductory note followed 
by two or three shorter notes. While both are usu-
ally appended into a single call, they may some-
times be produced independently. Many frogs can 
also produce a defensive call, usually when under 
threat of attack from a predator. Defensive calls 
are different from other calls as they are produced 
with an open mouth, and may be accompanied by 
‘defence behaviours’, which can include exposing 
bright coloured patches (probably serving as a 
warning to predators they are distasteful or poi-
sonous), actions to make the frog look bigger, or 
even an attempt to intimidate a predator. I can 
recall on several occasions being startled by Cycl-
orana novaehollandiae, which is capable of pro-
ducing an incredibly loud, blood-curdling scream; 
this is sometimes accompanied by lunging at the 
threat. On one occasion an individual swallowed 
my outstretched middle finger up to the second 
knuckle!

Reproductive calls are the most useful for taxo-
nomic and field recognition because (i) they are 
(usually) the most frequent call and the easiest to 

record and (ii)  they convey species-specific infor-
mation in a mating context. Further, mating call 
differences between similar species are often greater 
in sympatry than allopatry (e.g. Littlejohn 1965; 
Hoskin et al. 2005) because of selection against 
costly mating mistakes. Recognising their impor-
tance in frog identification, reproductive calls are 
described in this work phonetically under each spe-
cies description. However, describing a call is 
extremely difficult and limited by the written word. 
To aid identification field ecologists often carry frog 
call recordings on media devices such as mobile 
phones, allowing immediate comparison.

All frog calls are produced by passing air 
between their vocal cords, thus sending vibrations 
through the air which are received by the ear and 
interpreted by the brain. These waves of sound can 
be graphically represented in an oscillogram, 
which plots the amplitude (the peak sound pres-
sure or how ‘loud’ it sounds) against a unit of time 
(Figs 10 and 11). This allows call structure to be 
conveyed in a visual medium.

Based on oscillograms an anuran vocalisation 
can be described as tonal, pulsed, or pulsatile 

Fig. 10. oscillograms (above) and sonograms (below) showing a ‘pulsed’ note (Uperoleia fusca), a ‘pulsatile’ note 
(Litoria chloris) and a ‘tonal’ note (Austrochaperina gracilipes)
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Hands and feet, clues to lifestyle and identity
A frog’s fingers and toes can provide valuable insight into its lifestyle as well as aid identification. Enlarged terminal 
digit tips are an adaptation to arboreal or rock-inhabiting lifestyles and may be accompanied by extensive webbing. 
Terrestrial species have narrow or small digit tips and burrowing species have enlarged tubercles on the feet to aid 
digging. A few have spatula shaped fingers that allow them to swim, breaststroke style, through soft sand. Many 
adaptations have evolved independently across several groups, each with its own idiosyncrasies, and understanding 
these differences can assist in family recognition.

Microhylidae
•	 Digits	with	slight	to	obviously	expanded	terminal	tips
•	 Some	with	nearly	round	tips,	but	most	with	truncated	tips	(a)
•	 Subarticular	tubercles	usually	less	pronounced	than	

Pelodryadidae
•	 Inner	metatarsal	tubercle	small	and	inconspicuous
•	 No	notch	or	crease	on	the	upper	digit	surface	separating the tip 

from the digit
•	 Terminal	discs	never	with	a	circumarginal	groove

Myobatrachidae
•	 Most	without	terminal	digit	swelling
•	 Taudactylus have slightly to moderately expanded wedge-

shaped digit tips (b)
•	 Rheobatrachus have bulbous terminal digit tips (especially the 

toes) (c)
•	 Three	species with spatula shaped fingers (d)
•	 Uperoleia is the only genera within the family to have enlarged 

inner metatarsal tubercles; these are about equal in size to the 
outer metatarsal tubercle (e)

Limnodynastidae
•	 None	with	expanded	terminal	digits
•	 In	some	species	females	have	slight	to	obvious	flanges	on	

finger II (f) and some males have nuptial spines (g)
•	 Many	with	enlarged,	pale	(l)	or	dark	(h),	inner	metatarsal	

tubercles

Pelodryadidae
•	 Litoria have small (≤ digit width) to obvious (i) terminal discs
•	 Digit	discs	round,	except	four	species	which	have	weakly	

transverse oval discs
•	 Digit	discs	surrounded	by	a	circumarginal	 

groove (i)
•	 Cyclorana and L. dahlii lack terminal discs
•	 All	species	with	a	distinct	notch	(j)	or	crease	(k)	on	the	upper	

digit surface separating the tip from the digit (inconspicuous 
in L. dahlii)

•	 Cyclorana have pale enlarged inner metatarsal tubercles, never 
edged black (l)

•	 Cyclorana and L. dahlli with opposable thumbs (m)
•	 All	Australian	frogs	with	finger	webbing	are	Pelodryadidae

Ranidae
•	 Moderately	expanded	terminal	digit	tips
•	 Terminal	swelling	longitudinally	elliptical,	especially	the	toes	

which appear almost pointed (n)
•	 Terminal	swelling	with	obvious	lateral	grooves	(n)
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Previously included within Myobatrachidae, 
genetic studies supported the separation of several 
genera to their own distinct taxon, the Limnody-
nastidae (Frost et al. 2006). The family now includes 
Adelotus, Heleioporus, Lechriodus, Limnodynastes, 
Neobatrachus, Notaden and Platyplectrum. How-
ever, the taxonomic relationship of Mixophyes and 
Rheobatrachus remains unclear and some authors 
also include these in the Limnodynastidae.

With the exception of the Great  Australian 
Bight, Limnodynastidae can be found across the 
entire continent, including the harshest deserts 
(Fig. 14). To avoid water loss species have several 
behavioural, morphological and physiological 
adaptations including burrowing and aestivation, 
cocoon formation, rapid water absorption and 
increased electrolytes in urine production.

Those species that burrow enter the soil by slid-
ing backwards (e.g. the Limnodynastes dorsalis 
group and Platyplectrum) or spiralling downwards 
(e.g. Neobatrachus, Notaden and Heleioporus). To 
aid burrowing most have an enlarged inner meta-
tarsal tubercle which can be pale or keratinised 
and black.

Once underground some burrowing species (i.e. 
Neobatrachus) form a semi-permeable cocoon by 

shedding layers of skin. This cocoon can reduce 
water loss by almost 90% (Littlejohn et al. 1993). 
Further water loss is avoided by lowering metabolic 
rate (aestivation).

Most Limnodynastidae lay eggs in foam nests, 
often obscured by thick emergent vegetation or 
debris. The foam is formed by the female who pad-
dles her hands in an alternating sequence and, in 
doing so, traps tiny air bubbles forcing them back-
wards through the water where they disperse 
around the body and between the legs of the male 
who maintains an inguinal embrace. As the bub-
bles float to the surface they become trapped in a 
jelly containing the egg emerging from the female 
cloaca. Flanges along the second finger of breeding 
females in many species assist in capturing the 
small bubbles (Anstis 2018).

Sexes within the Limnodynastidae are generally 
not distinctive with females and males appearing 
superficially similar. Some breeding males can be 
recognised by the presence of nuptial pads or nup-
tial spines (some Heleioporus and L. lignarius), and 
breeding females can have a broad flange on the 
first or second finger (especially Limnodynastes 
and Philoria). However, these characters are often 
absent when not breeding. Males of some species 
may have comparatively larger and more muscular 
forearms.

While there is no universal external feature for 
separating Limnodynastidae from Myobatrachidae 
in Australia, most Limnodynastidae have smooth 
ventral surfaces and a plain off-white or unpat-
terned belly/throat. In contrast the ventral surface 
of most Myobatrachidae is either granular or dis-
tinctively pigmented with bright colours or con-
trasting patterns.

Members of Limnodynastidae can be recog-
nised from Pelodryadidae or Microhylidae by the 
lack of expanded terminal digit discs, and all are 
terrestrial in habit. They can be further recognised 
from Pelodryadidae by lacking a distinct notch or 
crease near the end of the finger and having 
smooth bellies (v. granular).

Family LIMNODYNASTIDAE

Fig. 14. Limnodynastidae species richness across 
Australia. Coloured scale indicates the number of species 
occurring in a 10 x 10 km cell Source: Cogger (2018)
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Heleioporus australiacus (Giant Burrowing Frog)
♂ to 78 mm; ♀ to 97 mm. Shape: a large robust terrestrial spe-
cies; mature males with enlarged forearms. Dorsum spinose 
becoming globular on the flanks. Pattern: uniform dark choco-
late brown, or brown with indistinct darker patterning/spots. 
Flanks pale blue, infrequently cream. Scattered cream and/or 
yellow globular tubercles on the flanks and around the vent, often 
tipped with a fine black spine. A series of yellow glandular tuber-
cles past the corner of the mouth to near the forearm. Tympa-
num depression large, rim usually obscure but may be obvious. 
Limbs often with small yellow spots on the upper segments; 
tibia glands may be swollen. Ventral surfaces smooth, males sometimes with small black spines on throat; belly 
cream or pale blue, throat may have a light brown dusting. Small divided flap in the anterior corner of eye. Pupil 
distinctly vertical. Fingers unwebbed; a series of black spines on fingers I, II, and usually III, the largest spine (finger 
I) may be 5 mm in length. Toes with basal webbing; large pale inner metatarsal tubercle on the foot. HABITAT: 
Northern populations are predominantly associated with heath, while in the south individuals can found in heath, 
dry forest and rarely wet forest. Adults spend most of their time (>95%) a considerable distance from water and 
seem to avoid riparian areas even though these hold breeding sites. During the day adults shelter down single or 
multi-use burrows, but can sometimes be located under leaf litter or logs. Radio-tracking studies have shown that 
these frogs have exclusive non-breeding territories ranging between 420 and 580 m2. CALL: A soft, resonant, low 
pitched owl-like ‘ou-ou-ou’. Each note lasts ~500 ms and is repeated 18–24 times a minute. SIMILAR SPECIES: 
Largely unmistakable within its range, but probably most similar to Limnodynastes dumerilli (p. xxx) from which 
it is recognised by its vertical pupil (v. weakly horizontal to round), spinose skin, yellow glandular tubercles on the 
flanks, and males have enlarged nuptial spines (v. nuptial pads). NOTES: Coast and ranges from Singleton south 
to the central highlands in the vicinity of Walhalla (Vic). Possibly a break in occurrence between Jervis bay and 
Narooma, separating the species into northern and southern populations. No records more than 100 km from the 
coast. Peak activity occurs on still nights when conditions exceeding 5 mm of rainfall, 60% humidity and 8°C. 
Genuinely rare. Vulnerable (EPBC Act).
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Morpho-functional groups of Limnodynastes

Species/Group Key features

Limnodynastes dorsalis (p. xxx) 
L. dumerilli (p. xxx) 
L. interioris (p. xxx) 
L. terraereginae (p. xxx)

•   Large (to 88 mm) fossorial frogs with large heads and stocky bodies; legs short 
(A–E)

•   A pale cream, yellow or orange glandular streak from below the eye, past the corner 
of the mouth, to near the forearm

•   Tympanum indistinct; at most an obvious smooth depression
•   A large conspicuous oval gland on the tibia surface (F)
•   Fingers unwebbed (H); breeding females with broad flanges on one or more 

fingers
•   Large, shovel-shaped inner metatarsal tubercle, greater in length than toe I (G)
•   A conspicuous and deeply divided outer metacarpal tubercle on the palm (H)
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Limnodynastes peronii (p. xxx) 
L. convexiusculus (p. xxx) 
L. depressus (p. xxx) 
L. fletcheri (p. xxx) 
L. salmini (p. xxx) 
L. tasmaniensis (p. xxx)

•   Medium-sized (to 76 mm) ground-dwelling frogs (I–M)
•   Five patterned with brown to khaki blotches (I–J, L–M), one with elongate light and 

brown stripes (K)
•   A narrow glandular cream, pink or salmon streak from below the eye past the corner of 

the mouth
•   Fingers unwebbed; breeding females with broad fringes on one or more fingers
•   Toes with at most basal webbing and lacking fringes (N)
•   The small to moderately sized pale inner metatarsal tubercle is round, shorter in 
length than toe I (N)

I J K L

M N
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Species/Group Key features

Limnodynastes lignarius (p. xxx) •   A medium-sized (to 62 mm) ground-dwelling frog associated with large sandstone 
formations in northern NT and WA

•   Skin granular; breeding males with minute black spines particularly on the limbs, face, 
snout, flanks, posterior abdomen and eye-bulges

•   Pupil weakly vertical (Q)
•   Tympanum about as larger or larger than eye diameter (Q)
•   Fingers without webbing; males with dark sharp spines on each thumb (R)
•   Toes with, at most, a trace of webbing and lacking fringes
•   Pale inner metatarsal tubercle moderately developed but shorter in length than 
toe I (S)
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Subspecies
Size 
(mm)

Toe 
webbing

Colour/pattern

L. d. dumerilli 52–73 ¼
No vertebral stripe. Dorsum indistinct light and dark browns. Ventral pattern 
moderately distinct, belly often with a yellow flush and mottled with grey

L. d. fryi 75–83 ¼
Vertebral stripe fine and faint, or absent. Dorsum pattern indistinct light and 
dark browns tending to a blue wash on the flanks. Ventral pattern moderately 
distinct, belly yellowish with blueish mottling/reticulation

L. d. grayi 45–60 Basal
Vertebral stripe. Dorsum pattern moderately distinct, light brown with finely 
dissecting dark brown marbling. Ventral pattern moderately distinct, belly 
mottled with grey

L. d. insularis 45–62 Basal
Vertebral stripe. Dorsum pattern very distinct, contrasting pale brown and 
longitudinal chocolate patches. Ventral pattern moderately distinct, lower 
flanks and belly often with a blue wash and mottled with grey

L. d. variegatus 53–65 Basal
Vertebral stripe incomplete or absent. Dorsum pattern sharp to moderately 
contrasting, dark blotches not arranged in a longitudinal pattern. Ventral 
surfaces bold, belly patterned with black

Limnodynastes dumerilli (Eastern Pobblebonk)

The Eastern Pobblebonk varies considerably in size and 
colour, but consistent differences have led to the recognition 
of five subspecies. Interbreeding between subspecies is 
common, making identification to subspecies problematic. 
Shape: all L.  dumerilli subspecies are large stocky ground-
dwelling frogs with a deep head. The snout is rounded from 
above and round to weakly bent in profile. The limbs are 
short. The dorsum is with or without scattered to abundant 
low rounded tubercles which sometimes align to form irreg-
ular rows or low ridges. Pattern: a broad distinct to indistinct, clearly defined dark lateral head-stripe runs 
from at least the nostrils to above the forearm. The tympanum is indistinct. A conspicuous cream, yellow or 
sometimes salmon glandular ridge runs from below the eye to above the forearm. All subspecies have a 
prominent tibial gland on each leg. The groin and posterior thighs are dark with cream or pale blue f lecks to 
spots/blotches (less common). Fingers unwebbed; toes with obvious to inconspicuous basal webbing and 
some fringing; a large pale inner metatarsal tubercle is present on each foot.

HABITAT: A variety of waterbodies including ephemeral ponds, dams, roadside ditches, permanent swamps 
and flowing or static streams in grassland, woodland, sclerophyll forest, and heaths. CALL: A single explosive 
‘bonk’ repeated continuously; all subspecies sound similar except L. d. fryi, which has a deeper note. Males may 
call synchronously, with a lead male initiating the call of surrounding males. Notes deeper than L.  terraereginae, 
but not as deep and more explosive than L. interioris. Can be heard throughout the year with peak activity 
Sep–Mar but may be more restricted (Dec–Jan) at higher altitudes (>900 m) or in the south (i.e. southern Vic, SA 
and Tas). SIMILAR SPECIES: Similar to L.  i nterioris (p. xxx) and L.   terraereginae (p. xxx). Recognised from 
L. interioris by its reduced toe webbing and patterned ventral surfaces (v. relatively uniform cream/yellow). The 
tibial gland of L. interioris also tends to be uniform copper-brown (v. patterned with indistinct to distinct darker 
pigment) and they have a comparatively shorter foot (mean FL/SV 0.58 v. 0.65 in L. dumerilli). Limnodynastes 
terraereginae can be recognised by its scarlet-red markings in the groin and posterior thigh. Neobatrachus sudel-
lae (p. xxx) is a smaller frog (to 55 mm) with a shorter snout that is rounded to truncate in profile, has a vertical 
pupil, and lacks a swollen tibial gland. Recognised from H. australiacus (p. xxx) by its weakly horizontal to round 
pupil (v. distinctly vertical) and lacking spinose skin, yellow glandular tubercles on the flanks, or enlarged nuptial 
spines. NOTES: Limnodynastes d. dumerilli: Kangaroo Island and southern Mt Lofty Ranges, through the 
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! L. d. fryi
! L. d. insularis
! L. d. variegatus
! L. d. grayi
! L. d. dumerilii

Subspecies of L. dumerilli and their identification characteristics



FAMILy  L IMNODyNAST IDAE
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L. d. grayi, Sassafras NSW L. d. grayi, Vincentia NSW

1/4 toe webbing of L. d. dumerilli Basal webbing of L. d. grayi

L. d. dumerilli, Towarri NSW

L. d. fryi, Cooleman NSW L. d. fryi, Cooleman NSW 

L. d. dumerilli, Towarri NSW


