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SUMMARY

Taxonomy and systematlcs of the genus Uperoleia Gray

(Anura : Leptodactylldae)

The teptodactylld genus Uperoleia Gray comprlses small,

morphologtcally conservative, fossorlal specles of frogs that are

dlstrlbuted throughout Australia in the wet/dry tropics, the Pllbara and

eastern Australia. They penetrate New Gulnea ln the lowland areas

across Torres Strait.

In thls study representatives of the genus are examtned wlth

respect to external morphology, osteology and. where posslble, caII.

seven new species are recognlsed and one ls synonlnnlsed, resultLng ln a

genus comprlslng 23 taxa.

A study of the ontogeny of bone in representatlves of the genus

together wlth two related sPecles Ranld slqnlfera and Sseudophrvne

Uibronl)nrovldes descrlptive data on the development of bone ln both

premetamorphlc and postmetamorphlc materlal. Taxonomlc declslons made

with respect to the recognltlon of two cognate specles pairs,

g.- lnundata and u. arenicola, ôrrd u- rugosa and u' capitulata are

examined ln the llght of these ontogenetlc data. In the case of the

ftrst palr, the problem ls unresolvedl but ln the case of U. ruqosa and

9. capltulata, the Judgments made are vlndlcated.

Ontogenetlc data are examlned further ln the llght of the proposal

of Tyler et aI. (I98la) that UperoLela ls a paedomorphlc llneage. This

premlse ls accepted, and 12 characters are tdentlfied as lnfluenced by

heterochrony ln Uperolela.
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Alberch (1985) hypotheslzed that paedomorphosls should lead to a

hlgh Level oE homoplasy ln a cladistic analysis of such a llneage.

Preliminary data Êrom such an analysis of the relatlonshlps of taxa

wlthln Uperolela do not supPort this hypotheslsl but given the weak

nature of the data base. thls result requires further lnvestigatlon

withln a more malleable grouP.

The dlstrlbution patterns of uperoleia are unique amongst

Australian vertebrates and no explanatl-on can be provided for the

absence of the genus ln southwestern Australla. Local edaphic factors

are important wlthl-n current distrlbutlons.,wlth only one specles,

U. trachvderma.belng assoclated wlth a partlcular soll tyPe.

-)
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L INTRODUCÎION

Knowledge oE the diverslty of the Australlan frog fauna has

increased dramatlcalty over the last two decades (Ðzler I979b; Cogger'

cameron and cogger 1983; Frost 1985). One reason Eor thls lncrease ls

access by herpetologlsts Eo the wet/dry tropics of the north of

Australia durlng the wet season when frog actlvity ls maximal. Since

many components of the northern fauna are fossorlal, knowledge of their

exlstence and oE aspects of their blology can be obtained only during

the monsoonar periods when the frogs are foraging and breeding above the

surface of the ground-

Access to these areas at this tlme ls dlfficult and hence much

information ls obtained fortuitously. Troplcal storms are hlghly

Iocallzed for much of the wet season, herpetologists are €ew and

herpetologistsintherightplaceattherighttl.mearerare.

Nonetheless, tremendous progress has been made ln our understanding of

the Austrarlan frog fauna and in our knowredge of fossorlal specles ln

partlcular.

onesuchgrouPoffrogsbelongstoagenusofsmall,cryptlc

species of limited morphologLcal dtverslty. Dellneatlon of members of

the genus ls reliant uPon such Eugltlve characters as call and colour

and pattern ln life, together wlth a Eew characters of external

morphology and wlth osteologtcal features (IYIer, Davies and lilartin

l98Ia,b,c).

The deflnitlon of the content of this genus, together wlth an

lnvestlgatlon of evolution wlthln the genus, form the basls of thls

thesls.

uperoleia Gray, I84Ia was erected to accommodate a small' squat'

short-Iegged fossorlal Erog collected by G' Grey ln 'llestern
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A¡-lstralia'. The specles, named Uperolel-a marmorata, ls thought to have

been collected ln the vlclnlty of the Prince Regent River fn north

Llestern Australia, a locaLity deduced from the account of Grey's travels

(Gray f84lb) examined by Tlrler et aI. (I98Ia). Gray lndicated in this

latter publlcation that the specles was a representative of the Ranidae.

Cope (1865) emended the generic name to Hvperoleia, an actlon

followed by Boulenger (1882), Lucas and Le Soeuf (1909), Nieden (1923),

Fletcher (1889, 1890, 1891, 1892, 1894, 1898), BoettgeE (L892, 1894),

Aflato (18961 and tf .K' Parker (1888)-who mascull-nised the binomen and

referred Uperoleia as a subgenus to Hvperolius (Uperoleia) marmoratus.

Loverldge (1935) and H.tl. Parker (1940) reverted to Gray's

origlnal name. wlth Parker placing the genus !n the leptodactylld')
subfamity ltyobatrachinae. AII subsequent authors have adhered to the

declsion on generic disposition; although many authors now recognlse the

Australian members of the Leptodactytldae as a separate family' the

Myobatrachldae (Frost 1985).

prior to I981 the species variously assigned to gpero.Ie:e were

the nominate specles,9. marmorata Gray, I841, PseudophrVne mioberqi

Andersson, I9I3, Pseudophrvne ruqosa Andersson, 1916r and Pseudophrvne

f lmbrl-anus Parker, 1926.

Andersson (19f3) described P. mloberqi from two smalL specimens

collected at Noonkanbah in north ldestern Australla. The species has had

an unstable nomenclatural hlstory. Nieden (1923), Harrison (1927) and

Loveridge (1935) referred lt to Pseudophrvne Fitzlnger' 1843.

H.w. parker (1940), however, regarded the specles as a rePresentatlve of

Glauertia Lovertdge, 1933. AIt oE these authors took no account of the

presence of teeth on the maxlllary arch, a feature not found ln elther

pseudoÞhryne or Glauertia. Lynch (19?I) 'tentatlvely' transferred the
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specles to Uoeroleia , corûnentlng that slmllarltles be tv¡een Uperolela and

Gl-auertla warranted closer examinatlon. However, fleId guides and

checkllsts publlshed subsequently (cogger 1975, Tyler 1976a, Barker and

Grlgg I9??) maintaLned Parker's (1940) opinlon by placlng mloberql wlth

Glauertia. It was not until the revlsion of Tyler et al. (I98Ia) that

the species was referred unequivocalLy to Uperolela. These authors

redescribed the specles from the type sPeclmens and later expanded the

descrlptlons to include osteological and calI data obtained from freshly

collected material (tyler et al. t98lb)-

Pseudophrvne ruqosa Andersson, 1916 was based on a speclmen

collected at Mt Colosseum, south east Queensland. Andersson commented

{4o,F

that this species was sl-mllar to g. mioberqi but rthe dlfferences were

suEflcient to render the taxa dlstinct. Loveridge (1935) considered

ruqosa a subspecies of U. marmorata. H.H. Parker (1940) confirmed

Loverldge's generic designation, but considered U. rugosa a dlstinct

specles, dLstinguished frorn U. marmorata by the absence of maxlllary

teeth. (parker did, however, mlslabel an lllustration of the palate of

a toothed uperoleia specles as u. ruqosa. (Parker 1940, p.68).)

Subsequent contrlbutors recognlsed the indivlduallty of p. rusosa until

Hoore (1961), a self-confessed 'Iumper" synonl'mlsed the specles wf.th

U. marmorata. The differences between 'speclmens from different

locallties noted by hlm were thought to be geographlc varlants because

of the presence of lntermediate forms in some localltles. LlttleJohn

(1963) dlsagreed wlth tloore and recognlsed three dlstlnct call types

wlthln the genus ln eastern Australla (LlttleJohn 1967). One call type

he called U. marmoratarand the other two he referred to as U. ruqosa

(form A) and U. ruqosa (form B). U. ruqosa was recognlsed by aII

subsequent authors, although the deflnltlons of the specles were
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extremely broad and lt l-s clear that many specimens were mlsidentlfled.

Tyler et al. (l98fa) redeflned U. rusosa from the type speclmen;and

Davies and HcDonald (1985) expanded thls deflnltlon wlth morphological'

osteologj-cal and call data obtalned from freshly collected topotyplc

material.

pseudophrvne Elmbrlanus Parker 1926 was descrlbed from a slngle

female from the St George Dlstrict in south central Queensland. Parker

(1940) synonl'mised thls species wlth U. ruqosajand this synonymy was

adopted by alI subsequent authors untll Tyler et al. (l98la) resurrected

the specles on the basls oE lts larger slze and these authors'

experlence with restrlcted dlstrlbutions of species ln the north and

north-west oE the contlnent.

The nomlnate specles, 9. marmoratarwas thought to have a wide-

ranglng dlstribution across the north of Australia and down the east

coast. Kefersteln (1867) recognl-sed a subspecles of Uperoleia,

U. marmorata var. Eeylggta Erom Randwick. N.S.lf . Straughan (f966)

recognÍ.sed U. laeviqata as a separate species ln an unpubllshed thesis'

but the specles !s indetermlnate from hls data. tfzler et aI. (L98}a)

examlned the type serl-es. deslgnated a lectotype and, from thls

material, redeflned the sPecies.

Tyler et al. (t98la) restrlcted the known dlstrlbutlon of

U. marmorata to the type locallty ln northern western Australian thus

Ieavlng many specimens undetermlned. Parker (1940) had lndicated that

examples of U. marmorata from the coastal reglon of N.S.tt. are very dark

and may be recognlsed as a dlstinct race. three prevlously undescrlbed

specles are recognlsed ln thls thesls from coastal N.S.W. and Vl-ctorla.

erler, et al. (t98la) restrlcted thetr revlslon to sPecles from

the north and northwest oÊ the contlnent. The named sPecles,
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U. marmorata, U. ruqosa, u. mloberqt, U- flmbrlanus and U-

they redefined frorn the tyPe materlal; and they descrlbed U-

laevlqata

U. borealls, U. crassa, U. lnundata, U. Ilthomoda, U- mlcromeles,

U. minlma, U. talpa, U. varleqata and, Ln subsequent publicatlons,

U. aspera (tYler, et al. 1981b) and U. trachvderma (fyler, et al. I98Ic).

These authors further showed that the characters used by

Loveridge (1933) to erect Glauertla, namely a widely exposed

frontoparietal fontanelle and extensive toe webblng, represented

extremes ln a continuum of characters found within Uperoleia. They,

therefore, suppressed Glauertia and transferred the included species,

9. russelli and I . orientalis to Uperoleia.

uperoleia orientalls (parker 1940) was descrlbed from three

specimens. The holotype and one ParatyPe were collected by H. Stalker

at Alexandria Station on the Barkly Tableland. Ty'Ier, Davies and Martin

(1983) were unsuccessful in locatlng the species at the type locallty,

and tt ls clear that biological data from this species probably will be

obtaíned fortuitously. The third specimen was collected by G. tliLkins

from Groote Ellandt ln the GuIf of Carpentaria. lyler, Davies and

l{atson (1986) have shown this paratype to be referrable to p . lnundat

arenlcola,

U . varLeqata was descr

A.K. Lee durlng the dry season from soil ln the vegetable Patch at

Glbb Rlver Station in the central Kimberley. Collection of calllng

males durlng the wet season of 1984/85 has shown thls taxon to be, l-n

reallty, U. Iithomodarand the specles has thus been referred to the

synonFny of U. Iithomoda by Tyrler, Davies and Hatson (ln Press)'

Data on calls of Uperolela specles were sparse Prlor to I98I.

Harrlson (1922) tikened the caII of a Uperoleia specles at Mosman ln

þe 1 ele"r gbe{' trqsr*),
lUêaifrom a series of speclmens obtained by

N.s.tt. to a 'Iimnicollne blrd' rather than a frog. LlttleJohn and llai.n



6

(1960) descrlbed the caII of p. russelll as a short gratlng squelch,

'grk, grk'j while Haln and Storr (1966) described the caII of the same

specf.es as a high pltched abrupt 'ahk' whlch can change to an '1k'. 'l

Lltttejohn (1969) descrlbed the call of the specles he asslgned to

u. marmorata as a long rasplng s9uelch., and the call of u. rusosa
h o.,r, ,ao

(form B) as a long unpulsed call. U. ruqosa (Eorm A) was descrlbed asaa '

short pulsed advertlsement calt (uartin and LlttteJohn 1969).

Straughan (1966) provlded sonagrams of three specles of Uperoleia,

but none was referrable to any specimen collected by him and deposited

ln the Queensland Huseum. Straughan's thesis was not published'

Barker and Grigg (I9??) descrlbed calIs of specles oE Uperoleia

varlously deslgnated u. marmorata, 9. 4gosa and G. russelli. An

accompanying tape recordlng of a call of a north western species and of

Llttlejohn's two eastern call types of U. ruqosa ls avallable' To date

these calls have not been analysed.

ezler et al. (l98la) provided sonagrams and descrlptlons of the

calls of U. arenlcola, U. borealls, q. ry, U. inundata, U' lithomoda

and u. mlnlma; ffIer et aI. (I98Ib) provlded call data for u. ËPera and

p. mloberql and u. trachvderma (tYter, et al. I98Ic). Davies and

McDonald (1985) publÍ.shed ä sonagram and call data for U. ruqosa'

Robertson (1984) publlshed the call of U. ruqosa (form g), the species

recognlsed here as q. laeviqata.

Data on breedlng bioLogy and tadpole morphology for the genus are

rare. Harrlson (Ig22) collected recently-metamorPhosed lndlviduaLs in

January, and deduced that the Uperolela specles at l'losman was a summer -

breeder. Fletcher (1889), however, observed a female lay over 200 eggs

ln Septemberrand also observed amplexus as early as August. LlttleJohn

and Haln (1960) concluded that u. russelll probably breeds
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opportunlsticatly. Tyler et aI. (I98la,b,c) collected calll-ng males

durlng the wet season ln the wet/dry troplcs of the north. Humphrles

(lg?9) recorded clutch sizes oE 225.3184.5 ln U. ruqosa (form B) and

showed that a second clutch is oEten produced at the end of the season'

À^eq^^

L¡atson and ltartin (I9?3) recorded slmilarLclutch slzes oE 225x2I'I
lôhq¿
(81-352) for UperoleÍa.
L

Hartin (f967) and Q'Ier, lfatson and Hartin (I98I) descrlbed the

small eggs, ovlposltion and larval life of Uperoleia,,and consldered the

breedingblologyasthenormalaquatictype.Hoore(196I)described

early development of materlal collected from uralla on the New England

Tableland;and Hatson and Hartin (I9?3) descrlbed the tadpole of

,u. marmorata'. The tlfe history of u. lnundata was described by Tyler'

crook and Davies (1983) who recorded the usual 2/g too'tt rows of
[w*lro^*^¿ u*'h^ 'qÐ

myobarractrlne speàä=¡:-;îil the upper rorp dlvlded. A poorly developed

borderoflargepapltlae,whlchlswldelyseparatedsuperiorlyand

Lnferiorly, surrounds the oral afsc{-¡¡ìer e}al'rnts)

Huscledatahavebeenprovldedbyanumberofauthors.Jones

(1933) descrlbed the pectoral musclesrwhllst Qrler (19?I) investlgated

the myolntegumental attachments assoclated wtth the vocal sac

lvlt' f 'qrrlapparatus.'J''"""y'ound differences in the muscles assoclated wlth the

vocalsacslttslnthetwothenrecognlsedgenera,Uperoletaand

Glauertla. Heyer and Llem (19?6) provlded data Eor the mandlbular

muscles ln uperoleia and Gtauertlajand Thompson (198I) recorded

M. depressor mandlbulae, M. intermandibularls and genlohyoideus for a

slngle specles of Uperoleia. Horton (1982) descrlbed the form of the

tongue muscleslwhllst Tyler (19?2b) and [Ier et aI'

the condltlon of the superflclal mandlbular muscles'

muscles, Jaw adductor muscles and pectoral muscles'

(198Ia) rePorted un

other mandlbular
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Osteologlcal data rrrere provlded orlglnally by tl.K. Parker (1888)

wlth an l-Ilustratlon oE the skull of 'Hyperollus (Uperolela)

marmoratus.' H.ll. Parker (1940) described the palatal bones of

Uperoleia. and Loveridge (1933) provlded lnformatlon on the condltlon of

the frontoparletal fontanelle ln GlauertLa specles. Stephenson (1967)

illustrated the skull of Glauertia russeltirand descrlbed the influence

of heterochrony on thls structure. Lynch (f971) illustrated and

discussed cranlal osteology in Gtauertla russelll and U. rusosa' Tyler

(I9?6b) described pelvic airdle morphology ln both Glauertia and

Uperoleia.

Heyer and Llem (19?6) included osteologtcal data ln their

analysis of lntergeneric relationships amongst myobatrachld frogs'

Osteological data for most Uperolela specles have been provided by Îy'Ier

et aI. (l9gla,b,c), Ty,Ier and Davies (1984), Davies and HcDonald (1985)'

Davies et al. (1985), Davies and Littlejohn (1986) and Davles et aI'

( re86) .

Karyotypic data have been publlshed by Morescalchi (1973), Davies

et 41. (1985) and Hahony and Robinson (1986)'

The sklns of uperoleia specles have been a rlch source of

polypeptldes wlth pharmacologlcal activity. Erspamef, d€ caro and

Endean (1966), Erspamer, Negri, Erspamer and Endean (I9?5), Anastasl,

Erspamer and Endean (I9?5), Roseghlni, Erspamer and Endean (1976) and

Erspamer, Erspamer and Llnnart (f9??) obtained a non-manunallan

tachyklnln(whlch they named Uperoletn)from thousands of sklns oE frogs

from Queensland and N.S.H, and ldentifled as q' .ry and

U. marmorata. Other pharmacologlcally lnterestlng peptldes also were

obtalned. Hoú{ever, the actlvtty ratlo among the varlous peptldes varled
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not only for the dlfferent preparati.ons but also wlthf-n a sf-ngle

preparatlon (ErsPamer et aI. l9?5).

The batches of skln obtalned clearly represented more than one

species. From N.S.!ù. I here recognlse five specles. From Queensland,

three of these flve species occur, and at least a further slx species

are recognlsed. It would seem from the titerature that most of the

sklns were collected ln southern Queensland (although the collection

data are vague), where three specles are known to occur, all three

sometlmes at the same site (G. Ingram Pers. comm.; Straughan 1966).

clearly the resolution of specJ-es oE uperoleia ln eastern

Australia is essentlal for thls type of pharmacological work to be

maxlrnal Iy ef fective.

Many authors have made contributlons to distrlbutlon and natural

hlstory da ta oE Uperolela specf-es. Informatlon on eastern Australlan

specles has been provided by Archer (1978); Brook (1975); Brooker and

Caughley (1975); Czechura (f9?8); Fletcher (1889,1890,189I, L892,

1893, 1898); Harrlson (L922); Krefft (1864); Littlejohn (1967, 1969'

I9?l); Hartin and LittleJohn (f969); Ì'tcEvoy, McDonald and Searle (1979);

Parker and Tanner (1972); slater (1978); slevin (1955); and l{ebber and

cogger (f976).

Gow ( I981a,b) ; torltchell ( 1955) ; ryler and Davies ( 1986) ; Tyler,

Davies and l¡lartin (1983); Tt¡Ier, tfatson and Davies (1983, 1986) and

fùilklns (f928) provlded data for Northern Territory material and

LlttleJohn and l,tain (1960); Haln (1954, 1965); Loverldge (19a9); Haln

and Calaby (195?); Haln and Storr (1966); Smlth and Johnstone (f98I);

Qzler, Smlth and Johnstone (1984) for specles from llestern Australia.

Australla wLde records are provlded by Cogger (1983); Cogger, Cameron

and Cogger (1983); Grlgg and Barker (I9??); Tl'Ier (1976, 1982); Tyler
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and Davles (1984) and lyler, Llatson and Martin (1981). Reference to

Uperolela Ln New Gulnea ls made by Menzies (I9?4); Zwelfel and Tyler

(f982) and Qzler and Davles (f984).

As indicaÈed by Moore (196I), mlnor mentlon of Uperoleia is made

by Lürkln (1863), Krefft (1865, 186?, 18?O), Cünther (1867), Boettger

(1892, 1894), AfIaIo (1896) and Barbour (1914).

Batrachomvia parasltlsm Is reported by xrefft (1864), Skuse

(Igg9), and Boettger (1894) whilst trematode parasltes are recorded by

Johnston (19f2). The intermaxlllary glands were described by

Edmund MüIler (1932).

Lynch (19?I) suggested that Uperoleia and Glauertla were closely

related but Heyer and Llem (19?6)ruslng a monothetl-c clusterlng

technlque, found Glauertla and Hvobatrachus to form a slngle llneage,

whilst Uperoleia and Taudactylus were closely related to each other

Farris, Kluge and Mlckevlch (1982) reanalysed the data of Heyer and Liem/tflb)

and provlded evidence for monophyly of Uperolela and Glauertia' Since

these genera had been synonyrnlsed by firler et al' (I98Ia)' the latter

analysls appeared more reallstic.

Btake (19?2) suggested a relatlonshlp of UperoLela with

Pseudophrvne uslng a phenetlc analysls,whitst Daugherty and Haxson

(1982), on rhe basls of biochemical data consla"ftpuror"ru,

Mvobatrachus and Arenophrvne to form a grouP of genera that are

relatlvely close to RanldelLa. These authors postulated Uperolela to

have dlverged Erom Ranidella 35-46 my bP. HAxson and Roberts (1985)

later consldered uperolela to not have a close relatlonshlP wlth the

cluster of genera, Ep!flgJ?h¡:tE.' Arenophrvne, Mvobatrachus and Hetacrlnia-

A cladlstf-c analysls of myobatrachlne genera has yet to be

undertaken.
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Trventy-three species of Uperolela are recognlsed ln thls thesls.

Orlglnal descrlptlons are expanded by addltlonal morphologlcal '

osteologlcal and dlstrlbutional data. Ontogenetlc data for bone are

provlded where posslble for some specles of Uperolelarand also for the

closely-related generarRanl,delta Glrard and Pseudophrvne nltzlnger-

An analyses of phylogenetlc relationshlps wlthln Uperolela is

attempted, and the dlstrlbutlonal pattern of the genus Ls examined'
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2. }TATERIALS AND I,TETHODS

Materlal reported here ls deposited ln the Amerlcan Museum of

Natural Hi-story, New York (AMNH), the Australian Museum, sydney (AH),

the Brltish Huseum (Natural History), London (BÌ,:I{H), the Californla,'r

Academy of Sclences, san Francisco (cAS), the cSIRo Divislon of ldlldllfe

Research CoIlectlon, Canberra (nr'¡WC), the Museum of Comparatlve Zoology,

Harvard (I,ICZ), Huseum of Natural History, University of Kansas' Lawrence

(KU), Huseums of Vlctorla, Melbourne (Nl{V), Northern Territory Museum,

Darwin (r,¡t¡,r), Queensland Huseum, Brisbane (9u), Museum of Natural

Hlstory, Stockhotm (unnu), South Australian Museum, Adelaide (SAM) and

the Unlverslty of Adelaide osteologlcal collection (UnZ). Inltlals

following these abbrevlations are departmentat ldentlflcations wlthln

the instltutions, and generally precede the reglstration numbers on the

tags attached to the sPeclmens.

Host species of UperoLeia possess parotold glands which cover the

side of the head and obscure the t]rynpana. This characteristlc prevents

accurate measurement of head length and head width. Measurements taken

Idere: eye dlameter (E), eye-to-narls dlstance, (E-N) internarial span

(IN), snout- to-vent length (S-V¡ and tlbia tength (TL). The methods of

measurement follow Tyler (I968).

Results are expressed as mean t standard devlatlonrwlth ranges

in parentheses.

Dentitlon of speclmens was determlned from visual external

examlnatlon wtth conflrmatlonrin cases of doubt, by tactlle methods.

osteologlcal data'were obtained from cleared and stalned

speclmens wlth allzarln red S for bone prepared after the method of

Davis and Gore (194?), and wlth atlzarln red S for bone and alclan blue

for cartllage prepared after the method of olngerkus and Uhler (1977).
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Osteologlcal descrlptlons Follow Trueb (1979) (wlth the exceptlon of the

use of vomer rather than Prevomer) and Andersen (1978) (for the carPus

and tarsus). Haterial that has been cleared and stalned ls lndlcated by

(A) following the museum abbreviation and reglstration number, or by

indlvidual deslgnatlon-

Advertlsement calls were recorded wlth a uher 4000 Report Honitor

tape recorder and an AKG D190 ES microphone, or a sony TC5l0-2 tape

recorder and a Beyer M88 dynamlc microphone, at a taPe speed of 19 cm

"."-1. 
lÍet-bulb air temperatures were measured with a Schultheis

rapld-reading thermometer close to the calllng sites of males.

Calls were analysed by means of a sound spectrograph (Kay I'todel

?800 Digital Sona-Craph). Temporal characterlstics of calls were

determined from wide-band (300 Hz bandpass), and spectral characteristlcs

from narrow band (45 Hz bandpass), spectrograms. Three calls of each

male were analysed, and mean values were calculated'

Tadpotes were staged according to Gosner (1960)'

Llne drawlng outllnes were obtalned wlth the ald of a tlíld l{9

stereoscoplc dlssectlng microscope with attached 0.4x reducing lens' and

a camera luclda.
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3. TAXONOMIC STUDIES

3.1 Account of characters

External features

Habitus : Uperoleia specles are small, squat frogs ranglng ln adult size

from 16 run (d) ln U. minima to 36'mm (9) in U. talpa. The body ls

moderately broad to broad and the lÍmbs are usually short. The maxlmum

TL|5-V ratio recorded ls 0.44 mm ln U. tvlerl and the mlnimum is 0.29 mm

ln U. talpa.

Head shape: The head is usually small and the snout short. The nares

are narrowty or moderately separated ln aIl specles except 9. micromeles-

1n which they are wldely separated. The snout can be truncated when

vlewed from above, gently rounded, or more acutely polnted.

Intraspeclflc variatl-on occurs ln thls feature, and all snout shapes may

be found at the one locallty. Snout shape ls susceptible to

preservatlon technlques, and strong dehydrating preservative usually

results ln truncated snouts. In proflle, the snout is usually gently

rounded. In U. fusca the snout ls rounded ventrally but lnclined

posterodorsal Iy.

Dermai qlands: Prominent parotold, lngulnal and coccygeal glands are

common. The parototd glands are hypertrophled ln 9. tvlerl, U. martlni

and U. capltulatarand are prominent ln aIl other species except

U . trachvderma. The ingulnal glands are hypertrophied ln U. mloberqi,

many U. EgE, U. llthomoda, son€ p. mlmula and ln p. capltulata.

Coccygeal glands are not always apparent even lf the parotold and

lngulnal glands are well developed. They can be poorly, moderately or

well developed. Submandibular glands vary between species. They may be

dlscrete or dlsrupted withln the one specles. Degree of development

ranges from almost absent to extremely promlnent.
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Skln texture: Dorsal skln may be smooth as ln U. capltuLata and

u. talpa, moderately rugose as Ín [. mlmularor rugose as ln

9. mloberql. I . trachvderma has characterlstlc flnety conlcal tubercles

on the dorsun found ln no congener. Ventral skin is coarsely granular'

flnely granular or agranular. Granularlty varLes lntraspeclflcaLly-

Most species exhiblt a granular post-femoraL patch, and although the

belly may be smooth, the pectoral region ls usually granular.

Skin colour: Uperoleia species tend to be drably coloured, being grey'

slate or brown dorsallyl but tubercles and dorsal glands

briqhtly coloured with orange (as in 9- qlanduLosa and U

red (as in some U. inundata), golden (as ln U. llthomoda

in U. ruqosa). The ingulnal and post femoral reglons are brlghtly

coloured wlth shades of red, orange and yellow. These regions are

uncoloured ln U. talpa.

The ventrat skin, other than the throat region ln calllng males,

i9 unpigmented in many spec|es (e.g. U. aspera), Eaintly pígmented (as

ln u. mimula), variably plgmented (as ln u. Iaeviqata), or furlv

plgmented (as in U' fusca, 9- tvlerl and U. martlni)'

Dorsal patterns develop 1n varlous ürays. In many specles such

patterns are vlrtually absent (e.g. U. tvlerl), GC present but not

prominent (e.g. u. talea)jwhiLst ln others, they are promlnent

(e.g. p. Ilthomoda, U. ruqosa) -

Hands: The flngers are cyllndrlcal, unwebbedrand elther unfrlnged'

poorly fringedror (rarely) moderately frlnged. Subartlcular tubercles

are generally extremely Prominen! and supernl'rmerary palmar tubercles

occur ln all speciesralthough the degree of development shows

l-ntraspectfic varlatlon. Palmar tubercles are usually promlnent - that

at the base of the thumb belng masked ln males by the unplgmented
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glandular nuptlal pad. The sequence of flnger length l-s usually 3>4>2>I,

but occaslonally ls 3>4=2>1.

Feet: The shape of the foot varles; lt can be slender or moderately

broad. The toes are usually sLender and moderatety long. Frlnglng ls

common. but the extent to which lt ls developed can vary
I

lntraspeclElcally. Toe webbing can be absent, basal or moderately

developed. Toes are never more than about half-webbed, as Ín

U. russelll, U. talpa, U. borealis and U. orlentalis. Variation in

webblng can occut and specles can exhlbit basal or no webbl-ng at

differenk or the same sltes (e.g. u- Nata, u- llthomoda).

p. borealis taken from the N.T. show less webbing than conspecifics From

the Klmberley. Subarticular tubercles are conslstently conlcal. The

lnner and outer metatarsal tubercles are prominent, comPressed and

raised. They vary ln slze and orientatlon between species. The outer

metatarsal tubercle ls partlcularly small tn U. trachvderma.

Pupll shape: The pupil is horizontal ln llfe; ln preservatLve lt may

have a V shaped extension of the ventral margln or it may be rhomboidal.

Teeth: Teeth are Present ln U. marmorata, U. mloberql, p. fusca,

[. Iaeviqata, U. tvleri and U. martlni; they appear to be vestigial ln

p. mlcromeles.

The presence or absence of teeth can be determlned externa,tt by

uslng the Eollorring parameters: when dentate specles are vLewed from

the ventral surface, the upper Jaw ls notched to recelve the superlorly

protrudlng syrnphysis of the mentomeckelian bones; the snout ls rounded

ln ventral viewrand the ventral curvature of the upPer Jaw ls sllght.

ConverselYr ln edentate specles, the uPPer Jaw ls not prominently

notched anterlorly, although the mentomeckellan symphysls is prominent,

and the ventral curvature of the upper Jaw ls deep. These features are
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shoüm ln Flg. I. In doubtful cases, fine forceps or a mounted needle

are used to check for the Presence of serrations.

Cranlal Eeatures

osslfication: ossiflcatlon of the skull varies from poorly to

moderately welt osslfled, dependent upon osslflcatlon of partlcular

components of the skull, in partLcular the nasals and the

frontoparletals .

Nasals: The nasals are extremely weII osslfied ln U. rusosa and vary in
þ*ft'¡ øhf{¡}r'r-r çlal¿ ¡¿¿¿r rl

degree of ossiflcationato the poorly ossifleda U. arenlcola. The nasals

are arched medlalIy. Anteromedlal extension and osslElcation of the

nasals ls unusually promlnent ln U. micromeles. The anterior edges of

the nasals are crescentl-c ln a number of specles and relatlvely straight

ln others. Posteromedlal separatlon of these bones ranges from closely

applled (as ln U. ruqosa) to moderately widely separated (as ín

U. lnundata). MedialIy, separatl-on of the bones ls varlablerbut usually

they are closely applled. The maxlllary process of the nasal is short

and either acuminate or truncated. It ls never ln bony contact with the

pars faclalls of the maxlllary. The shape of the nasals ls a reliable

lnterspeclfic character.

SpheneÈhmoid: The sphenethmoid ls a).ways poorly ossifled in Uperoleia.

Dorsomedial osslftcatlon ls under ontogenetlc control, and Is absent l-n

alI but senescent speclmens. The sphenethmold ls sometlmes sllghtly

overlapped anterlorty by the posterlor extremities of the nasals (as ln

U. ruqosa) but 
'more 

comnonly lt ls not ln bony contact wLth these

elements. Ventratlyrthe sphenethmold ls agaln poorly osslfied, and is

overlaln anterlorly by the medlal extremltles of the palatines.



18.

Frontoparfetals: The frontoParletals vary greatly ln degree of

ossiflcatlon from belng very slender elements edglng the orblts to belng

very well osslfled. Degree of osslflcatlon regulates the exposure of

the frontoparietal Eontanelle - poorty osslfled frontoparietals result

ln a wldely exposed frontoparletal fontanelle, and well ossified elements

completely roof the fontanelle-

ossiftcatlon ls a continuum, and frontoparletal fontanelle

exposure Ls extremely varíed wlthin Uperoleia. tdithin specles, exposure

of the Êrontoparletal fontanelle is confined within certain Iimits and

ls a good Èpecles character.

The orbital edges of the frontoparletals vary in condltlon. They

can be stralght and oriented anteroposterlorlyl they can be straight and

angled sllghtly anteromedlallv;or they can be curved sllghtly

anteromedially. The carotid canal groove on the posterolateral

extremlties of the frontoparietals can be deep, shallot'r, partlally

roofedror not apparent. The appearance of the groove varies wlthln
ìls

specles, but,absence is usually a consistent feature and 1s the usual

condltion in northwestern specles. DeveloPment of the groove ts usually

more apparent ln eastern sPecles-

Crlsta Þarotica: The crista parotlca reglon (sensu t-ynch I97f) is short

and stocky 1n Uperoleia. Ossiflcation 1s poor wlthin the genus)and the

prootlc and exocclpltal reglons are not confluent dorsally or ventrally,

although some caLclflcation of the non-ossified reglon ls always

apparent. The eplotic emlnences vary ln promlnence and ln U. E!@.,

they have developed an anterior superflclal promlnence. The degree of

osslflcatlon varies lnterspeclflcallY¡ belng fu.tly osslfted ln most

spectes. bur incomptetety ossified posterrorryl¡;i: ln u. tvreri).
t



19.

Thls feature ls under ontogenetlc control, and the eplotlc emlnences are

always incompletely osslfled ln subadult speclmens'

Squamosal: The squamosal shaft ls always moderately robust and

articulates ventrally with the cartllaglnous quadrate. The zygomatic

ramus is always short. In some species lt l-s knobbed and relatively

prominenr (e.g. u. tvteri); in others,lt ls tiny and bifid (e.g.

9. boreatis)1 ln orhersrifls tlny but not bifid (e.g. U' lithomodaland

ln yet oÈher specles, the zygomatic ramus ls absent (e.g. U. crassa).

The otlc ramus ls always unexpanded and varles ln length (intrasPeciFic

variatlon tn thls feature occurs ln U. Ilthomoda). The otic ramus ls

never in bony contact with the crlsta parotlca reglon, although ln some

specles !t |s poorly separated from 1t. Rarely, the otlc ramus shows a

sllght medlal curvature.

Premaxilla: The premaxllla is dentate or edentate, except ln

U. micromeles ln which vestlgial teeth are apparent. The alary

processes are usually moderately slender and perpendlcular to the pars

dentalis, ôDd often are biEid dorsally. Rarelyrthey are very broad

basally (as ln p. Iaevtqata), and are occasionatly incllned slightly

posteriorly or medialty. The palatine processes of the palatal shelf of

the premaxillaries are elther closely apptied or moderately separated'

They vary in shape and length and often are curved posteromedlally' The

shape and length of the palatine Processes can be useful speclfic

characters.

HaxlIIa: The maxLlla ls dentate or edentate/ excePt in u. micromeles in

whlch vesttgial teeth are apparent. The pars facialls varles fn depth;

lt is shallot¡, moderately deep or deeP, and ln some specles lt ls graded

from moderately deep posterlorly to shallow anterlorly (e.g- U. fusca).

The preorbltal process Is present or absent. If present ' lt can be
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f-nconsplcuous or very Promlnent, and can vary ln shape. The condl-tLon of

the preorbltal processes ls an extremely useful' lnterspeclElc

character. The palatal shetf is usually moderately deep, and has a

poorly, moderately or well-developed pterygold process'

Ouadratoìuqal: The quadratoJugal ls always entlre, stocky and ln Eirm

contact wlth the maxillary. Thls bone shows no lntrageneric varlatlon.

ptervqoid: The pterygold shows both interspeciflc and intraspeclfic

varlation. The anterlor ramus 1s ln long or short contact wlth the

pterygold process of the PaIataI shelf of the maxlllary,, and this

character ls species-speclElc. the posterior ramus can be slender or

broad, truncate or act¡minaterand is usually constant r¿ithin a species'

The medlal ramus shov¡s lntraspeciÊlc varlation. It |s usually

acuminate, sometimes expanded dlstally, occaslonally ln bony contact

wlth the prootic (as in p. m'ioberql), and varies ln orientation to the

prootlc reglon wlthin a specles as well as between specles.

Palatl-nes: The palatines are usually slender bones, but occasionally are

moderately robust (as in p. micromeles). They are always reduced

laterally - the least reduction belng found ln toothed Uperolela ln

eastern Australia. The greatest reductlon does not allow the palatlnes

to extend beyond the extremlty of the maxlllary process of the nasals.

These elements are usuaLly straight, but occaslonally curved (as in

g. micromeles). Often they are expanded medlallY, and usually overly the

sphenethmoid at an angle of 30-450. The palatlnes are unrldged and lack

odontolds.

parasphenoid: The parasphenold ls a robust element. Varlatlon occurs

in the nature of the cultrlform process-whlch ls moderately slender or

broad. It extends anterlorly Eor varlous dlstances, and termlnates ln a

truncated, serrated, acumlnate or expanded form. The alae are at rlght
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angles to the cultrlform Process ln most specles, but are angled

posterolaterally 1n some. The alae are slender and elongate/ or short

and usually broad,, r . Some lntraspeclflc varlatlon occurs ln thls

element.

V.omers: Vomerlne fragments appear medlal to the palatines overlylng the

sphenethmold and at the edges of the choanae. The latter are not always

present with the former, ârd bilateral synmetry is sometimes lacking in

thls feature. Intraspeclfic variation occurs ln the development of

vomerine fragrnents,' but they are conslstently absent ln many specles

(e.9. u . lithoruoda, U. mimula, U. mloberql and U. $1þþ),, ana

consLstently present 1n others (e.g. u. tvlerl). Intraspeclflc

variatlon |n the occurrence and nature of vomerlne Eragments occurs ln

U. ruqosa, U. laeviqata and p. fusca. In U. talpa. they have been

recorded in one speclmen. Dentigerous processes are never Present.

ColumelIa: A bony columella is present 1n aIl species of UperoLeia.

Postcranial features

Pectoral ql-rdle: There ls llttle interspeclfic varlation ln the

pectoral girdlerother than ln the presence or absence of the

omosternum. The clavlcles are slender, curved elements, closely applled

medlally. The coracoids are moderately robust, ôDd noderately separated

medlally. The scapula ls blcapltate and as long as or slightly longer

than the clavicles. The suprascapula ls between 
l/2 und,2/3 osslfied.

A well-developed anteroproxlmal crest is always present on the

humerus.

Carpus: the phalangeal formula of the hand ls always 2,2,3,3. The

carpus conslsts of the O. radlale, O. ulnar€, O. centrale preaxlale,

O. centrale postaxlale, and the carpal elements of the O. dlstale
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carpale 2 and 3. Three character states occur ln these dlstal carpal

elements: they may be fused (as ln U. ruqosa) i they may be closely

applled, but not fused (as ln !. mloberql);or they may be moderately

separated (as in U. lnundata). A palmar sesamoid ls always sltuated

ventrally on the o. centrale postaxlale.

Pelvic qirdle: The illum shows conslderable lnterspecific varlatlon. A

small llial crest ts developed ln q. trachydermarand a more Prominent

crest occurs ln U. ml-cromeles. The dorsal promlnence is poorly,

moderately or well developed and varLes ln shape. It can be

montlcullne, wedge shaped or paplllate. The dorsal protuberance ls

sltuated anterolaterally, IateralIy or posterolaterally on the

promlnence. The ischlum ls always osslfied, and the pubis cartllaginous

but calclfled.

Tarsus: The phatangeal formula of the foot is, 2,2,3,4,3. There l-s

tlttle variabillty in the tarsal elements. Three dlstal tarsal elements

are always present/ and some interspeclfic varlation occurs ln the

posltlon of the second el.ement relattve to O. metatarsus II. Variation

occurs ln the shape and size of the distal prehallical element, which can

be small and slender to broad and elongate.

Hyold: Interspeclflc varlatlon in the hyold ls apparent. The reLatlve

Iength and breadth of the hyoid plate varles, and the anterlor hyale

shows two conditlons: a short slender anteromedl-al process ls deveLoped

or the anteromedlal extremitles are thlckened, but no free anteromedlal

process ls apparent. The alary processes of the hyold plate are broad

and not pedunculate. The posterolateral Processes vary ln shape and

Iength but are usually moderately broad and moderately short. The

posterlor cornua are osslfled, and stlght calclficatl-on of the plate

between the posterlor cornua ls common.
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Vertebral column: There ls llttIe lnterspeclflc varlatLon ln the

features of the vertebral column. The vertebrae are non- luìbricate, and

free lntervertebral dlscs are apParent ln young speclmens. Vertebrae I

and II are lncomptetely Eused dorsally by a calctfled strlp. The

relative wldths of the transverse Processes fall lnto three groups:

III>sacrum>IV>II> ....i III>sacrum>IV>V' ' ' '; III>sacrulÞIV>VI' ' ' '

Transverse Processes of presacral vertebra fV are usually oriented

moderately acutely posEerlorly. The sacral dlapophyses are always

poorly expanded, and the 1lla elther extend beyond the anterlor extremity

or lle alongside the sacral expanslon'

A well-developed crest f"s present on the bicondylar urostyle and

extends r/, - 2/g oE the rength of the bone'

xarlotlp.

The diploid chromosome number of alI Uperoleia species ls 2n=?'ç

(Morescalchl l9?3; Davies et al' 1985; ltahony and Roblnson 1986)'

Chromosome morphology ls conservative, and species of UperoleLa cannot be

dlstingulshed from each other chromosomally' but aIl Uperoleia can be

dlstlnguished Erom other myobatrachine genera Ln the locatLon of the

nucleolar organlser ."gtor, (Hahony and ' Robinson fSAO) '

Advertisement call

Uperolela specles can be broadly classified as short-calI specles

(clicks) or long-call specles (rasps or squelches). ltaJor varlatlon ln

call appears to be ln the number of pulses Per call and the pulse

rePetltlon rate.
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Breedlnq bioloqy

Uperolela species are type I specles of Tyter et al' (198I).

Males call at or near the edge of temporary or permanent stlll waters,

except 9. borealls whlch calls beslde movlng brater. At sites at whlch

t&ro or three species are slrmpatrlc, spatlat separatlon of calllng males

of each of the specles usualty is pronounced; the eggs are small,

plgmented and in separate capsules; total development ls aquatlc;

embryos lack external gilIs, and tadpoles have a generalized body Eorm

and a 2/g t.biul tooth formula.

3.2 Taxonomic decislons

lincn (r9?l) lllustrated the skull of a speclmen of 9. ruqosa

from St George, gld (xu 10986I). Comparlson of that lllustration and of

the speclmen examlned by Lynch (I9?f) with the data obtained from

topotypic speclmens of U. ruqosa (Davies and McDonald 1985) indicates

that ,'' all the speclmens are conspeciflc- St George ls the type

Iocallty of U. fimbrianus (Parker 1926), a specf.es seParable from

U. rusosa only by size (Davies and McDonald 1985). Examination of caII

data from edentate speclmens assigned to 9. ruqosa (form A) of

Llttlejohn (196?) (pavies and LlttleJohn 1986) and the examinatlon of

external morphology and osteology of materlal deposited ln many

Australlan museums, confLrms the ldentificatlon of U. ruqosa (Eorm A) as

U. ruqosa and provides no support for the recognltlon of p. fimbrianus.

Accordingly U. fimbrianus (Parker) ls transferred to the synonl'rny of

U. ruqosa (Andersson) (oavles and LlttleJohn 1986).

U. ruqosa (form B of LlttleJohn 1967) ls a dentate specles. The

only other dentate specles descrlbed from eastern AustraIla !s
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u. . laevLqata (Kefersteln t86?). Examlnatlon of materlal deposlted ln

Australian museÌrms and oE data on call structure (Davl-es and LlttleJohn

19g6) indlcate that u. ruqosa (form B) ls u. Iaevtqata Kefersteln. Data

on the type series lnclude only external morphology, but I remaln

confídent 1n thls ldentificatlon.

"9. E@!e" (@ Llttlejohn 196?) comprises two undescrlbed

dentate specles, herein descrlbed and named-

Uperoleia varieqata Ilzler, Davies and Martin l98l was found to be

synonlrmous with [. llthomoda Tyler, Davies and Martin I98I following the

collection of call data from topotypic material (fyler, Davies and

llatson ln press) and is lncluded ln the synonymy of that sPecles ln thls

study.

A further seven specles are recognlsed here. Descriptlons of

these previously undescrlbed species have been publlshed prior to the

submisslon oE this thesis.

3.3 Checklfst of specles oE Uperolela (ln alphabetical order)

Uperolela arenlcola Tyler, Davies'and Hartin

uperolela aspera !'Ier, Davies and Martin

Uperolela borealis Tyler, Davies and Martin

Uperoleia capltulata Davl-es, McDonald and Corben

Uperolela crassa $Ier, Davies and Martin

UperoleLa

UÞerolela

Uperoleia

Uperolela

Uperolela

fusca Davies, McDonald and Corben

qlandulosa Davies, Mahony and Roberts

Lnundata TYler, Davles and Martin

laevlqata Kefersteln

Itthomoda Tyter, Davles and Martin
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llttlelohnl Davles, McDonald and Corben

marmorata Gray

martlnL Davies and Llttlejohn

mlcromeles Tyler, Davies and Hartin

mimula Davies, llcDonald and Corben

minlma Tyler, Davies and Martin

m'iobergl (Andersson)

orlentalls (Parker)

ruqosa (Andersson)

2I

2

Uperoleia russelli (t overldge)

Uperoleia talpa 1lzler, Davles and Martin

Uperoleia trachvderma Qrler, Davies and Hartin

Uperoleia tvleri Davles and Llttlejohn

3.4 Key to the genus UperoLela ln Australia

Internarial span less than eye to naris dlstance

InternarlaL span greater than eye to narls dlstance q

Haxf,Ilary arch dentate

Maxillary arch edentate

Prominent papllla on heel Present

Prominent papilla on heel absent

VentraL surface fulIy plgruented

Ventral surface not fully pigmented

Parotold glands hypertroPhled

Parotold glands not hypertrophled

Dorsal surface dark, parotold glands not plgmented

Dorsal surface flecked wlth llght plgment, parotold

glands flecked wlth tlght plgment

. micromeles

U . mloberql

4

5

7

6

p. fusca

U. tvlerl

3

I

3

4

5

6

p. marttnl
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g

U

7

I

9

Yellowish trlangular patch on head

Greenlsh triangular patch on head

Toes moderately webbed

Toes unwebbed or basally webbed

Dorsal surÊace tubercular

Dorsal surface smooth or only faintly tubercular

Parotold glands prominent, scapular pllcae present

Parotoid glands moderately promlnent, scapular pllcae

absent

Hid-vertebral stripe absent; falnt dorsal pattern

llid-vertebral stipe present; no dorsal Pattern

Both inner and outer metatarsal tubercles ralsed

and prominent

Outer metatarsal tubercle small and poorly raised

Frontoparletal fontanelle widely exposed

Frontoparietal fontanelle not widely exposed

Ventral surface unplgrnented

Ventral surface plgmented

Nasals moderately ossifled

Nasals poorly ossified

Dorsum wlth strongly developed pattern

Dorsum wlth lndlstlnct Pattern

Toes well frlnged and moderately basally webbed

Toes poorly Erlnged and poorly basally unwebbed

Advertlsement call a sharp cllck, ventraL surface

unplgmented

Adverttsement call a pulsed note, ventral surface

plgmented

Iaevlqata

marmorata

9

L2

10

II

russe I Ii

p. borealls

p. talpa

U. orl-entalls

q

I4

I8

I5

t6

lnundata

arentcola

U

I7

U. crassa

qlandulosa

T9

I0.

1t.

L2.

13.

14.

15.

16.

17.

U

q

18.

2L
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20.

2T

22.
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weLl-developed parotold glands and well or moderately

developed ingulnal and coccygeal glands

Moderately developed parotold glands, poorly

developed lngulnal and coccygeal glands

Dorsal pattern strongly deflned, ingulnal glands

hypertrophled q.'

Dorsal pattern not strongly deFlned, lngulnaÌ glands

not hypertroPhied

Frontoparietal fontanelle moderately exposed;

dorsal surface falntlY rugose

Frontoparletal fontanelle unexposed; dorsal surface

moderately rugose

Parotold, lnguinal and coccygeal glands

hypertrophled U.'

Parotold, ingulnal and coccygeal glands not

hypertrophled

3.5 Species accounts

3.5.1 Genus Uperoleia Gr ay

20

U. minlma

llthomoda

U. aspera

U. ruqosa

capltulata

U. mimula

22

Uperoleia Gr ÉlY '

Uperolela Gray,

Hvperolela Cope,

Glauertl-a Love rldge, 1933,

UperoLeia: I'loore 196l , P.

Martin l98La' P. 9; cogger

p. 32; Tl'Ier 1985 , P. 406.

t1'pe specles (by rnonotYpY):

1841, Ann. Mag. Nat. Hlst. 7, P. 90.

1841, p. 436 [Iapsus pro UperoleLa Gray, l84I]'

1865, p. 108.

P. 89

2t9,

1983,

tynch l9?1, P. 99; Ð'ler, Davies and

p. 80; Cogger, Cameron and Cogger 1983'

UperoleLa marmorata, Gray 1841.
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Piaqnostic def lnlt f.on

l) SkuII broader than long; 2) dermal rooEing bones poorly to

moderately osslfled; 3) nasals moderately large to large, sllghtly

separated medially, poorly to moderately separated PosteromedialLy;

4) nasals ln tenuous contact with, or lacklng contact wlth sphenettunoid

and/or fronEoparletal elements; 5) maxillary process of nasal never in

contact with pars facialis of rnaxillary; 6) sphenethmoid very poorly

osslfied and entire only in 'aged' speclmens; 7) vomers absent or

reduced to small edentate fragments on edges of choanae and/or medial to

palatines on sphenethmoid; 8) cultriform Process of parasphenold

moderately broad to broad; terrninatlon truncate, serrate, exPanded,

broad or slender; 9) alary Processes of parasphenold at right angles or

slíghtly posterolaterally lncllned to cultriform process; l0) crista

parotlca short and stocky, always tncompletely osslfied wlth substantial

calcification of non-ossifled area; II) epiotic eminences poorly to v¡el1

developed; posterlor ossiflcatlon sometlmes lncomplete; l2) carotid

artery passes dorsal to posterolateral frontoparietat elements, and lies

ln a shallovr groove, rarely lncompletely roofed; 13) quadrate

cartltaginous, between base of sguamosal and quadratoJugal;

14) zygomatic ramus of squamosal knobbed, tiny and blfid, tiny and not

bifid or absent; otic ramus short to long, unexPanded, not ln bony

contact with crlsta parotlca; 15) quadratoJugal entlre, ln flrm contact

v¡lth maxlllary; 16) pars facialls of maxillary moderately deep to

shallow or of irregular depth; preorbital process Present or absent,

promlnent or poorly developed; I?) palatal shelf of maxllÌary moderately

deep, pterygold process poorly to well developed; 18) palatal shelf of

premaxlllary well developed wlth broad or slender palatal processes;

19) alary processes of premaxlllary usually dlrected dorsally,
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occasionally medlally and rarely posterlorly; moderately broad or broad'

usually blfid dorsally; 2O) maxillary arch dentate or edentate;

2L) Iength of teeth varlablei 22) palatlnes slender to moderately broad,

overlytng anterlor portlon of sphenethmoid ventrally; stralght or

stightly curved; expanded medially or unexpanded; reduced or not reduced

Iateralty; 23) frontoparletal fontanelle exposure varled from unexposed

to widely exposed; 24) orbltal edges of Frontoparietals straight,

orlented antero-posterlorly, slightly anteromedially, or curved

anteromedlallyt 25) medial prootlc osslftcatlon absent; 26) hyold plate

cartilaglnous r.¡iÈh broad wlng-like alary processes and well-developed

posterolateral processes; 27) anterlor hyale wLth or wlthout slender

anteromedlal processes; 28) Parahyold bones absent; 29) vocal sac

submandlbular and unilobular; 30) 1,1. submentalLs broad and araPhic;

3I) M. intermandibularls not difEerentiated into suPPlementary elements,

separated Erom submentalis ln some specles; 32) H. interhyoídeus with

vast lobe posterior to postarticular extremitles of rnandlbles;

33) M. genlohyoideii separated medlally and laterally; 34) M. adductor

mandlbulae externus superficiatls absent; 35) H. depressor mandibulae

with tr+o sllps; 36) small omosternum present or absent; 37) vertebrae

irnbrlcate or non-imbrlcate; 38) presacral vertebra III wider than sacral

dlapophysis; 39) sacral dlapophyses poorly expanded; 40) lllal crest

present or absent; 4l) dorsal promlnence very prominent, moderately or

poorly developed; 421 publs calclfled; 43) phalangeal formula of hand

2,2,3,3i 44) carpus of flve or slx elements - carPal elements 2 and 3

fused or unfused; 45) palmar sesamold presentl 46) bony prepollex,

small, 47) terminal phalanges knobbed; 48) phalangeal formula of Êoot

2,2,3,4,3; 49) three dfstal tarsal elements; 50) second tarsaL element

at base of metatarsus II or dlsplaced laterally; 5t) bony prehalLux
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poorly, mo.derately or well developedi 52) fingers and toes undllated

termlnally; 53) flngers poorly Erlnged or unfrlnged; 54) lnterdigltal

webblng of feet present or absent; 55) toes frlnged or unfrlnged;

56) metatarsaÌ tubercles very prominent and raised; 57) nuptlal pads

unpigmented, subepldermal; 58) dermal glands extremely well developed;

59) dipfoid chromosome number 24; 60) chromosome pairs 3,4,5 and 8

submetacentrÍc, others metacentrlc; 6t) Uperoleln (polypeptlde) present

ln skln of some speciesi 62) advertisement caII short; pulsed; 63) ova

small, plgmented; 64) embryo wlthout external gllls; 65) larva

unspeclallzed; tablat formula 2/3.

3.5.2 Uperoleia marmorata Grây, I84I

Uperoleia marmorata cray, 184I. Ann. Mag. Nat. Hlst. 7, P. 90.

HyperoLeia marmorqtê: Boulenger 1882, p. 26'l (part.).

UP eroleia marmorata: Parker 1940 ' p. 69 (Part. ) ; l'toore

(part.); Tyler, Davies and HarÈin l98la, p. 10; Ty1er

cogger 1983, p. 84 (part.); Cogger, Cameron and cogger

Tyler, Smlth and Johnstone 1984, p. I00; fyler 1985, p

196I,

I982, p

1983,

. 407.

p. 212

236;

. 33;P

Deflnltlon

l,Ioderately large specles (d 30 mm); maxlllary arch dentate;

toes unfrlnged and unwebbed; frontoParletal fontanelle poorly to

unexposed; carpus of slx elements

External morpholoqy

No further speclmens have been asslgned to thls specles slnce the

revlsion of tyler et al. (1981a) restricted the specles to the holotype
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and dlsmlssed all specimens reported as thls sPecles ln the llterature

as not conspecf.flc.

osteoloqv

The following data have been obtained from an X-ray of the

holotype. The nasals are moderately weII ossifled. The preorbltal

process of the pars faciatis of the maxlllary ls promlnent. The eplotlc

eminences are extremely prominent. The frontoparletal fontanelle is

poorly to unexposed. The orbítal edges of the frontoparletals are

angled sltghtly medially. The zygomatlc ramus of the squamosal is

relatlvely long. Vomerine fragments are absent. The palattnes extend

to the maxlllary arch. Six carpal elements occur. The dlstal

prehallical element ls about IlS the length of metatarsus I. The

dorsal promlnence of the lllum f-s very prominent and wedge shaped.

Comparlson with other sPecles

Uoeroleia marmorata !s a toothed specles wlth a poorly exposed

frontoparietat fontanelle, features shared by U. laevlqata, p. mioberqi,

U. fusca and U. martlnl.

U. marmorata ts dtstingulshed from 9- fusca and U' martinl by

the absence of complete ventral pigmentation. From q' laevlqata lt ls

distlnguished by lts larger slze (males 22-28 mm S-V Ln U. IaevLqata)

and from U. mJoberql by lts larger slze (males 19-25 mm S-V ln

p. m'loberqL) and the absence of a heel papllla.

DLstrlbutton

Knotm only from the type locallty, esttmated to be ln the

Prlnce Regent Rlver Reglon (rÏler et aL. 1981a).
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3.5.3 Uperolela laevlqata Keferstetn, 1867

Nachr. Ges. WlsUperoleia marmorata var. Iaevlqata Kefersteln, 1867.

cottlngen 18, p. 349.

Uperoleía marmorata: Keferstein 1868, p. 27O (Part.); Moore 1961,

p. 219 (part.); Urspamer, Negri, Erspamer and Endean 1975, p' 4I

(part.); Roseghlni, ErsPamer and Endean I9?5, p. 35 (Part-); Barker and

Grlgg l9??, p. 186 (part.); nrsparner, Erspamer and Linnarl L977, p.68

(part. ) .

Uperoleia ruqosa (form B): Llttlejohn 1967, p. I53; Llttlejohn 1969,

p. III; llartin and Littlejohn 1969, p. I70.

uperoleia ruqosa: Brook 1975, p.83; Cogger 1975, p.83 (Part.); Barker

and Grlgg I97?, p. 188 (part.); numpnrles 1979, p. 15; nobertson 1981,

p. 4; 1982, p. 6i I984a, p. 283;1984b, p- 56; 1986a, p.773;1986b'

p. ?63; Erspamer, Negri and Endean I9?5, p. 4I (part.). Cogger, cameron

and cogger 1985, p. 34 (part.).

Uperoleia laeviqata: fizler, Davies and Martin I98Ia, p. II; Cogger

1983, p. 84; Cogger, Cameron and cogger 1983, p. 33; Tl'Ier 1985, P. 407;

Mahony and Robinson 1986, p. 120; Davies and Llttlejohn 1986, p. 122.

Uperolela sp.: Davtes 1984, p. 790 (part.).

oeflnitlon

A moderately large species (dd 20-28 mm, 99 22-32 mm) with

maxlllary teeth; flngers frlnged; toes usually frlnged, unwebbed; Iarge

tlght trlangular patch on the anterodorsal surface of the head; ventral

surface never fully plgmented; frontoParletal fontanelle unexposed;

carpus of slx elements; anteromedlal processes of anterlor hyale of

hyold ln form of medlal dllatlon; lllal crest absent; advertlsement call

a long pulsed call of 32-56 pulses wlth a pulse repetltlon rate of about

-t?9 pulses sec ^.
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Materlal examined

Vlc.: N¡{V Dl87?6-8, Dl8??9, Dl8?80-1, 6 km lÙ Ualwa; D25083'

Talgarno; D25Ol7-20, D25O2L(A), D25022-4 2.4 km E Burroweye; D25038(A),

D25039, 8 km NIJ llalwa:. D25O34-7, 6.4 km tl tlalwa.

N.S.U.: Nl,Mr8?63-66, Dl8?67(A) ' D18768-9, 3.2 km E Rosedale;

D25025-8, D25O2}(A), D25O3O-3, Braidwood; D25043, 3.6 km t'l Yagoble;

D25058-?0, D25O?t(A), D25072-6, 4.8 km Id Delegate; D25040-2(A), 3.6 km tl

Coonbarabran, D59508-9, 16 km S Brocklesby; D59507, I km NNtt¡ Nimitibel;

Ql,l JI9949, I.6 km St¡ Singleton, Putty Rd; J19951, J19962, t{i}berforce nr

lflndsor; Jt9948, 16 km N tlindsor, Putty Rd; J26940-41, AM R68451, 3 km E

Vlttoria; QÌtt J34227-8, Heathcote; AH RI873I, Rl8752, Plcton Lakes;

R20391., R20393-4, Bundeena; NIiIV D25952(A), Cotter Dam (A-C.T.);

AM R25803-4, R25866, R27537, R27581-84 Baulkham HlIIsi R,2752O

Londonderry vla Rlchmond; R3026?-8, R30271, Tarana; R34024-5, R35084-7

I.6 km lùld lqarengo Station vla Hernani; R34I57-8 Greenhill Rd, I1.2 km

from Guyra/Ebor Intersection; R36432, R36434, R5I092-5, R78956

Llangothlln Lagoon nr Guyra; R36484-6, I km Ntd Ebor on Guyra Rd; R36046

Oban River, E of Guyra; R36545 Hitchell River on lfards Hlstake Rd,

R36?I3-5, R367I?-20 oakey Creek; R36785-7 6.4 km N Aberfoyle; R36838-9

I9.2 km U. Tenterfield; R45125 64 km S Tenterfield; R50148 9.6 km E

Keera; R5034?-8 Oakey River Dam, Armidale-Kempsey Rd; R50382 Racecourse

Lagoon, Uralla; R50462-3 6.4 km SE Uralla; R50549-50 9.6 km S Armidale

on Dangerslelgh Rd; R50905 3.5 km tJ UraIIa; n5090? 35.6 km NIJ Guyra;

R50909 I.6 kn SStl Barraba.; R507?9 t.6 km N tJallan; R50603 L2-8 km ENE

cuyra; R5O9I5 8 km S Guyra on Armidale Rd; R50936-7 Paddys Land, 56 km E

cuyra; R509?9 I km SE Tenterfleld; R5lI?4-6 52.8 km tI. Armidale on

Bundarra Rd.; R64284-? 65 km Stl Inverell on Bundarra Rd; R66561'

R66555-6 22 km downstream from Dungog on llllÌla¡n River; R75017-20
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Mt David nr oberon; R?895?-60 9-6 km S Guyra, New England Hlghway;

R8O4?I-81 I? km s cooma; R8?488, R8?490 tl.2 km Sld Cassllls on Ulan Rd;

R9OI52-3 32 km Érom Canberra along Cooma Rd; R90t55-7 Rose Lagoon nr

collector; R90662-3 Blacklands Gap Rd, 6 km Ntd Malds Valley; R92820-3I'

R92833-40 3.5 km N Tarana; F(92872-6, R939I3' R92871 I0 km t¡ Tarana;

R96256, R96269-?0 Boggy Plain 24 km B Cooma; R99423, R99429' Rl03l52-4

Horsley Park; RIo4944-51, RIO4954-5, R104957-8, RI0496l-5, R104970,

R1049?2, R1049?8, Rr04980, Rro4982-5, R104989, R104994, Rr04998,

Rl:o7L22, RIO?I24, RIO?127-8, RtO?13I-5, llaroota S.F. R33772-5, R3377?

cwydir Rlver, 4.6 km E Bundarra; R33?6I-2, R34222 Little Lagoon, Arding;

R3405?, Rockvale Rd, 32.4 km from Armidale; R33797 Rockvale Rd, 0.8 km

E. Thalgarrah; R194?2-3 Tamworth; R342II, Armidale; R35650 49.6 km NE

cuyra, HlÈche11 River at Kookab'ookra; R3569L-2, R35785 Uralla Lagoon;

R35?13 Cherry Tree HlIl 6.4 km SE Graman; R36?47-72 7O.8 km E Armidale;

R3?024 32 kmNIJ EmmavLlle; R36t0O 3.2 km S Bendemeer; R45727-8, The

Lake, 32 km S tfalcha; R42964. R42966, R42968-70 west of Armidale; R43I93

1.6 km N Notqendoc Junctlon, 40 km S Halcha; R49988 Serpentíne Rlver Pt

Lookout; R49998 g¡unaville/Clen Innes Rd; R50308 28.8 km NE Guyra;

R50323-4 I0.4 km lt Ebor on Guyra Rd; R50482-3 Tia nr tlalcha; R50548

30.4 km SSE Hítlgrove on Narrow Neck Rd; R50570 I km NNE GIen Innes on

Enunavltle Rd; R50886 25.6 km Ll Bendemeer; R5Il89 Loch Abbon; R51008'

20.8 km S Uralla on walcha Rd; R5I200 Bullock Creek; R51734 12.8 km S

Uralla on New England Hlghway; R52645 22.9 km StJ Bundarra on Baraba Rd;

R5l?99-803, R5l8O5-6 3.8 km sH Bundarra on Barraba Rd; R54474 2'5 km

N Marengo S.F. Forestry Hut; R569?8 Gate to Blue Knobby; R57I5l

Putty Rd; R5?268 Loch Abbra 32 km NNE Armldale; R68458 5 lm N Kandos;

R70199 12.8 ktr along road to Lllseman's Ferry from Karlong; R7I805

Bagot Rd Lagoon vla Llangothlln; R93563 Bungongo S.F.; Rlt5538 I km
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s Natlonal Park level crosslng; RlI5539-43, Rl15544-53 Colo; RII5562-4,

It.2 km S Putty on ttlndsor Rdi RII5555, Bundanoon; RlI5556-8 0'8 km N

TaLlong; Rt15565-?I nr Putty; RII55?2 Lapstone slopes above

creat llestern Highway; RIl55?3-4, RIl55?7-8, RI15580, nr Bulgandramine;

RlI5586-?, RlI5653-4 Tooloom FaIIs; nI15585, NettIe Creek 19'2 km from

Copmanhurst on Tabulum Rd; RI089l4-5 Mandurama; RI10432 Parsons GuIley,

Merriwa; RtI5645 4.8 km E Eulo. ANWC 4483, A612 6 km N Mogo Hstd

(Shoalhaven River); AltIS Half Moon, Btongarlowe Rlver; 41283-4 Menangle;

AI6l0-t2 3 km N Sutton. SAM RI23O9-I2 Stanwell Park; R13004, 38'5 km e

cooma; sAM R2878I-3, R28?841(A), R28?85(A), VAZ A60l(A), B8I7(A),

Oakdale estate N of Sutton; UAZ B8I5(A), Severn Rlver, (29o28', I5Io29')'

Qtd: Ntrv D25I08-9 35.2 km N Eldsvold; AM R58I8-21, QVt J12724,

J12727 Eidsvold; NÌ{V D25ÌIO-II(A) I km E Langley Flats; SAM R29665'

gM J45968-7O, J42558 Giraween N.P.; J459?l Blackdown lableland in

Forestry CamP; J34242, J39314 Himosa Creek, Blackdown Tableland

J2g5O4(e) Blackdown Tableland; JI8820 S of Gayndah; Jl883I, J18834(A) E

of t{ithcott; JI8830 East of Laidley on Granchester Rd; J18833, J19924,

J19940 Lancewood Hstd on Rlpley/Brooklands Rd; JI8838, JI8843, JI8845(A)

I.6 km N Helidon on Towoomba Rd; J19923 I.6 km tl StanthorPe; Jl993L-3

1.6 km S Rathdownay tilt Lindsay Highway; J19926, J19948 16 km N

Beaudesert; J27749 Gallangowan; J2817?, J30941_2 Eukey; J348I5-6 Tom

Plants Hut vla Amlens; J35535 Mt Taramba; J42554-7 Just U Kalbar

turnoff, Cunnlngham Hlghway; J40485 Dalbyl J42559-60 about 1.6 km W

Beaudesert along Beaudesert/Boonah Rd; J42562 Moonie; J290I5 ttaterford

Rd, 6 km E Beaudesert; sAM R29666(n)-2, 9M J45966-7, Glenlelgh Station

beslde road to Glenhaughton Station; 9M J45972, 1.7 km from Cabbage Tree

Creek on Nathan Gorge Rd; SAM R29668-?1, QM J46003, Pony HIIIs S'F'

( l4go03' , 25o49' ) .
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External morpholoqy

Tyler et aI. (L98la) redescrlbed the specles from nlne syntypes.

I have examtned the external morphology of a further 459 speclmens.

Uperoleia laeviqata Ls a moderately large specles (dd ZO-Z8 mm

S-V, 99 22-32 nun S-V) with relatlvely long hlndlimbs (tLls-v 0.37t.02

[0.30-0.43]). The snout ls moderately long, usually evenly rounded when

vlewed from above (n19. 2a) but occaslonally truncated. In proflle the

snout ls usually evenly rounded (F19. 2b) but sometlmes lt slopes gently

posteriorly. The nares are subterminal and dorsolaterally situated, but

in those speclmens wlth truncated snouts, the nares are terminal.

The canthus rostralis usualty is distlnct and straight but

sometimes ls not clearly defined. Typically the loreal reglon ls gently

flaring glvlng wldth and curvature to the dorsal view of the snout;

occasionally it ls straight (Fig. 2). The eye-to-narls distance usually

is much greater than the internarial span (e-w/fu 1.38t.19 [I.1I-I.12)).

The flngers are long and slender, unwebbed and usually well

Frlnged. Palmar and subarticular tubercles are extremely prominent

(ftg. 2c). Toes are usually moderately frlnged but occaslonally

frlnglng ls lacking (as Ín the syntypes). Basal webbtng between toes

2 and 3 was observed ln only one specJ-men. The inner metatarsal

tubercle ls angled along the long axis of toe l; the outer is small,

rounded and acutely angled to the long axls of the foot (nfg. 2d).

Texture of the dorsum varies from smooth to moderately rugose.

Parotold glands are usually very promlnent, ôDd ln some specimens,

appear hypertrophled. Ingulnal glands occaslonally are promlnent and

coccygeal glands are rarely consplcuous. SubmandlbuLar glands vary from

scarcely detectable to dlscrete and elongate. Nupttal pads at the base

of the flrst Einger and are unplgmented and gLandular (Flg. zc).
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Scapular pllcae are not present !n thls specles. Cloacal flaps

are promlnent and Elmbrlated Ln most, but not aLl, females. Eye flaps

are anterior to the eye and vary ln development from scarcely detectable

to moderately developed. Most speclmens have a smooth ventral surface,

the remainder have a moderately granular belIy.

The pale trlangular patch on the anterodorsal surface of the

head, descrlbed by Keferstein (186?) ls extremeLy promlnent ln almost

all specimens (nig. 3). Dorsal markings are not consplcuous and are

usually in the form of lslands of dark plgment on a llghter grey or

brown background.

Ventral pigmentatlon varies considerably. Plgment ls absent tn

many speclmens and when present, conslsts of a flne suffusion of plgment

granules on all or part of the ventral surface, excePt the ventromedial

portlon of the thlghs, or as l-slands of pigment elther pale grey or

darker brown, on Part or much of the ventral surface- The ventral

surface is never entlrely plgmented. Plgmentatlon on the ventral

surface of the hands, if present, is usually sllght.

Inguinal and thlgh marklngs vary from scarcely detectable to

promlnent,. and in colour Erom grey to cream. Axillary colour patches on

the forearms are absent.

Some of the speclmens examined had been lnfected by batrachomyid

dJ-pterous parasites. The parasltes usually were lodged behind and

beneath the parotold glands on one slde, but occaslonally on both

sj-des. Slmilar parasltes ú{ere observed ln the type serles (Kefersteln

1868, Tyler et aI. l98la).

Durlng the course of thls study, batrachomyld parasltes were

observed only ln speclmens assigned to U. Iaevlqata'
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osteoloqv (based on NMV D25IIl)

Skutl well osslfted, sloplng anteroventrally (Flg' 4)'

sphenethmold not conEluent medlally and poorly osslfled, not extendlng

antertorly to extremltles of fronÈoparietals Ln dorsal vlew and

ventrally extending posteriorly for about llZ of length of orblt'

Prootic not fused wlth exocclpltal elther dorsally or ventrally'

Exocclpi¡al not osslfied dorso- or ventromedlatly. Crlsta Parotica

short and stocky and weÌL devetoped, not arttculating wlth otlc ramus of

squamosal. Carotid canal not exposed on posterolateral surEaces of

frontoparletals. Eplotic eminences moderately developed and not roofed

posterlorly. Frontoparietal Eontanelle barely exposed between almost

confluent frontoparletal bones. Extensive frontoparletals angled

posterolaterally on orbit. Falnt trace of carotld canal groove present

posterolaterally on Erontoparletals -

Nasals moderately well osslfied and closely applied

anteromedlally, moderately separated posteromedially; maxlllary

processes short and not ln bony contact wlth weIl-developed preorbltal

processes of shallow pars facialls of maxlÌlary'

PalatLnes moderately long, unrldged, reduced laterally to Just

underly preorbltal processes of pars facialls of maxlllary' HedialIy

they overly sphenethmoid at level of anterior extremity of cultriform

process of parasphenold. Parasphenoid robust, cultriform Process

truncate and moderately broad, alary Processes moderately broad and

slightty angled posterolaterally, Just reachlng distal extremltLes of

medial raml of pterygolds (Flg. 4). Pterygold robust, medfal ramus

short and ln contact wlth prootic. Postertor ramus short and moderately

broad. Anterlor ramus ln short contact wtth moderately well-developed

pterygold process oE palatal shelf of sphenethmold. Cartllaginous
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quadrate present between base of squamosal and quadratoJugal.

euadratoJugal robust, in flrm contact wlth maxlllary. Squamosal stocky

wlth short, knobbed zygomatic ramus and long unexpanded otlc ramus.

Haxillary and premaxillary dentate. PaIataI shelf deep wlth well

developed palatine processes, closely applled medlally. Alary processes

of premaxlllarles very broad, bifurcate, perpendlcular to Pars

dentalis. Vomers absent. Bony columelLa present. Hyold plate sllghtly

Ionger than broad. Alary Processes large, Dot pedunculate.

Anteroproxlmal portf-ons of anterior cornua dllated, anterior processes

of hyate absent. Posterolateral processes moderately long, broad.

posteromedlal processes ossifled. Some calclficatf.on apparent on plate

(Fls. 5).

Pectoral glrdte arclferal and robust. ûnosternum and

xlphisternum present. Sternum cartllaginous. Clavicles slender,

curved, moderately separated medialty. Coracolds robust, moderately

separated medlally. Btcapltate scapula, about equal |n length to

clavicle. suprascapula about 2/3 ossifled. Humerus with

well-devetoped anteroproxlmal crest. Phalangeal formula of hand

2,2,3 ,3.

Six carpal elements Present. Conslderable torsion apParent.

Prominent Elange extends proximally from lateroproximal corner of

O. centrale postaxiale. Carpal elements of O. distale carpale 2 and 3

not fused (Flg. 6). Palmar sesamold Present.

Elght nonlmbrlcate presacral vertebrae. Sacral dlapophyses

poorly expanded. Relative wldths of transverse Processes

III>IV>sacrum>II>V=!f =\rrf f =\¡rlf l.

Dorsomedlal osslflcatlon lncomplete on vertebrae I, II and III.

Illa extend anterlorly to sacral expanslon. liell developed crest on
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Iblcondylar urostyle extendtng along /2 dorsomedlat length. Pubis

cartllaginous. Iltal crest absent, dorsal promlnence, very smaLl;

dorsal protuberance smalI, IIIorê lateral than superlor (F19. 5).

Phalangeal formula of foot 2,2,3,4,3. Bony prepollex.

Three dlstal tarsal elements present. Lateral element (T3) is

largest (Fig. 7).

Variation

The sphenethmoid ls never confluent medlally. The carotld canal

groove f-s barely observable, deeply grooved or very occasionally partly

roofed. The epiotlc eminences are usually prorninent. The

frontoparletal Eontanelle is always as 1n the descrlbed speclmen.

The palatines are long, sllghtly reduced laterally and usually

acuminate laterally. The cultriform process of the parasphenoid Is of

varying lengths and is usually more slender anterlorly! the alae are

either horlzontal or lncIlned posterolaterally. They are usually broad.

The medlal ramus of the pterygoid ls usually acumlnate; the

anterior ramus ls usually short and sometlmes ln sllghtly longer contact

wlth the pterygoid process of the palatal shelf of the maxlllary than ls

descrlbed.

The zygomatic ramus of the squamosal is not always knobbed,

occaslonally lt ls elongated. The ottc ramus ls always long and

unexpanded. The atary processes of the premaxlllarles are always very

broad, curved at the base. blfurcate and sometlmes lnclined sllghtly

medlally or slLghtIy posterlorly.

The pars faclalls of the maxlllary ls moderately deep; sometlmes

lt ls reduced anteroventrally and sometlmes stepped dot'rn to be shaLlow.

The preorbltal process ls always promlnent and ls usually, but not

always, dlscrete.
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Vomerlne fragments are rarely Present and confLned to smalI,

asymmetrlcal structures, usually medlal to the palatlnes.

Advertlsement calls

Robertson (1982, I984. I986a,b) descrlbed the advertlsement calls

of thls species ln a populatlon near Sutton, N.S.td., and Davies and

Llttlejohn (f986) descrlbed calls of this species at a number oE

localitles in lts range. The call is a long pulsed sequence of 32-56

pulses wlth a pulse repetltlon rate of 69.4-95 pulses =.Jl arrd a caII

duration of 405.0-736.6 ms.

comp arison wlth other specles

Uperolela Iaevlqata Ls a toothed specles wlth a roofed

frontoparletal fontanelle, features shared by U. marmorata and U. fusca.

From U. marmorata, u. laevlqata ls distlngulshed by frlnging on

the flngers and toes, and by size (males 20-28 mm ln U. Iaeviqata'

U. marmorata male 30.I mm). From U. fusca, U- Iaevlqata is

distlngulshed by the absence of complete ventral pigmentatlon and by

call. The duration of the caII of U. fusca Ls about 300 ms as opposed

to about 590 ms ln U. Iaeviqata. the number of pulses ls greater in

U. laeviqata (32-56 compared wlth 1I-28 ln U. fusca).

Distrlbution

Uperolela laevlqata ls a specles of the central and south eastern

coastal reglons of S.E. Australla and also occurs on the Great Dlvldlng

Range as far north as the Blackdown Tableland, 9ld (F19' 8)'
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3-5.4 Uperolel-a mloberql (Andersson' I9l3)

Pseudophrvne m-loberql Andersson, 1913, K. Svenska, Vetenskapsakad'

Handl. 52, 4, P. 19.

Pseudophrvne mlöberqll: Harrlson 1927' P. 284'

Glauert ia mloberqi: Parker 1940, p. 66; Slater and Main 1963' P. 163;

I'tain 1965, p. 38.

Uperolela mloberqt: Lynch 19?I' P. 98; TYIer'

p. t5; Tyler, Davies and Martin l98lb, p. 167;

Cogger 1983, p. 85; Cogger, Cameron and Cogger

and Johnstone 1984, p. I0l; ryler 1985, p- 408

Davies and Martin I98Ia,

Tyler 1982, p. 236;

I983, p. 33; ÐrIer, smith

Dlaqnosis

A small specles (dd 19.0-25.1 mm S-V, 99 2I.0-23.0 mm S-V)

possessing maxillary teeth; the toes are frlnged but unwebbed; lngulnal

gLands hypertrophied; promlnent tubercle on ventral surface of proxlmal

head of tarsus; frontoparletal fontanelle poorly to moderately exposed;

carpus of slx elements; anteromedlal processes of anterlor hyale of

hyoid slender and short; no llial crest; call a short rasp of 20-25

pulses with a pulse repetltion rate of about 98 pulses =u.-1.

Morpholoqv

üaterlal examined: sA¡it R28860-2 WAH R94352, 19.4 km liM

Lennard Rlver on Glbb Rlver Rd; SAH R28863-4, 2?.9 km NW Lennard River

on Glbb Rlver Rd; SAM R28865, 12.4 km Nl¡ Lennard Rlver on Glbb Rlver Rd;

sAM R28866-70, 20-42 km S Derby ll.A.

Uperolela mloberqi ls conservative morphologlcalIy. The snout ls

short and sllghtly rounded or truncated when viewed from above ln

approxlmately.equal numbers of specimens. The eye to narls distance is

sllghrty greater than the lnternarlal span (E-N/IN l.l2t.I2 I I.00-l-3Il).
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The flngers are moderately long, slender and sllghtly frlnged

wlth prominent subartlcular tubercles. The palmar tubercles vary 1n

promlnence: both can be promlnent, nelther promlnent, or the tubercle

on the heel of the hand ls prominent; these states occur in

approxlmately equal proportlons.

The hind legs are moderately rong (tuls-v 0'35t'02

[0.32-0.38]). The toes are moderately long, moderately frlnged'

unwebbed with conlcal subarticular tubercles. Both inner and outer

metatarsal tubercles are prominent. The l-nner metatarsal tubercle ls

orlented along the long axis of the first toe and the outer metatarsal

tubercle is angled sllghtly to the long axls of the foot. A promlnent

tubercle is present on the skin overlylng the ventral surface of the

proxlmal head of the tarsus (r'lg. 9)-

The parotoid, ingulnal, coccygeal and submandibular glands are

always well developed - the tngulnal glands are hypertrophied to extend

along the flanks. A palr of lyrate skln folds occaslonally occur

between the scapulae. The ventral surEace is granular. The dorsum is

moderately rugose and has promlnent markings (ftg. I0). Pigmentatlon ls

usually absent ventrally, but lf present ls ln the form of a fLne

suffusion of granules.

Osteoloqv

!{aterial examlned: uAZ 4582, 18 km S Derby; UAZ 4880-9' 28 km S

Derby tl.A.

The sphenethmold ls not osslfled medlalty and Is not ln bony

contact wlth the nasals. The eplotlc emlnences of the crlsta parotlca

are moderately prominent and completely osslfled. The frontoparletal

fontanelle ls poorly exposed, elongate wlth a sllght medlal expansf.on
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but occaslonatty shows sllghtly greater exposure. The orbltal edges oE

the frontoparletal elements are curved anteromedlally. The anterior

extremlties of the frontoparletals barely reach the posterlor level of

the sphenethnoid dorsally leaving a substantlal exPanse of sphenethmoid

to form the anteromedlal rlm oE the orbit-

The nasals are trlangular, moderately ossified and moderately

separated medialIy. The anterior edges are not crescentic and the

maxillary processes are not acuminate. The palatines are slender'

elongate bones extendlng }aterally beyond the extremltles of the

maxlllary processes of the nasals and are either poorly or moderately

angled medlatly to the sphenethmoid. The parasphenoid ls moderately

robust with a slender cultrlform process. The alae are at right angles

to the cultriform Process.

The anterlor ramus of the pterygoid is ln long contact with the

weII developed pterygoid process of the palatal shelf of the maxillary.

The squamosal ls moderately robust with a promlnent knobbed zygomatic

ramus whlch is bifid ln one speclmen. The otlc ramus ls moderately long.

The maxlllary and premaxlllary are dentate and the vomers are

absent. The pars facialis of the maxlllary ls shallow wlth an extremely

promlnent preorbttal Process.

There is no lllaL crest. The dorsal prominence ls papillate and

very prominent. The dorsal Protuberance ls lateral (ftg. Il).

The hyoid plate ls about as broad as lt ls long. The

anteromedlal processes on the anterlor hyale are slender.and short

(F|g. 12). The alary processes of the hyold plate are not pedunculate;

the posterolateral processes are moderately long and moderately

slender. The posterLor cornua are osslfled-
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The carpus conslsts oE slx elements. LlttIe torslon occurs.

Both the O. radiaLe and O. ulnare are Present; the O. radlale ls the

larger. These elements articulate wlEh the O. radloulna proxlrnally and

wlth each other on thelr proxlmomedlal border. DlstalIy both elements

articulate with the large transversely etongated O. centrale postaxtale

(F|g. 13). The radlale artlculates laterally wlth the O. centrale

preaxlale.

The O. centrale postaxiale articulates dlstally wlth the bones of

the O. metacarpi III, IV and V. From the lateroproxlmal corner' a small

flange extends proxlmally. A palmar sesamoid occurs ventromedially

(rte. r3).

The o. centrale preaxiale articulates laterally with the

O. radlale, dlstally wlth the O. centrale postaxiale and with the carpal

elements of the O. distale carpale 2 and 3, and Laterally wlth the basal

prepolllcal element.

Three distal tarsal elements are present. The lateral element is

the largest and lles at the base of the O. metatarsus III. It extends

lateralty to artlculate with the medloproxlmal sl-de of the base of

O. metatarsus IV and medialty to the base of O. metatarsus II. The

second eLement lies at the base of O. metatarsus II. The medlal element

Iies at the base of O. metatarsus I and also artlculates wlth the

O. centrale prehatlucis. the distal prehalllcal element |s Large,

2
extendtng o/3 t\e length of o. netatarsus I (Fi9- 13).

comparLson wlth other specles

uperolela mloberql ls a small specles (males L9-25 run S-V,

females 2L-23 run S-V) wtth a toothed maxlllary arch and a poorly to

moderately exposed fronÈoparletal fontanelle. these features are shared
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by U. mar.!þ!, U. fusca, p. Iaevlqata and U. marmorata. From p- martlnl

and U. @., [. mloberql, ls separated by the absence of complete

ventral plgmentatlon and by lts frlnged toes. From U. Iaevlqata,

U. mloberqi is separated by the presence of a tarsal papllla, the

absence of a llght triangular patch on the anterlor porti-on of the head

and by lts hyperÈrophied lngulnal glands. From U. marmorata'

9. m'ioberql 1s separated by its fringed toes, hypertrophled lnguinal

glands and by the promlnent tarsal papllIa.

Dlstrlbution

Uperolela m'ioberql- ls found ln the Fitzroy Rlver drainage system

(tyler et aI. I98Ib). It Ls found north east of Derby as far as the

Napier Range which appears to be a barrler to lts northward dispersal

(tyler et al. Ln press).

3.5.5 Uperolela ruqosa (Andersson, I9I6)

Hyperoleia marmorata: Fletcher 1890, p. 672 (part.).

PseudophrVne ruqosa Andersson, 1916, K. Sven. Vetenskapsakad, Handl. 52,

9, p. 13.

Pseudophryne fimbrianus Parker L926, Ann. Mag. Nat. Hist. (9)17, p. 669,

flg. 3; wllkins 1928, p. 278.

Uperoleia g¡gosa,: Parker 1940, p. 70 (part.); Erspamer, de Caro, ôDd

Endean 1966, p. ?38 (part.); Lynch I97I, p.99; ErsPamer, Negri,

Erspamer and Endean l9?5, p. 4t (Part.); Roseghlnl, Erspamer and Endean

19?6, p.35 (part.); Erspamer, ErsPamer and Llnnarl L977, p.68 (part-);

Barker and Grlgg I9??, p. 188 (part.); Archer 1978, p. II2; Ðrler,

Davies and Hartln l98la, p. 17; Cogger 1983, p. 86; cogger, Cameron and
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Cogger 1983, p. 34 (part.); pavles and HcDonald 1985' p. 37. Tyler

1985, p. 408; Mahony and Robinson 1986, P. I20; Davles and Llttlejohn

1986, p. ll3; Trueb and Alberch 1986, p. L2L.

Uperolela rusosa (form A): Llttlejohn 1967, p. 153, Blake 1972' p, I22-

Uperolela marmorata: Moore 196I' p. 2I9 (part.); Brooker and caughley

1965, p. 239.

Uperoleia sp.: Davies 1984, p. 790 (part.).

Uperoleia fimbrlanus: Q'Ier, Davies and Martin l98la, p- 18; Cogger

1983, p. 83; cogger, cameron and Cogger 1983, P. 32; Tyler 1985, p- 407.

Definitlon

A small to moderatelY large species (dd 18-32 mm S-V,

99 18-30 r¡un S-V), characterlsed by short to moderately long hlnd llmbs

(t¡./s-v O.2g-O.4I), fringed toes wlth usuaLly a trace of basal webbing;

promlnent subartlcular and palmar tubercles; frontoparletal fontanelle

not exposed; carpus of flve elements; anteromedlal Processes oE anterlor

hya).e of hyoid slender; lllal crest absent; advertlsement call a short

pulsed note of 3-5 pulses wlth a pulse repetltion rate of about
_t

3I pulses sec '.

Materlal examlned

QId: NRA¡í 1630 (uolotype Pseudophrvne ruqosa), SAH R27052-3'

R2?054(A)-5(A), Ht Colosseum; BHNH 1947.2.18.70 (hoLotype Pseudophrvne

fimbrlanus) st ceorge dlstrlcr; 9M J25078(A) 48 km E St George,

SAM R3688, R3?3?, St George; KU 10986I(A), St George; Nl'n/ D25f05-6(A)

3.2 km E Gracemere; D2510?, 6.4 km E Gracemele; 9l'l J12673 Burpengary;

JI4385, Gllruth Plans vla Cunnamulla; J17754, Alton; JL88L9, JI8824,

JÌ8840-41(A) E oE wlthcott; Jl88I8(A), Jt882l' JI8826' JI8829'
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J18835-6(A), JI8842, llaratah StatÍon vla Cunnamulla; JI8830, E oF

Laldley on Granchester Rd.¡ J28239(A), J2824O-43, J28244(A), J29O67-9,

24 km lJ Moonie; J42543-4, J42546, J4255O(A), Moonie; J42538, Roma;

J31961-2(A), gollon; J38654(A)-5(A), Hornet Bank, Injune Rd; JI2354(A),

J12366, Jl,237L, l¿lLkie ck, sld Dalby; JL2722-3(A), JI2725-6, AMR 5822-3,

Eldsvold; 9M JI8827, JÌ8846, South of Gayndah; J18828, Rocklea,

Brisbane; AM RI69I0, Brlsbane; 9M JI9538, tlarrawee; J19539-4I

F}lnders Peak Rd, turnoff from Boonah Rd.; J19928, 4.6 km S Ferndale;

J19950, Ban Ban; J19954. 3.2 km Lf Beenleigh, J25922, J40429, Texas Caves

Area; J28510(A), J285I5-6, Gin Gin; J29OI4-6(A) llaterEord Rd, 6 km E

Beaudesert Rd; J35436-?, old Dump, Inglewoodl J42539(A)' J4255I, J42553,

causeway on Beaudesert Rd between Jimboomba and Cedar crove Rd (27051',

I53o0l'); J4254O, J42542, Crosslng Beaudesert Rd, Tamborlne Rd (27"48',

I5.3oO2'); J42541, Beaudesert; J42545, J42547-9, J42552' Mt Lindsay

Highway, S of Beaudesert (25"00', 152"59'); J37704(A), J37705-6,

J37707(R), between Anakie and Sapphire; J37708-9, J37?t0(A)'

J37?It-16(R), Howbray; J37?17-18(A), J377L9-20(R), Tomahawk; J3172L,

J45977, Anakie; sAM R29672(A)-3(A), QM J45975, sprlngsure;

SAM R29674(A), R296?5, 1.7 km from Cabbage Tree Creek, Nathan Corge nä;

9M J45973-4, Cabbage Tree Creek; 9M J45976, Glenleigh Station beside

road to Glenhaughton Station; ¡\M RII5648-50, 9M J45980-86, J45987(A),

sAM R296?6-?8(A), R296?9(A), R29680-r(A) , R29682-4(A), R29685(A) '

R29686, R21558-6I(A), UAZ 4I012(A), AI0l3(R)' Oynevor Downs;

QM J459?8-9, sAM R296?8(A), Boorara Station; AM RIL5652' 17.6 km N

Houra; RÌ15306, RII336?-69, Cecil Ptains Rubbish Tlp; R5822-3. Eldsvold;

SAI{ R29688-90, DPI Swamp, CharlevllIe.

N.s.tt.: AM R36862-4, 19.2 km w Tenterfleld; n37052(A),

R3?053-4(A), R3?055-6, 22.4 km SE Bonshaw on Bruxnor Hlghway; R37096'
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56 km LI TenterEleld, Hole Rlver; R90659-61 Blacklands Gap Rd' 6 km NLI

Ualds Vatley (29005', I5Io35'); 'R¡l 
R6655?-60, R66562, 22.4 km downstream

from Dungog on tlllliams Rlver; R93?2?-3I, 5 km N tfhiporf-e on

Casino-Grafton Rd.; R?84, R984, Yandembah, 32 km tJ HiIIston; RI2806,

l{elby, Nyngan; R28OO4(A), R28005-6, R24415-6(A) , R24477-78, F.24480,

R24482-3(A), R24484, R24486-91(A), R24492, Nyngan; R28635-8, between

Nyngan and Nevertire; RI53I5-?, 50 km ll Byrock; R16040, 5I km l{ Byrock;

RI580O-I, RI5803, Byrock; R16098 Brewarrina; R28357-8, R28624-5,

Lake Cargelllgo; Nl{V D5sII7-ZL(A), 9M J39239, J39242-6, tlest }Iyalong;

J28450-2(A) Condoblin; SAM Rl418? Houlamein; Nl{V D9199(A), D9200-},

D9259(A)-62(A), D9263, D9264(A)-5(A), D9266-7(R) tocumwal; D18856-6I(A),

DI8862-84(A), D18885-900, 4.8 km S Cowra; D25077-79(A), D25080, 6.4 km

slJ cowra; D250OI-3, D25005(A)-9, D250lI(A)-I4, savernake; D25086-91(A),

D25092(A)-25I0I(A), D25IO2-4, Lignum Swamp, Savernake; D25004' 20.8 km N

Mulwala; D25OI5-6 9.6 km N HuIwaIa; D25082, 4 km N Tomingley;

ANWC 4936-84, Lake Cowal; AI0?0-?2, 4 km N Uarren; AM R1I5632-44,

RII5646, 5 km E EuIo; R92159, Buckingbong SF, S of Narrandera; R1I5647,

GleneIg; R45I05, 32 km S Condoblin; RIl55B8-28, RI15648-50' Caragabal;

RlI2299 Bom Bom S.F. (29"44', 152o58'); RI15584, NettIe Creek, 19.2 km

from Copmanhurst on Tabulum Rd; R52590-1, Cumborah, NIJ ldalgett;

R50493-500, II.2 km tJ GIen Innes on Inverell Rd (29o43" l5lo58');

R155?5-6, Rt155?9, RIt558l-2. nr Bulgandramine; RI02886, Thurloo Downs

Hstd; SAll R28786-7, UAZ 4816, UAZ 8814, Severn Rlver (29o28', I5lo29').

Redescriptlon of specles (based on sAl't R27O52)

Haxlllary teeth absent. Vomerlne teeth absent. Snout short,

sllghtly truncated when vlewed from above (F19. 14) and ln proElLe. Eye

to narls dtstance greater than lnternarlal span (e-t/IN I.43). Canthus
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rostrall-s lnconsplcuous and straLght' rlrmpanum not vlslble externally

(Fls. I4).

Flngers moderately long, slender, unwebbed but sllghtty frlnged

wlth prominent palmar and subartlcular tubercles (Flg. l5A). Promlnent

supernumerary subarticular tubercles Present. Flngers ln order of

Iength 3>4>2>L. Hlnd tl"mbs moderately long (Tlls-v 0.36). Toes

moderately long, fringed wlth a trace of basal webblng (ntg. 158). In

order of length 4>3>5>2>1. Hetatarsal tubercles moderately large but

promlnent. Subarticular tubercles rounded. Dorsal surface falntly

tubercular. Parotold and lngulnal g).ands welL developed (Fig, 16);

coccygeal glands poorly developed. Submandibular gland prominent,

dLscrete. CloacaI flap with tiny flmbrlatlons. Ventrally, throat and

thorax granular, belly smooth. Male wlth unllobular, submandlbular

vocal sac and glandular nuptlal pad.

In preservative, dorsum brown wlth darker brovrn markings between

eyes, ln scapular region and on posterlor portion of dorsum. Dorsal

tubercles tlpped with cream. Parotoid and lnguinat glands with few

cream patches. Inguinal and poçt femoral patches pink after one month

ln preservatlve. Nuptial pad unplgrnented-

Ventral surface cream wlth few smalI, isolated areas of brown

plgment. Submandibular reglon and thorax, excePt for smalI medial

patch. dark grey.

Colour ln llfe

Dorsum grey/brown wlth darker bro'r¡n marklngs. Dorsal tubercles

tlpped wlth yellow; parotold and lngulnal glands yellourish;

submandlbular gland yellor'r. Brlght reddish orange f-ngulnal and femoral

patches.
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Ventral surface whlte wlth brot¡n areas of plgment. Submandlbular

reglon dark grey to black sometimes extendlng to Pectoral reglon.

Dlmensions (ln mm)

Snout-vent length 2O.9; tibla length ?.6; eye dlameter 2'6;

eye-narls dlstance 2.0; internarlal span 1.4.

Variation ln external morpholocfv

There ls a considerable range ln the size of speclmens of

U. ruqosa (males 18.4-32.0 nuu S-V, females l?.7-30.4 rnm). Specimens

from southern coastal areas of Queensland and northern N.S.W. are

smaller than those from more arld intand areas, wlth the exceptlon of a

serles from Tocumwal, N.s.lJ. (dd f8.4-26.2 mm s-v, 99 20-2-25.3 mm

S-V frorn coastal areas, compared wlth ranges of. 2O-32 mm S-V for males

and 22-30 mn for females ln inland areas). Geographlc varlatlon ln slze

Is reflected also ln the relatlve lengths of the hlnd llmbs ln these

popularlons (tl-lS-V 0.34t.02 [0.29-O.39] coastally and 0.36t.02

[0.32-0.41] inland ). For the specles over lts entlre range, TLIS-V is

0.36r.03 [0.29-O.4I].

The head ls usually small in relatlon to the body, and ls

separated from the axlLIa by the well-developed parotold glands. The

shape of the snout ln dorsal vlew !s elther truncated (Flg. I?), or

sllghtly rounded (flg. Iþ). Each condltlon occurs ln about equal

proportlons ln the materlal examined. The snouts of some specimens may

have been lncorrectly recorded as blunt snouted because poorly preserved

speclmens (as lndicated by dehydrated flngers and toes) always have

truncated snouts. tJeII preserved speclmens Erom Savernake, N.S.W. at

the southern extremlty of the specles' range have truncate snouts

(Fls. I7).
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The eye-to-narls dlstance Ls always greater than the internarlal

span, and !s subJect to llttIe geographlc varlatlon (e-N/tN Ì.6It.28

ÍI.12-2.31). The nostrlls are located more laterally than dorsally

(Fls. 17).

The hands are usually broad and with short flngers (occaslonally

slender) bearlng poor or moderate fringlng ln the approxlmate ratlo of

1,z2. There !s no webbing between the fingers. Subarticular and palmar

tubercles usually are extremely prominent (Fig. l?) in about 2/Z of

the specimens.

There is no webbing between the toes Ln 5 /O of the specimens

examlned, and mlnlmally basal Ln the remainder. Frlnglng on the toes

Ivaries: about -/6 have reduced fringlng' about 2/6 *od"rut", and

the remalnder have weII fringed toes (ftg. I?).

Subartlcular tubercles on the toes are usually conlcal. The

inner metatarsal tubercle ls angled along the axls of the flrst toe and

the outer ís angled to the long axis of the foot; occasionally the inner

metatarsal tubercle !s not angled, but perpendicular to the long axis of

the foot.

Rugosity of dorsal skln varles: poor, moderateLy and very rugose

speclmens occur l-n equal Proportlons. Dermal glands are usually

extremely well devetoped (Flg. 16). but occasionally poor development of

the parotold glands !s recorded. Degree of development of lnguinal and

coccygeal glands are similar ( I : I:4, poor:moderate:well developed) .

The submandibular gland ls discrete or dlsrupted ln approxlmately

equal proportlons. Scapular pllcae are not aPparent and coloratlon of

the dermal glands ls poorly deveLoped. Hence lateral golden or cream

strlpes, as found ln u. llthomoda (rYter et al. I98Ia) are not

apparent. Dorsal colour Pattern varles. Strong patternlng ls rare !n
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specLmens wlth very rugose dorsa, but ls common ln other materLal

(Fls. 16).

cloacal flaps occur on all speclmens wlth long flnger-llke

flmbriatlons on most female speclmens (as noted by earker (1940)). Some

males possess short flmbrlatlons on the cloacal FIap but most show

scalloped or sllghtIy lndented cloacal fLaps.

Anterior eye flaps are poorly developed or absent.

A granurar ventral surface occurs ln about 3/n of ,h"

speclmens. The granularlty usually is poorly to moderately developed

except ln material from the southern extremity of the range.

Ventral pigimentatlon is absent !n about I/ø oE the specimens

and only a falnt dustlng of pigment |s detectable in3/O; isLands of

pigment, ês ln topotypic materlal are found ln the remalnLng Llg 
oç'

the material.

Osteoloqv (based on SAM R27055)

Skull well ossifled, sloping anteroventrally. Sphenethmoid not

ossified dorsomedl-alIy or ventromedially; smaLl portlon ossified

posterlorly to medlal extremlties of palatlnes, with ossified portlon

extendlng about I/3 length oE orblt in ventral vlew. Prootic not fused

wlth exocclpltal. Exocclpltal conFluent posteromedi.ally ln dorsal vlew

but not fused ventromedlatty. Crista parotlca short, stocky, not

artlculatlng with otlc ramus of squamosal lylng alongslde lateral

extremltles. Grooves of carottd canal present on frontoparletals,

medlal to eplotlc emlnences.

Frontoparletal elements extensive, crenate medlally, overlylng

sphenethmold anterlorly, more widely separated anteronedlaLly.

Frontoparletal fontanelle barely exposed medlally; anterlor margln
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formed by sphenethmoid elements at level about I/5 posterlorly on length

of orblt. posterlor margln undefined because of lack of anteromedlal

osslflcatlon of exocclpttal.

Nasals large, closely applled medlally for 4/5 length, sllghtly

separated posteromedlally (ftg. 18). AnteromedÍal extremitles

crescentlc. Maxillary processes moderately acute, dlrected ventrally,

not ln bony contact with pars facialls of maxlllary. Posteromedlally

nasals |n contact with anterior extremitles of sphenethmoid. Palatines

moderately slender, angled at about 45o to sphenethmoid, reduced

laterally, not reachlng extremitles of maxillary Processes of nasals-

Parasphenoid robust. Cultrlform Process broad, lrregularly

truncate (ftg. I8), expanded stightty posterolaterally. Alary Processes

moderately long, moderately broad, angled slightly postero-laterally,

reachlng medlal extremltles of medlal ramus of pterygold. Medial ramus

of pterygold broad, anterior ramus ln Long contact with well-developed

pterygold process of palatal shetf oÊ maxlllary. Cartilaginous quadrate

present between base of squamosal and quadratoJugal. guadratoJugal

robust, in flrm contact wlth maxlllary. Squamosal stocky wlth tiny

zygomatf-c ramus and long, unexpanded otlc ranus.

MaxiLlary and premaxlllary edentate; palatal shelf moderately

deep with well developed palatlne Processes, not abuttlng medially.

Pterygoid process well developed. Alary processes of premaxlLlary

perpendlcular to pars dentalis, slender, inclined medlally. Pars

faclalls of maxlllary moderately deeP; preorbltal process absent.

Vomers absent. Bony columella Present-

Pectoral glrdle arclferal and robust. qnosternum absent,

xlphlsternum Present. Sternum cartlÌaginous. Clavicles slender,

curved, closely applled medlally. coracolds well developed, fobüst,
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widely separated medlalIy. Scapula blcapltate, sllghtLy shorter than

clavlcles. Suprascapular about 2/3 osslfled-

Eight procoelous non-lmbrlcate presacral vertebrae (ftg. 19).

Sacral diapophyses poorly expanded. Relatlve widths of transverse

processes III>IV>sacrum>II>V=VI>VII=VIII . Blcondylar sacrococcygeal

artlculatlon. Crest on urostyle extending approximately l/2 length.

Ilfum with tiny dorsal promlnence and moderately large lateral

protuberance (Flg. I9).

Humerus with sErongly developed anteroProximal crest. Phalangeal

formula oE hand 2,2,3 ,3.

Carpus: the carpal type consists of five elements. Llttle torsion

occurs. Both the o. ulnare (Ul) and the o- radlale (nR) are present'

The O. radlale ls the larger. These elements articulate wlth the

O. radloulna proxlmally, and with each other at their proximomedlal

border. Dlstally both elements artlculate with the large transversely

elongated O. centrale postaxiale (POC). The O. radiale artlculates

Iaterally with the o. centrale preaxlale (pnc).

The O. centrale postaxlale artlculates distaLly with the bases of

O. metacarpi III, IV and V. From the lateroproxlmal corner, a small

flange extends proximally onto the lateral surface of the O. ulnare'

Ventromedlally ls a depressslon on which a palmar sesamold (PS) is

situated

The O. centrale preaxlale artLculates laterally wlth the

O. radlale, dlstally wlth the O. centrale postaxlale and wlth the fused

carpal elements of the O. dlstale carpale 2 and 3 (C2+3) and laterally

with the basal prepolllcal element (PoI) (Flg. 20).

Thls descrlptlon colncldes most closety wlth Andersen's type 2,

found ln lepÈodactyllds and not wlth hls myobatrachld pattern (Andersen

ts?8).
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Tarsus: The O. tlblale and O. flbulare are elongated elements fused at

elther end. The O. tiblale extends as far as the distal end of the

O. fibulare. Three dlstal tarsal elements are present. The lateral

element (T^) is the largest and lles at the base of O. metat,arsus III'
5

and extends laterally to articulate r¿ith the medioproxlmal slde of the

base of O. metatarsus IV and medl-ally to the base of O. metatarsus II.

The second element (TZI- Iies at the base, sllghtly laterally to

o. metatarsus Ir. The medial element (Tf) Iies at the base of

O. metatarsus I and also articulates with the O. centrale prehallucis

(pH) (ntg. 2L). Thls descrlptlon corresponds to tarsal type r (Andersen

1978).

Hvold: The hyoid plate ls sllghtly broader than long. The hyale are

slender with well deveLoped slender anteromedial processes. Alary

processes are broad, and not pedunculate. Posterolateral processes are

moderately long and slightly expanded. The posteromedial Processes are

ossifled (rig. 22r.

Variation

Skull: AIL but two of the adult specimens examined showed a consistent

overlap of the sphenethmoid by the posterlor extremitLes of the nasals.

NasaI contact wlth the anterlor extremitles of the frontoparletals ls

variable but, where no contact occurs, seParatlon of these elements is

sllght. Hedial extenslon of the nasals varies, with approxlmately equal

proportlons of no extenslon, moderate extenslon and extreme extensLon

(ftg. 23) occurrlng. Varlatlon also occurs ln the crescentlc shape of

the anterlor edges of the nasals rangl-ng from the curved condltlon Ln

Flg. 23 and Lynch (19?l) to almost stralght.
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The anterlor extremltles of the frontoparletals usually are

crenate, ôDd. occaslonally, €lrê extended anterolaterally. The more

usual condltlon ls truncated anterlor extremltles (rtg. 23r.

AII adult speclmens have mlnlmal exposures of the frontoparletal

fontanelle, ranglng from that shown ln Fig. 23 to slightly greater. The

mediar marglns of the frontoparl-etaLs usualry are crenate, but

occasionally are almost smooth.

Varlatlon occurs ln the form of the carotld canal groove on the

posterolateral frontoparletals. In most specímens, the grooves are deep

(rtg. 23); occasionally they are partlally roofed, ôDd very occaslonally

they are extremely shalLow or not detectable.

The palatlne processes oF the premaxlllaries range from almost

abutting (rtg. 18) to moderately widely separated (Fig. 23). The pars

facialls of the maxlllary l-s moderatery deep ln arl speclmens, but in

some Ít is foreshortened and shallow anteriorly. In a few speclmens the

dorsal surface ls not straight, but is irregularly produced.

The palatlnes are expanded medially in some specimens,

particularly those from central Queensland. Vomerine remnants vary

considerably - from complete].y absent (Fig. 23), through present on only

one slde medlal to the palatines, to small fragments also at the edges

of the choanae. Thls feature appears to be highly varlable ln U. ruqosa.

carpus and tarsus: No lntraspeclflc varlatlon f.s apparent in tarsal

bones. some varlatlon ls apparent in the fuslon of carpal elements 2

and 3. These bones are not fused ln five adult specl-mens, Nlllr D9I99,

D9264, D9259 and QM Jl884r, J18818. rn Nrr,IV D926?, the bones are fused

on one hand and unfused on the other. rn two speclmens (AI't R24493,

SAM R29681) the bones are fused but suture ltnes are apparent. rn one

subadult speclmen (UAz AI0I2) the carpal bones are not fused, but in t$¡o



59.

other subadult speclmens fuslon has occurred (t¡W D25l0I , LJAZ AI0l3).

Other specimens (9M Jf884O, JlO836, NÌ{V D9260-I' D9265) from the same

Iocallties as those ln whlch Euslon of carpalla 2+3 has not occurred'

exhiblt fusion.

Adver tlsement calls

The advertisement calls oE three lndlvlduals were recorded at

colosseum on l2.xi1.1984 by K.R. McDonald. The call is a short note of

four pulses, pulsed at about 34 puls"= 
"".-l 

and wlth a duratlon of

about ll? msec. The domlnant frequency 1s about 2,583 Hz. A sonagram

of the advertisement call l-s shown 1n Flg. 24, and characteristics of

the calls are llsted in Table I. Davies and Llttlejohn (1986) descrlbed

varlation ln the call from material at the southern extremlty of the

specles' range. CaLls had a duratlon of 8I.4-102.8 ms, and consisted of

3-4 pulses pulsed aE 22.8-40.8 pulses ,".-I.

Comparison with other species

Uoeroleia ruqosa ls an edentate species with a very poorly

exposed frontoparletal fontanelle: these features are shared by

9. minima, some U. aspera, âDd some U. lithomoda.

u. ruqosa ls dlstlnguished from q. mlnlma by the presence of

frlnged flngers and toes, and by lts weII developed lngulnal and

coccygeal glands. The call of p. minima ls a very short unpulsed cllck'

to the ear, whereas that of U. ruqosa ls a longer, pulsed call' From

u. aspera,9.4ggE ls distlngulshed by lts unwebbed toes (basal

webblng !n U. aspera) by lts ventral plgnentatlon (absent ln U' aspera)
I

and by lts call (a fast cllck, pulsed at about 170 pulses sec- ln

U. asÞera).
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U. ruqosa ts dlstlnguished from p. Ilthomoda by the presence of

ventral plgmentation (absent !n U. llthomoda), by the absence of a

preorbltal process on the pars faclalls of the maxlllary (present ln

9. Ilthomoda) and by advertlsement call. The call of U. ruqosa ls

clearly pulsed whereas that of U. Ilthomoda ls a short unpulsed cllck

(Tyler et aI. I98la,c).

Distrlbutlon

Uperoleia rusosa has a wlde ranging distrlbutlon in south eastern

Australia (ftg. 25). It occurs to the west of the Great Dividlng Range

at the southern extremlty of lts range, but ls found coastally as well

as cenÈrally from as far north as about Armidale ln N.S.tÙ' The

northernmost locallty from whlch material has been collected ls Tomahawk

ln Central Queensland.

Table l. Advertisement call characterlstlcs of Uperoleia ruqosa at
CoLosseum, Queensland.

Specimen No. of
pulses

Pulse repetltlon
rate (puls.= sec-l)

Duration
(ms)

Dominant
freguency

(nz)

l{et-buIb
temp. oc

sAM R27052

sAM R27053

sAM R27055

Hean

L20

I20

tI0

4 116.7

4

4

4

33.33

33 .33

36.55

34. 40

2500

2500

2750

2583

22.6

22.8

22.2

22.5
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3.5.6 uperoleLa russelll (loverldge, 1933)

Glauertla russelli Loverldge, 1933, Occas. PaP. Boston Soc. Nat. Hist.

g, P. gg.

Glauertl-a russelll: Loveridge 1935, p. 3?; Glauert 1945, p. 38I; Maln

1954, p. II5; Main and Calaby I95?, p. 2I9; ualn 1965, p. 37; Maln and

storr 1966, p.58; Stephenson 1965, p. 340; Lynch 1971, p.97; Trueb and

Alberch 1986, p. I2l.

Uperoleia russelli: Ð¡ler, Davies and Martin l98la, p. 19; Tyler L982,

p. 236i cogger 1983, p. 86; Cogger, Cameron and Cogger 1983, P. 34;

Qrler smith and Johnstone, 1984, p. I02; Tyter 1985, p. 408; Davies'

Mahony and Roberts 1985, p. 106.

oefinltion

A large species (dd 27-35 mm, 99 30-35 nun s-V) lackíng

maxillary teeth; dermal glands promlnent; toes extensively webbed and

very broadly frlnged; frontoparietal fontanelle widely exposed;

anteromedlal processes of anterior hyale slender; carpus of slx

elements; no lllal crest. Advertlsement call a pulsed note of unknown

characteristlcs.

Morpholoqv

No further data are avaLlable to add to the redescrlptlon of

Tyler et al. I98la.

Osteoloqy

No lllaL crest ls developed; the dorsal promlnence ls montlculine

and the dorsal protuberance lateral. The publs ls calclfled (Flg. 26).
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The hyold plate ls approxlmately as broad as lt ls long. The

anteromedlal processes of the anterlor hyale are slender (F19 ' 26) ' The

alary processes of the hyold plate are not pedunculate' The

posterolateral processes are moderately short. The posterior cornua are

osslEled. some calclficatlon ls apParent on the posteromedial areas of

the plate.

Thecarpusconststsofsixelements.theo.radialeand

O. ulnare are present; the O. radiale ls the larger. Both artlculate

with the o. radioulna proxÍmally, and wlth each other on their

medloproximal border. Distally both artlculate wlth the large

transversely elongated o. centrale postaxiale. The o. radlale

artlculates laterally wlth the o. centrale preaxlale (Flg. 27)'

The o. centrale Postaxiale artlculates distally with the bases of

o. metacarpl III, IV and v. A small flange extends proxlmally from the

lateroproximal corner. A palmar sesamold occurs ventromedlatly

(ntg. 27). The O. centrale preaxiale articulates laterally wlth the

O. radlale, distally with the O. centrale postaxiale and wlth the carpal

elements of the O. distale carpale 2 and 3 and laterally with the basal

prepolllcal element.

Three dlstal tarsal elements are Present. The lateral element ls

the largest and lies at the base of o. metatarsus III. It extends

Laterally to artlculate wlth the medioproxlmal sl-de of the base of

o. metatarsus IV and medlally to the base of o. metatarsus II' The

second element lies at the base of o. metata.rsus II and the medial

element at the base of o. metatarsus I, also artlculatf-ng wlth the

o. centrale prehallucls. The dlstaI prehalllcal element ls large and

hastate shaped extendlng for about I/z ,t" Iength of o. metatarsus I

(rts. 27r.
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Comparlson with other sPecles

Uperolela russelll ls a large edentate specles wlth rne.{.'-ra.-t'el¡,

webbed toes (Flg. 28) and a wldely exposed frontoparletal fontanelle'

features shared by U. orlentaLls, U. talpa and U- borealis.

From U. orientalls , U. russelli ls dlstingulshed by the absence

of a mldvertebral strlpe. From U. talpa, 9. russelli ls distingulshed

by the presence of pigrnentatl.on in the postfemoral and ingulnal reglons

and from 9. borealis by the presence of dorsal patterning.

Dlstrlbution

The distrlbutlon data of Tyler et a}. (1984) have not been

expanded.

3.5.7 Uperolela orientalls (Parker, 1940)

Glauertla orientalls Parker, 1940, Novit- ZooI- 42, P. 67

Glauertla orientalLs: Lynch l9?1, p. 98; Gow 1981, p. 66; Barker and

crigg Lg77 , p. I98 (part.).

upe roleia orientalls: fl'Ier, Davies and Martin 1981a, p. 24; Ðtler

1982, p. 239; Tyler, Davies and Hartin 1983, p. 240; Cogger 1983, p. 86;

cogger, Cameron and Cogger 1983, p. 33; lyter 1985, p. 408; Tyler and

Davies 1986, p. 60; lÏIer, Davies and lfatson 1986, p. 97-

Deflnltion

A moderarely large species (66 26-28 mm S-V) lacklng maxlllary

teeth, toes half webbed, broadly frlnged; narrow mldvertebral strlPe;

frontoparletal Êontanelle extensLvely exposed. Slx carpal elements-

Advertlsement call not known.
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External morpholoqv

Nothlng further can be added to the redescrlptlon of Q'ler et al.

(I98la) other than to llLustrate the extent of toe webblng (Ftg. 29).

osteoloqv

Reexamlnatlon of X-rays of the type matertal lndlcates slx carpal

elements and a promlnent, slightly rounded dorsal promínence on the

llium. The zygomatlc ramus of the squamosal ls tlny and the otlc ramus

short. The eplotlc emlnences are moderately rounded. The nasals are

moderately well osslfled. the orbital edges of the frontoParietals are

angled sllghtty medlally. The eplotic emlnences are incompletely

ossified. The d1stal prehalllcal element extends for about 2lZ ,n

length of metatarsus I.

Comparlson wlth other species

uperoleia orientalis is a moderatel y large edentate specles with

substantlal toe webblng and a wldely exposed frontoparletal fontanelle,

features shared by U. ry!!!,9. boreatts and U. talpa. 9. orientalis

ls dlstlnguished from all three specles by its more extensive toe

webblng and the presence of a midvertebral strlpe.

Dlstrlbutlon

Known only from the type locallty, Alexandrla Statlon, N.T.

3.5.8 Uperolela arenlcola I)'ler, Davies and Martln, 1981

Uperolela arenlcola lller, Davies and Martln, I98I, Aust. J. Zool.

Suppl. ?9, p.26.
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UperoleLa arenicola: lyler 1982, p- 239; cogger 1983' p' 82i

cameron and cogger L983, p. 32; T]'Ier, Crook and Davies 1983'

B¡Ier 1985, p. 406; Tl'Ier and Davles 1986' P' 57'

cogger,

p. 435;

Deflnitlon

A small specf-es (dd 18-23 mm S-V) with no maxJ-Ilary teeth;

frontoparletal fontanelle wldely exposed, toes unwebbed; dorsal skin

smooth to very weakly tubercular; carPus of six elements; no ilial

crest; advertlsement call a rasp of I2-I5 pulses wlth a pulse repetition

rate of about II0 pulse= =""-1.

External morpholoqv

No further data are available to add to the origlnal descrlption

of Tyler et aI. t98ta. The specles is lllustrated in }lfe ln Flg' 30'

Osteoloqv (from SAM R1?347, paratype)

No llial crest present. The dorsal promlnence ls moderately

smalI and monticuline (Flg. 3I), the dorsal protuberance ls

posterolateral.

The carpus has slx elements and conslderable torsion occurs. The

O, radlale and the O. ulnare are present, the O. radlale ls the larger'

Both articulate wlth the o. radioulna proxl-malIy, wlth each other on

thelr proxlmomedlal border and distatty wlth the large transversely

elongate O. centrale postaxlale. The O. radiale artlculates laterally

wlth the o. centrale preaxiale (F19 - 32', .

The O. centrale postaxlale artlculates dlstally wlth the bases of

O. metacarpl III, IV and V. No flange ls apparent on the lateroproxlmal

corner. Ventromedlally ls a palmar sesamold. The O. centrale preaxlale
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artlculates laterally wlth the O. radlale, dlstally wlth the o. centrale

postaxlale, with the closely applled carpal elements of the O. distale

carpale 2 and 3 and laterally wlth the basal prepolllcal element.

The tarsus has three dlstal elements. the lateral element ls the

Iargest and lies at the base of O. metatarsus III. It extends laterally

to articulate with the medloproxlmal slde of the base of O. metatarsus

IV and medially to the base of O. metatarsus II. The second element

Iies at the medial extremlty of the base of O. metatarsus II. The

medlal element lies at the base of O. metatarsus I and also articulates

wíth the O. centrale prehallucis (Fig. 32). The distal prehalllcal

element is moderately broad and elongate, extendlng for approxlmately

ì-/3 the length of o. metatarsus I.

comparison with other species

Uperolela arenlcola is an edentate species wlth a widely exposed

frontoparletal fontanelle, features shared by U. Þglis, U. crassa,

q.. russeIIl, U. orientalis, U. qlandulosa, p. talÞa' U. Ilttlelohni and

U. lnundata. From p. borealls, U. russelll, U. talÞa, 9. orlentalis and

p. qlandulosa, U. arenicola ls distingulshed by lts unwebbed toes. From

U. crassa, U. arenicola is dlstingulshed by lts smooth ventral surface

and by its poorly osslfied nasals and by call (tYler et aI. I98Ia).

From U. llttlelohnl, U. arenicola ls dlstlngulshed by lts r¡ell-developed

dermal glands, by lts poorly osslfled nasals and by the Presence of a

preorbltal process on the pars faclalls of the maxlllary and from

9. lnundata, U. arenlcola ls dlstlnguished by caII (tyler et al. I98la)

and by lts poorly developed nasals.
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Dlstrlbutlon

The dlstrLbutlon data of Tyler et al. ( l98la) have not been

extended. U. arenicola ls known only from the type locality, Birndu, on

the edge of the Arnhem Land Escarpment near Jablru, N.T.

Comment

Hlghly variable call data obtalned by Tyler et al. (1986) of

U. lnundata from Groote Eylandt suggest that U. arenicola may be

synonymous wlth !. inundata. Osteological data suggest that

U. arenicola may be young U . lnundata. Ho$¡ever, since no further

speclmens of U. arenlcola are avallable for study, I prefer to recognlse

both specles here.

3 .5.9 Uoeroleia borealis [rler, Davies and Martin, I981

Uperoleia borealis !'ter, Davles and Hartin, 198I, Aust. J. ZooI- Suppl.

79, p. 30.

Uperoleia borealls: Q'ler 1982, p. 236; Tyler, lfatson and Davies 1983,

p. 244; Cogger 1983, p. 82; Cogger, cameron and cogger 1983, p. 32;

Tyler, Smlth and Johnstone 1984 p. 98; tyler 1985, p. 40?; lYler and

Davles 1986, p. 58.

Definitlon

A moderate to large specles (dd 2f .8-29.I mm, I 24-5 mn s-v),

Iacklng maxlllary teeth; possesslng moderateLy webbed toes; widely

exposed frontoparletal fontanelle; orange markings ln the lngulnal and

post femoral areas; poorly patterned dorsum; rugose flanks; carpus of

slx elements; anteromedlal processes on anterlor hyale of hyold slender;
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no llial crest; male call a rasplng note of 18-23 pulsed wlth a

repetltlon rate of 100 pulses =u.-1.

Material examined

' N.T.: SAM R23835, 12.9 km E Victorla River on Vlctorla Hwy;

R23834' 5'8 km E victoria River on vlctorla Hwy; sAM R29698-702' Keep

River Reserve Camping ground.

t¡.A.: sAM R24002-8, Tickalara Creek on Great Northern Hwy.

External morpholoqv

The snout ls short and elther truncated or rounded when vlewed

from above. The eye to narls dlstance ls conslderably greater than the

lnternarlal span (e-ì¡/rì¡ 1.36r.22 LI.06-I.691. The flngers are

moderately long and sllghtty fringed in some of the tf.A. material- The

palmar tubercles are not promlnent and that at the base of the thumb ls

masked by the whlte subepldermal glandular nuptlal pad. Subarticular

tubercles are promlnent as ln the type serles. The hlnd llmbs are short

(tLls-v 0.35r.ot [0.34-0.36]). The toes are long, broadLy Eringed

with promlnent subarticular tubercles. The N.T. speclmens show less

webblng than the type serles and than the W.A. materlal examined here

(ntg. 33). The inner metatarsal tubercle ls orlented along the axis of

the flrst toe and the outer ls sllghtly angled to the long axis of the

foot. The subartlcular tubercles are not very promlnent -

The dorsal surface of speclmens ls smooth but the flanks are

moderately rugose (ntg. 3). The dermal gtands are well developed,

partlcularly the parotoid glands. In SAH R23835 the parotold glands are

hypertrophled. The ventral surface ls falntLy granular ln most

specimens.
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The dorsum ls dark brorrn ln preservatl-ve and no dorsal patterning

is discernlble except ln SAM R24005 which has very falnt small Lslands

of brown plgment dorsally.

Osteoloqv

Materlal examined

UAz 4863, 8862, Tickalara Creek l¡.4.; vAZ A226, Great Northern

Hwy, 39 km s Duncan HwY Jcn.

Cranium: Osslflcation of the nasals varles slightly in this specles.

These elements are poorly osslfled 1n the }arger specimen (UAZ 4863) and

widely separated posteromedlally. They show greater osslfication In the

other two speclmens wlth less posteromedlal separatlon-

The orbltal edges of the frontoparletals are straight and only

sllghtly angled anteromedlallY.

In all material examined, the eplotic eminences are poorly

osslfled posterlorly. The zygomatic ramus of the squamosal ls tiny and

appears to be blfid. The otlc ramus is moderately long. The preorbital

process of the pars facialis ls extremely prominent, monticullne, and

the pars faciatLs ls shallow. There |s no varlatlon in the alary

processes of the premaxillaries whlch are moderately broad and

perpendicular to the pars dentalis.

There ls llttle varlatton in bones ventratly. The palatlnes are

moderately long, reduced laterally but extend beyond the extremitLes of

the nasals. They are not acutely angled to the sphenethmold. The

cultrlform process of the parasphenold ls broad and truncated.

the pterygold process of the palataÌ shelf of the maxillary ls

very weII deveLoped and the anterlor riìmus of the pteryold ls wldely

expanded and tn short contact wlth thls process.
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Postcranlal features: There ls no crest on the lllum. The dorsal

prominence ls small and has a large }ateral, oval protuberance. The

publs ls calclfled.

The carpus conslsts of six elements and littIe torsion occurs-

Both the O, radlale and O. ulnare are Present; the O. radlale !s the

Iarger. Both elements articulate wlth the O. radioulna proxlmally and

wlth each other on their proxlmomedlal border. Dl-staIIy both articulate

wlth the large transversely elongated O. centrale postaxiale. The

O. radíale artl-culates laterally wlth the O. centrale preaxlale

(nte. 34).

The O. centrale postaxiale articulates dlstally wlth the bases of

O. metacarpi III, fV and V. From the lateroproxlmal corner, a small

flange extends proxlmally onto the lateral surface of the O. ulnare'

Palmar sesamold ls ventromedlally (¡'19. 34).

The o. centrale preaxiale artlculates laterally wlth the

O. radlale, distally with the O. centrale postaxiale and wlth the carpal

elements of the O. distale carpale 2 and 3 and laterally with the basal

prepollical element.

There are three dlstal tarsal elements. The lateral element is

the largest and ltes at the base of O. metatarsus III. It extends

Iaterally to artlculate b¡lth the medloproximal slde of the base of

O. metatarsus IV and medlally to the base of O. metatarsus II. The

second element lles at the base, slf-ghtly laterally, to O. metatarsus II

and the medial element lles at the base of O. metatarsus I and also

articulates with the O. centraLe prehallucls. The dlstal prehalllcal

erement is broad and extends for about I/2 ah. Iength of

o. metatarsus I (F19. 35).
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The hyold plate ls approxLmately as broad as lt ts long. The

anteromedlal processes of the anterlor hyale are slender and short - The

alary processes of the hyold plate are not pedunculate. The

posterolateral processes are broad and short. The posterlor cornua are

ossl!-ied. Some calcification ls apparent on the posteromedial areas of

the plate (F19. 36).

comparison with other species

UperoleLa borealis ls an edentate specles wlth a wldely exposed

frontoparletal fontanelle and moderate webbing on the toes. These

features are shared by U. ELE,p. russelll and U. orientalis. From

U. talpa, U. borealls ls distingulshed by lts lack of dorsal Patternlng

and by call (uartin unpublfshed data).

From U. russelll, U. borealls ls dlstingulshed by lack of dorsal

patterning and from P. orlentalLs by the lack of a mldvertebral stripe.

Distrlbutlon

Uperoleia borealls ls knot'rn from the Kimberley Dlvislon of

tùestern Australia and extends tnto the Northern Territory ln the

vlcinlty of Victorla River. The distrlbutlon of p. borealis ls shown ln

Ftg. 37. The specles is conflned to streamslde, or flowing water

habitats (fÏIer, tfatson and Davles unpubLlshed data).

3.5.10 uperoleia crassa Q'Ier, Davies and Martin' I98I

Uperolela crassa TyLer, Davies and Hartin, 1981, Aust. J. ZooI. Suppl.

?9, p. 34.

Uperolela sp.: Smlth and Johnstone 1981, p. 2L7.
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uperoleia g@: Tyler 1982, p. 236; Cogger 1983, P. 83; Cogger'

Cameron and Cogger 1983, p. 32; fYler, Smlth and JohnsÈone 1984' p

Tyter 1985, p. 40?; Mahony and Roblnson 1986' p' I2O.

99

Deftnltlon

A small to relatlvely large specl-es (dd t7-30 nun, 99 30-3I

mm S-V) lacklng maxillary teeth; frontoparletal fontanelle moderately

wldely exposed; toes frlnged wlth basal webblng; six carpal elements

present; anteromedlal processes of anterlor hyale of hyoid short and

slender; no lllal crest; male advertlsment caII a rasping note of

6-8 purses wlth a pulse repetf.tion rate oE 26-44 purses 
"""-1.

Haterial examined

sAH R28839-59, tfAH R94353-55, 2.4 km N Little Adcock River on

Glbb Rlver Rd tl.A.

External morpholoqv

The snout ls short, usually truncated when vlewed from above' but

occaslonally rounded. The eye to naris dlstance ls greater than the

internarlal span (E-N/IN 1.28t.r8 [I.00-1.?5]. The Eingers are

slender and Erlnged wlth promlnent or moderately promlnent subartlcular

tubercles. Palmar tubercles are lndlstinct. The hlnd llmbs are

moderarely tong (rus-v 0.35t .02 [0.3I-0.40J as opposed to 0. 32' .O2

[0.29-0.35] ln the type serfes] The toes are long and sllghtly fringed

wlth only basal webblng. The subarticular tubercles are conical and the

metatarsaL tubercles are extremely promlnent. The lnner metatarsal

tubercle !s orLented along the axls of toe I and the outer metatarsal

tubercle ts sllghtly angled to the long axls of the foot.
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The dorsal surface Ls moderately tubercuLar (Flg. 16) wlth well

deflned but only moderately developed parotol-d, lngulnal and coccygeal

glands. The submandtbular gland is very promlnent and ln l1fe ls

orange/plnk (Flg. 16). The ventral surface ls granular, often with

white plgment spots sltuated centrally ln the granules.

The dorsum ls poorly marked wlth weak patterning and ls usually

dark slate in colour. The ventral surface ls usuatly plgmented by a

flne suffusion of plgment granules, never coal-escing lnto patches or

lslands. Occaslonally ventral pigment is almost absent.

osteoloqy

Material examined

UAz 4869-?0, UAz B'8?1, 2.4 km N Little Adcock River on

Glbb River Rd tf.A.; IJAZ 8483, Mitchell Plateau Campsite; VAZ 8486,

Mitchell Plateau Crusher Slte.

Most features of the cranlum are comparable with the type

descriptlon in this material. The nasals are moderately weII ossified

and are wldely separated posteromedially in alI speclmens except UAZ

8483 in whlch they are moderately separated. The anterlor extremities

of the nasals are not crescentic and the maxlll.ary processes are

truncate or acuminate ln equal proportlons. The frontoparietal

fontanelle is always wldely exposed and the frontoparletal elements are

moderately slender wlth no anteromedlal dlvergence on the orbltal

edges. The anterior extremitles of these eLements extend Just beyond

the anterlor extremltles of the sphenethmold.

The eplottc emlnences of the crlsta parotica are moderateLy

developed and tncompletely osslfled ln about 2/g of. the materlal. The

zygomatlc ramus of the squamosal ls tlny and ls blfld ln one speclmen.
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The otic ramus ls short In 2/g of the speclmens and stlghtly longer ln

the other 1/3. The pars faclalts of the maxlllary ls always shallot'¡

and the preorbltal process Is usually small but occaslonalLy more

prominent. The palatines are moderately acutely angled to the ventral

sphenethmoid and are reduced laterally to the extent that they do not

extend beyond the maxlllary processes of the nasals'

The vomers are absent. The anterior ramus of the pterygoid !s in

Iong contact with the promlnent pterygold Process of the palatat sheLf

of the maxillary. The medlal Process !s long and acute and ln bony

contact wlth the prootlc region. The cultrlform Process of the

parasphenoid ls broad, but occastonalty sllghtly more slender, and the.

alae are at rlght angles.

No illal crest is developed. The dorsal prominence ls well

developed and wedge shaped (Fig. Il). The dorsal protuberance is

laterally placed. The pubis ls calcifled. The hyoid plate ls longer

than lt ls wide. The anteromedlal processes of the anterlor hyaJ'e are

slender and short. The alary processes of the plate are not

pedunculate. The posterolateral Processes are moderately broad and

moderately long. The posterior cornua are osslfied (F19. 38).

The carpus consists of six elements with conslderable torsion-

Both the o. radlale and o. ulnare are Present; the o. radlale is the

Iarger. Both elements articulate proxlmatly wlth the O. radloulna

proximomedlalty with each other and dlstally with the transversely

elongated O. centrale postaxlale. The O. radlale artlculates lateralty

wlth the o. centrale preaxlale (F19. 39).

The o. centrale postaxlale artlculates dlstally wlth the bases of

O. metacarpl ltt, IV and V. No flange Is developed on the

lateroproxlmal corner. A palmar sesamold !s sltuated ventrally

(Fls. 3s).
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The o, centrale preaxlale articuLates laterally wlth the

O. radlale, dlstally wlth the O. centrale postaxlale and with the carpal

elements of the o. distate carpale 2 and 3 and Ìaterally wlth the basal

prepollical element.

There are three distal tarsal elements. The lateral element is

the largest and lies at the base of O. metatarsus III. It extends

Iaterally to artlculate with the medloproxlmal side of O. metatarsus IV

and medial to the base of o. metatarsus II where lt lies ln apposltlon

to the small second tarsal element (ntg. 39). The medial element lles

at the base of O. metatarsus I and also articulates wlth the O. centrale

prehallucis. The dlstal prehallical element ls small and slender,

extending between l/g and L/z ,¡u length of o. metatarsus r.

Advertlsement call

lYler et aI. (ln press) compared calls of U. crassa from the type

Iocatity (l,tltcheII Plateau) and the LlttIe Adcock River reglon. central

Kimbertey. T'ryo different caIIs were ldentlfled from the Iatter

population, ldentified as long and short calls. only long calls were

recorded Erom Httchell Plateau. Long calls conslst of 6-8 pulses of a

duration of 169-203 ms and a pulse repetltion rate oE 25.9-44.4 pulses
'l

sec^. The short call conslsts of 6 pulses wlth a duratlon of only

55 msec and a pulse repetttlon rate of 90.9 pulses 
"".I. 

The short

call was rare wlthln a calltng sequence.

comparison wlth other specles

Uperolela çrassê ts a small to moderately Iarge edentate specles

features shared bywith a wldely exposed frontoparletal fontanelle,
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u. arenlcola, u. Lnundata, U. talpa, U. russelll, 9- g-I-andulosa.,

p. boreaLls, U. orientalls and U. Ilttlelohnl.

From U. talÞa, U. russelll, U. borealls and U. orLentalls,

U. crassa ls dlstingulshed by the presence of only basal webblng

(webblng considerable ln the other sPecies). From [. arenlcola and

U. inundata, p. crassa Ls distingulshed by caII (tyler et al. l98la) and

by poor development oE parotold and lnguinal gJ.ands.

U. crassa ls dlstingulshed from p. qlandulosa and U. littleiohni

by the lack of dorsal patterning and by poorly developed dermal glands.

Distribution

Uperoleia crassa was known lnitlally from the Hitchell Plateau ln

the Kimberley Divlslon of t¡.4. It has been taken subsequently from the

Phillips Range adJacent to the Gibb River Rd between Adcock and

LÍttle Adcock Creeks (fyler e! aI. in Press). Unldentified material

from Gibb River Station Homestead garden may be referrable to U. crassa

but the condition oE the speclmens prevents posítlve ldentiflcation.

3.5.1I Uperolela Lnundata TyLer, Davles and Hartin,

Pseudophrvne flmbrianus?: Parker 1926, p. 67 (part.)

Glauertla orientalls: Parker 1940, p. 67 (part-) ültchelI

t98 I

1955,

ZooI.

p.4O4.

Suppl.Uperolela lnundata Tyler,

Ser. 79, p. 39.

Davies and Martin, 1981, Aust. J.

Uperoleia orlentalis: Tlzler, Davies and Hartln I98Ia, p. 24 (part.)

Uperolela sp. : GoId, l98l , P. 66.

Uoerolela lnundata: Daugherty and Maxson 1982, p. 342; Tyler' Crook and

Davles 1983, p. 435; Cogger 1983, p. 83; Cogger, Cameron and Cogger
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1g83, p. 32; I'yler and l'tlller 1985, p. 45; tyler 1985, P. 407; Maxson

and Roberts 1985, p. 293; lYler and Davies 1986, p. 58; Tyter, Davies

and llatson 1986, p. 9?; pavles, llcDonald and corben 1986, P. 156.

Definltion

A small to moderate slzed specles (dd 18-29 mm, 99 22-32 rn

s-v) Iacking maxlllary teeth; toe webbing basal or absent; parotoid

glands promlnent; inguinal glands prominent and restricted to inguinal

region; frontoparletal fontanelle widely exposed; carPus of six

elements; anteromedlal Processes on anterior hyale of hyold smalI and

slender; llial crest absenÈ; dorsum generally smooth; advertlsement call

a short rasp of 8-I4 pulses with a pulse repetltion rate of 68-163

_ -r
PUISeS SeC

l{aterial examined

N.T.: SAM R28645-82, UAZ 4829-36, B85I-7, I km NE Jabiru East

t{atertank; sAM R28683-287L2, VAZ 483?-44, 8858-6I, Swamp, 0.4 km from

Jablru East turnoff, Arnhem Hwy; SAM R28?I3, road to Radon Springs, foot

Mt Brockman; sAH R28?40, V Z 4596, Chlckenhawk Dreamlng, 2 km s

Cannon nlll; SAH R28?I6-2g, road from Retentlon Ponds I and 2' Jabiru;

SAM R28730-33, UAZ 4845-8 Retentlon Pond no. 4, Jablru; SAlil R28734-39'

I km H Hary Rlver on Arnhem Hwy; Sfl¡'l R28?I4-5, I km NE Jablru East

turnoff Arnhem Hwy; NTM RI2O66, Scrutton'S Lagoon; AMNH IL7726,

cAs 156682-3, BHNH 1984.9-lO, !'tCZ 4106702, NTM RI2527, RL2532-44'

SAM R25539-44. 8.2 km N Ernerald River, Groote Eylandt; AM RIl2420'

NTM RI2529, 18.3 kû E Angurugu Airport, Groote Eyrlandt; A¡l RIL249,

KU 196728. NTM R12530, 5.6 km E Angurugu Alrport' Groote Eylandt;

KU 196?29, NT![ Rt253l, SAM R25545, Amagula Pools, Groote Eylandt;
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AM R53299-303, Caranbirlnl tl.H., aPProx. 2I km from ltlcArthur Rlver

(16018" t36oo5'); AH R53351, R53353, 36.5 km N McArthur River CamP on

Borroloola Rd ( 16006' , 13600?' ) ; Al,t R53506, R53616-18, R53621 , R53736-8 '

15 km N HcArthur Rlver camp on Borroloola Rd (16015', 136"04');

AM R53691-2, 10 km N HcArthur Rlver Camp on Boroloola Rd; SAM R1274L-74,

Rt4186, Fish Rl-ver Gorge; sA!'t R12?43, R13864, 15.4 km S Hayes Creek'

QId: NTM R120?0, tüestmoreland.

External morpholoqv

Specimens of U. inundata from mainland Australia are smaller than

those on croote Elrlandt (fyter et al. f986). The largest males examlned

from the maLnland are 26 nun S-V and females 27 mm S-V compared wlth

29 run S-V for males and 32 mm S-V for females on Groote Eylandt. Apart

from slze, the specles f-s morphologically conservatlve. The snout ls

relatively narrow (e-N/fN t.4lt.2I, [0.93-2.00]) and ln Groote Eylandt

specimens and some mainland speclmens lt protrudes beyond the lower Jaw

(Flg. 30). Approxlmately equal numbers of specimens have rounded or

truncate snouts when vlewed from above (Fig. 29').

The hlnd llmbs are short (tuls-v 0.34t.02, [0.30-0.37]) and in

Groote Eylandt speclmens are even shorter (0.32f.02, Tyler et aI.

1986).

The fingers are very rarely frlnged. Subarticular tubercles are

moderately promlnent (ftg. 29). Palmar tubercles are very poorLy

developed, partlcularly that at the base of the thumb. Thls ls pcarcely

detectable ln males as lt ls masked by the unplgimented glandular nuptlal

Pad.

Frlnglng on the toes ls poor ln about

examlned or moderate to well frLngea ln l/3.
/3 of. the speclmens

Toe frlngtng ls absent

2
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ln ilablru materlal but present ln southern GuIf of Carpentaria

materlal. Toe webbing ls absent ln about Llq oE the speclmens

examlned and basal ln the remalnder. About I/g of thls basally webbed

material exhlblts a sllghtly tubercular nature in this basal webbing

(Flg. 29). Subartlcular tubercles are conlcal. The inner metatarsal

tubercle is oriented along the axls of the flrst toe and the outer

metatarsal tubercle ls angled to the Long axls of the foot. The

metatarsal tubercles are partlcularly large ln Groote Eylandt and

southern Gulf of Carpentaria material, but smaller and sllghtLy

compressed in much of the Jablru materlal, giving the appearance of

posslbLe abrasion and wear.

The dorsum ls smooth Ln most (5tO) of speclmens examlned and

mildly tubercular 1n the remalnlng l/6. The parotold glands are

prominent ln aLl specimens and usually are cream. Ingulnal glands are

always promlnent and always truly lnguinal, bef-ng discreet and never

extending anteriorly along the flanks. Coccygeal glands are usually

very prominent. The submandlbular gland is discreet in about IlZ ,¡u

speclmens and disrupted ln the other half.

Scapular pllcae are absent. Anterior eyeflaps are very poorly

developed and cloacal Elaps are poorly fimbrtated. The ventral surface

ls granular tn 6/l oE the specimens and smooth lrnL/1. Dorsal

patternlng 1s very lndlstlnct ln most materlal; when present lt ls ln

the form of blotches of plgment wlth no strong outline.
)

Ventral plgrnentatlon ls absent ln about -/3 oE the speclmens

and falnt ln the other I/3. croote Éf,Iandt materlal ls plgmented

ventrally slightly more than malnland materlal.

Ingulnal and femoral patches are not Promlnent.
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Osteologv

Haterlal examlned

N.T.: UAz A8t8-826, I00 m E Jim Jim Turnoff, Arnhem Hwy;

UAZ 482?, Jablru East Alrstrlp; UAZ A829-36, B85l--57, Uestern end Jabiru

East Airstrlp; UAz 483?-44, 8858-6I, Swamp, 0.4 km S Jabiru East

turnoff; uPiz 4845-48, Retention Pond no. 4; UAZ 4849-50, Daly River Rd;

UAz 4596, Chlckenhawk Dreamlng, 2 km S cannon HilI; UAZ 4395(2),

SAM Rl?268, Fish River Gorge; UAz 8397, 8479, Darwin; UAZ 4898,

SAM R25540-41, croote Eylandt.

The osteological descrlptlon of !. inundata of lytler et al.

(198Ia) did not lnclude elements of the carpus, tarsus, pelvlc glrdle

and hyoid. Here I supplement the orlglnal descriptlon.

CarÞus: The carpus conslsts of six elements. Quite considerable

torslon occurs. Both the O. ulnare and O. radiale are Present; the

O. radiale l-s Èhe larger. These elements articulate with the

O. radioulna proxlmalLy and with each other on their proxlmo-medial

borders. Dlstally both elements articulate wlth the large transversely

elongated O. centrale postaxtale. The O. radlale artlculates laterally

wlth the o. centrale preaxiale.

The o. centrale postaxiale artlculates distally with the bases of

O. metacarpl III, fV and V. From the lateroproximal corner, a small

flange extends proxlmally. Anteroventrally a palmar sesamold is located.

The o. centrale preaxlale artlculates lateraIIy wlth the

O. radiale, distally wlth the o. centrale postaxf-ale and wlth the carpal

elements of the O. distale carpale 2 and 3 and laterally wlth the basal

prepolllcal element (Flg. 40).

Tarsus: The O. tlbiale and O. Elbulare are elongated elements fused

together at elther end. The O. tlblale extends as far as the dlstal end
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of the O. flbulare. Three dlstal tarsal elements are Present. The

Iateral element ls the largest, Ërrd lles at the base of O. metatarsus

III. It extends laterally to artlculate wlth the medloproximal slde of

the base of O. metatarsus IV and medlally to the base of O. metatarsus

II. The second element ltes at the base of O. metatarsus II. The

medial element lies at the base of O. metatarsus I and also articulates

wlth the O. centrale prehallucis. The distal prehallical element ls

moderately broad and elongate, extending for approxlmately half the

length of o. metätarsus I (Fi9. 40).

Pelvic Girdle: No ilial crest ls present. The dorsal promlnence ls

small, gently montlculine, wlth a dorsolateral protuberance (Fig. 4l).

The publs ls calcifled.

Hyoid: the hyoid Plate is longer than wlde. The antero-medial

processes of the anterior hyale are small and slender. The alary

processes of the hyoid ptate are not pedunculate. The posterolateral

processes are slender and moderately long. The posterior cornua are

osslfled (F19. 4f).

Variatlon

The nasals are only moderately osslfled, wldely separated

posteromediatly and wlth characteristlc lndentations and crenulations on

the posterior edge (ftg. 42). Lack of osslfLcatlon giving lndentatlons

on posterlor edges ls common tn U. lnundata. The nasals are very

occaslonalLy crescentlc on their anteromedlal edges.

The frontoparletal elements characterlstlcally extend

anterolaterally to the poorly osslfled sphenethmold. In most speclmens

the orbltal edges are very straight and perpendlcular to the Prootlc.

In a few speclmens they are lncllned stlghtly medlalty (f'19. 42).
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the frontdparletal fontanelle !s usually very wldely exposed,

sometlmes sllghtly less so. Exposure ls usually greater than shown ln

Flg.42.

The exocclpltat and prootlc are never fused and dorsomedial and

ventromedlat osslfication of the exocclPltal is tacking. The crista

parotlca ls always short and stocky and the eplotic eminences are

promlnent.

The condltlon of the zygomatlc ramus of the squamosal varies' It

ls absent ln about r lg oE the speclmens, tiny and stralght in a

further 1/3 and tiny and knobbed 1n the remalnÍng I/3. The otic

ramus varies sllghtly 1n length: the usual conditlon is moderately Long,

The palatlnes are expanded medially ln about 2/, of ,h.

specimens and unexpanded !n the remalnder. The cultriform process of

the parasphenoid lnvariably is long and usually truncate. The alae are

at rlght angles to the cultriform Process; they are slender to

moderately slender and vary slightty ln length (rtg. 42).

The medial ramus of the pterygold is usually very 1on9 and

acumlnate. Occaslonally lt ls shorter and acuminate. The posterior

process ls usually broad, occaslonally moderately acumlnate. The

anterior ramus ls alwâys in long contact with the maxlllary.

The pars facialls of the maxillary varles sllghtty ln depth. It

ls rarely shallow, âod ls usually moderately deep. The preorbltal

process lnvarlably ls present, and usually well developed but can vary

sllghtty ln promlnence.

The alary processes of the premaxlÌIaries lnvarlably are lncllned

anteromedlally. In one speclmen (SRl'l RI?268), they are unusually hlgh'

The palatlne processes oE the premaxlllarles are usually moderately long

and not closely applled; rarely they are short'
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The pterygotd process of the palatal shelf ls usually poorly to

moderately developed. Very rarely !t ts vlrtually absent (Flg. 42r.

Habitat

l,lales call from shallor¿ water at the base of grass tussocks'

under leaves and logs, and from grass stems In water, and under leaf

litter f-n sandy stream Ueds (TYler et aI. 1983, Tyler et aI. 1986)'

Advertisement CalI

The call of U. lnundata ls a'long call'of extreme varlabltlty-

At least two calls are produced (TYler et aI. I98Ia, lyler et aI' 1986)'

Llfe hlstorv

lyler et al. (rsea) descrlbed the Iife hlstory of thls sPectes and

illustrated larval morphology includlng mouth disc structure.

Dis t rLbut Lon

uperoleia inundata occurs ln the north of the Northern Territory'

on croote Eylandt and on the western and southern coasts of the Gulf of

Carpentaria. It penetrates lnto Queensland at the base of the Gulf of

carpentarla (collected at tJestmoreland) (Fig. 43).

comoarison with other species

Uperolela lnundata ls an untoothed specles wlth a wldely exposed

frontoparletal fontanelle, features shared by 9,. russelll,

p. qlandul.osa, U. !-elPg, U. orlentaLls, 9. g-rassa., 9' @!þ.'

!. arenlcola and U. Ilttlelohnt.
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p. lnundata may be dlstinguished from p. russelll, !. çrassa,

U. talpa, p. orlentalls and U. borealls by poor toe webblng (absent or

basal ) .

From U. qlandulosa and U. littlelohnl, U' lnundata ls

dtstingulshed by the absence of broad toe fringlng and by the lack of

strong dorsal patterning.

From U. arenicola, U. Lnundata ls dlst lnguished by call (tyler

et aI. I98Ia) (but see comment p. 67) and by overall lesser ossiflcation

of the skull.

3.5. 12 Uperolela

Uperolela Ilthomoda Qrler '

llthomoda [rler, Davies and Martin, 1981

Davies and Martin 198L, Aust. J. Zool. suppl-

Ser. 79, p. 43.

Uperolela varieqata lYler, Davies and Hartin l98la, P. 55.

Uperoleia marmorata: Parker and Tanner I97I, p. 5.

UperoLeia llthomoda: Cogger 1983, p. 84; Cogger, Cameron and Cogger

1983, p. 33; Tyler and Davies 1984, p. I23 (part.); Tyler, smith and

Johnstone 1984, p. 99; Tyler 1985, p. 407; Tyler and Davies 1986' p. 59;

Tyler, Davies and tlatson 1986, p. 98; Hahony and Robinson 1986, p. I2O;

Davies, llcDonald and Corben 1986, p. I48; lYler, Davles and tlatson ln

press.

oeflnltlon

A small specles (dd 19-26 mm s-V, 99 17-30 mm S-v) of

moderately gross habLtus and short llmbs. Maxlllary teeth absent;

frontoparLetal fontanelle poorly to moderately exposed; basal or no

webblng between the toes; toes poorly to moderately frlnged; eye to
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narLs dlstance usually greater than lnternarlal span; carpus of slx

elements; anteromedlal processes of anterlor hyale of hyold prgsent;

llla1 crest absent. AdvertLsement call an exploslve tlck of 2-6 pulses

wlth a pulse repetltlon rate oE 62.5-450 pulses =".-I.

Material examlned

l{.4.: SAM R2874I-3, sû¡amp at splllway bridge, Il.5 km NE

Lake Argyle tourist ViIIage (16"02', L28o47 '); SAI{ R28744-56,

l¡AM R94346-7, cibb River Station ln blllabong behind Hstd; SAM R28757,

WAM R 94348-50, cibb River Rd, 22.I km l\¡tt Lennard Rlver.

N.T.: AM R53619-20, 15 km N McArthur Rlver Camp on Borroloola Rd

(16015', 136004'); R53352, 36.5 kn N McArthur River camp on

Borroloola Rd (16016" 136007',); R53734, R53693, l0 km N McArthur Rlver

Camp on Borroloola Rd; R53?32-5. approx. 15 km N HcArthur Rlver Camp on

Borroloola Rd (L6o15', 136004'); SAH R25IlO-lt, I0.2 km from Katherine

along Gorge Rd; R2044?, 15 km from Katherine along corge Rd; R240I0,

408 km ll Katherine on Vlctoria H¡¡y; nZAOII-ÌA, Il km NE Katherine along

corge Rd; R240I5-16. Saddle creek, Victorla Hwy; R25108-9, I7 km E

Roper Rlver Rd/Stuart Hwy Jcn; R28758-61, 7 lsri tl Mary River on

Arnhem Hhty; R28762-64, Mary Rlver Brldge, Arnhem Hway; R25467-71,

2.7 km E Angurugu, Groote Efrlandt; R27473, 8.2 km E Emerald River,

Groote Ef'landt.

Qtd: NTM RII74l, Rll747, Rl1756-7, RII?60, Rl1763, Rl1765,

llestmoreland; SAH R28765-7, R2969I-5, 9M J45922, Kangaroo Rat Ì¡tlne,

Amber Station near Lynd Rlver Crosslng; SAM R28768, I.6 km from

Burlington Statlon on Amber Station Rd; SAM R28769, Amber Station;

sA¡l R28770, James Cook Unlverslty Experimental Farm 'Fletchervlew',

Charters Towers; SAM R28771, Lakefleld Natlonal Park Ranger Station
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(formerly NPI¡S N288ZZ); SA!1 R28?73-5, 9M J45997, UAZ 4897 (formerly

Npws N32319) , coen Alrport ( 13"45'3t" , 143o06' 30" ) ;. sAM R28772,

Tr,+f.n Humps, t2 km N Coen (I3o5t'30", 14309'30"); 9M J31554, Chlllagoe;

J19862, 1.6 km S Yorkey's Knob P.O.; J29859, 62 km from Townsvllle on

Charters Towers Rd; J29884, 96 km from Townsvllle on Charters Towers Rd;

sAM R24349 (24), I km E Edward Rlver Township; R24343-8, Edward River

Townshlp; sAM R287?6, R29696, Qll J45993, PaJingo Station (1460II',

20"47'); SA}t R28777-9, R29697, 9M J45994, Battery Station, Snake Creek

(145"39', I9o27 '); SAII R28780, 9H J45995, occupatlon licence Il7

(I45o13' , 2Oo40 '); QM J45996, Lockwall Station (I45o5I'I9o54');

9M J38842-56. Pentland, N side of town; AM R38449-54, Rocky Creek. 40 km

S Batavla Downs, Cape York.

External morpholoqv

The speclmens were arbitrarity divided Lnto eight populations on

a geographic basis: Glbb River, lf.A., Lennard River envlrons, lf.A.,

Katherine area, N.T., Hary River (Arnhem Hwy) ârêô, N-T..

Groote Eylandt, N.T,, HcArthur River area, N.T., Edward River township,

eld and Amber Station area, Qld. Heasurements from these populatíons

are shown ln Table 2.

An Fmax test Eor homogenelty of varlances ls not slgnlficant and

a one way analysls of vartance of sLze |s highly slgnlflcant (f=46.25)

indlcatlng s1rze differences between dlÊferent populations.

A GT2 method of multlpLe comparlson amongst pairs of means

based on unequal sample slzes gave resutts depicted ln Table 3. There

ls no geographlc cline ln these data.

The shape of the snout can vary from moderately truncate to qulte

sharply polnted even wlthin the one populatlon (F19. 44). The sharply
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polnted snouts (Flg. 44C) are not com¡non and wlthln any one populatlon

about equal proportlons of bLunt and gently rounded snouts occur' The

exceptlon ls ln the Glbb Rlver Statlon population where double the

number of blunt snouted specimens was observed. Llithln thls sample are

the paratypes oE u. varieqata Tyrler Davies and Hartin referred to the

synonlrny of u. Ilthomoda by Tyler et al. (in press). These specimens

were collected in the dry season from underground and aPPear to have

been preserved ln strong flxatlve. They are somewhat dehydrated and

dlstortlon of snout shape has occurred (see Davies and Llttlejohn

1986). The hlgher proportlon of blunt snouted lndlvlduals 1n this

populatlon thus may be an artlfact. The nostrlls are usually located

dorsolaterally but are occaslonally almost dorsal'

Rugoslty of the dorsum ls usually moderate (r'ig. 30) except in

material collected ln the dry season (e.g. Glbb River and McArthur

Rlver) when equal proportions of moderately and poorly rugose dorsa are

recorded. Parotoid glands are always welI' developed (Fig' 30)'

Inguinal glands also are weII developed excePt ln most of the

u. varleqata ParatyPes collected 1n the dry season' Presumably when

glandular activity ls mlnlmal (see HcDlarmld f968). coccygeal glands

are well, or occaslonally moderately developed, excePt agaln ln the dry

season Glbb Rlver materlat ln whlch these gl'ands are poorly developed'

The pattern of the dorsum of u. Ilthomoda ls usually strongly

deflned. Ground colour is usually grey wlth brown or black marklngs

often htghllghted with rust-coloured spots. Dark crescentlc marklngs

are usually medlal to the parotold glands ln the scapular area and are

often ralsed ln the form of lyrate pllcae (F19. 45)'

scapular pllcae are present except ln the Edward Rlver and

Glbb Rlver populatlons In whlch they are absent tn I/g of the

lndlvlduals.
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Gold colourlng on the dermaÌ glands produces yellow gold lateral

strlpes ln most specimens (rtg. 30).

subarticular and palmar tubercles on the hand are usually

promlnent, or moderately prominent. In some populatlons, equal

proportlons of each conditl-on occur, and in others only one of these

states occurs. The Presence of supernumerary tubercles on the hand

varies. The palmar tubercle at the base of the thumb f.s generally small

and masked by the unplgmented nuptlal pad ln most males.

Fringing on the toes ranges from poor to moderate. Preservatíon

influences thls feature; freshly, and carefully preserved material tends

to have more pronounced fringing than ln not so well preserved

material. In most populattons moderately frlnged toes are typical

except for the Hary River and Edward River populatlons wlth the

lncldence of poor : moderate fringlng 6 : I and 2t : 9 respectlvely.

Toe webblng ls either absent, or basal, usually Ln about equal

proportf-ons. In the Edward River populatlons, however' 27 of 30

speclmens }acked toe webblng. Variatlon ln toe webblng and fringlng ls

shown ln Fig. 46.

Both lnner and outer metatarsal tubercles are partlcularly

prominent tn U. llthomoda (figs. 30,46). The outer metatarsal tubercle

ls usually allgned ln a plane perpendicular to the long axis of the

foot, occaslonally sltghtly angled. Subartlcular tubercles are conicaL

and not very promlnent.

The ventral skln ls usually hlghly granular excePt in material

collected ln the dry season at Glbb River, and ln some of the material

collected at thls slte at the beglnnlng of the wet season. Granularlty

ls less promlnent ln the few females examlned than ln males. tlhite

fLecks oEten are Present ln the centre of the granules. Ventral
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plgmentatLon is rare other than on the throat ln calllng males' If

present, lt ls ln the form oE a faint dustlng of indlvldual plgrment

granules usually vislble only wlth a mlcroscope. Groote Eylandt and

Edward River materlal shows greater ventral pigmentatlon than other

speclmens.

Ingulnal patches are not always apparent. l{hen present, they are

not as promlnent as femoral patches.

A faint or moderately developed ml-dvertebral strlpe is almost

always present.

osteoloqv

Materlal examined

u.A.: sAH RI?220, Granite Creek, 14.I lcn NE Lake ArgyLe Tourist

vlllage (pnnRtype); uAz A?69, 4808, Spillway Brldge Swamp Il.5 km N

Lake Argyle Tourist Vlllage (tOpOtvpeS); SAM Rl?2I9, Glbb River Hstd

gardeni tJAz 476?-8, A?8I-98, Swamp behlnd Glbb River station Hstd

Billabong; UAZ A780, 8896, 22.I km l,¡l¡ Lennard Rlver on Glbb River Rd'

N.T.: SAM RI72l8, Arnhem Hwy at Fogg Dam turnoff, 24 km ESE

Darwin; UAZ 4809, Hary Rlver Bridge on Arnhem H!'4f; UAZ 4807, 6-4 km N

Katherine along Gorge Rd; uAZ 4799-806, A8Il, B8I2, 2-7 km E Angurugu,

Groote Ey'Iandt; ANtlc 41085, Elcho Is.

Qld: uAz A89?, Coen nf.rport; vP¡z A8IO, Edward River townshlP;

SRljl R2969I-2, Kangaroo Rat Ìllne, Amber Station; SAH R28771, LakeEleld

Ranger Statlon; AHR 38450, Rocky Creek, 32 km s Batavia Doldns;

QM J 31554, Chlllagoe; JI9862, 1.6 km S Yorkeys Knob P.o.; J29859, 62 km

from Townsvllle on Charters To!ùers Rd; J29884, 96 km from Townsvllle on

charters Towers Rd; J29483, I km S Laura; J293I6, I km E Laura on
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Laura-Cooktown Rd; SAM R29696, eaJlngo Statlon; R29697, Battery Statlon;

9M J38545, J38856, J38842, J38844, Pentland, N side of town.

The osteologlcal descrlptlon oE p. Il-thomoda of Tyler et aI.

(I98Ia) dld not include elements of the carpus, tarsus, pelvic Airdle or

hyold. Here I supplement the orlglnal descrlptl-on.

Carpus: The carpus consists of slx elements. Qulte conslderable

torsion occurs. Both the O. ulnare and O. radlale are present. The

O. radiale !s the }arger. These elements artlculate with the

o. radloulna proxlmally, and wlth each other on thelr proxlmo-medial

border. DistaIl.y both elements artlculate r¡1th the large transversely

elongated O. centrale postaxlale. The O. radl-ale artlculates IateraIIy

wlth the o. centrale Preaxlale.

The O. centrale postaxlale artlculates distatly with the bases of

O. metacarpt III. rV and V. From the lateroproxlmal corner a small

subacumlnate flange extends proxlmally. Ventromedlally a palmar

sesamold occurs (ntg. 47).

The o. centrale preaxlale articulates laterally with the

O. radlaLe and distally with the O. centrale postaxiale, and with the

carpal element of the O. distale carpale 2 (Flg. 4'l), êrd laterally with

the basal prepolllcal element.

The carpal element of the O. distale carpale 2 artlculates with,

but ls not fused to the carpal element of the O. distale carpale 3.

Tarsus: The O. tibiale and O. fibulare are elongated elements fused

proximally and dlstally. The O. tiblale extends as far as the dl-stal

end of the O. flbulare. Three distal tarsal elements are Present. The

lateral element ls the largest and lles at the base of O. metatarsus III

(Flg. 4?). It extends laterally to artlculate wlth the medloproxlmal
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slde of the base of O. metatarsus II. The second element ll-es at the

base and slightly laterally to O. metatarsus II. The medtal element

l.les at the base of O. metatarsus I and also artlculates wlth the

O. centrale prehallucis. The distal element of the prehallux ls large

and extends approximately one half the length of O. metatarsus I

(Fle. 47).

Illum: No lllal crest ls developed. The dorsal promlnence is wedge

shaped and extremely prominent (Fig. 48). The dorsal protuberance ls

prominent and posterolateral.

Hvoid: The hyold plate f-s approximately as wlde as it ls long. The

alary processes are promlnent but not pedunculate. The anteromedlal

processes oE the anterior hyale are short and slender. The

posterolateral Process of the hyoid plate are moderately broad and

moderately tong. The posterior cornua are ossified (Fig- 48).

Variation

Skulls of U. lithomoda share a comblnatlon of features: nasals

that are closely apptled anteromedially and widely separated

posteromediatly with a crescentic anteromedlal edge, and frontoparletals

that curve anteromedially on their orbltal edges (ntg- 49).

Exposure of the frontoparietal fontanelle varles from almost

completely rooEed wlth posteromedlal Eusion of the frontoParletal

elements (Flg. 49C) to moderately wldely exposed 1n young specimens

(rtg. 494). The more comon condltion ls a poorly exposed

frontoparletal fontanelle as shown ln Flg. 498. ApProximately one half

of the speclmens examlned had state B, 1/g n.a a condltlon between

states B and C and the remalnder, state C.
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The otLc r¿utus of the squamosal has two condttlons.
?

Approxlmately '/5 of the specimens had a short otlc ramus (Fi9. 498)

urrd 3/5 had a moderately tong otic ramus (Fig. 49c). The zygomatlc

ramus of the squamosal ls short ln all speclmens and does not vary. The

prootic and exocclpital are never fused (although calclfication is

common) and ossification of the exocclpltals dorsomedlally and

ventromedially l-s always absent.

The carotld canal groove |s rarely apparent (4 speclmens |n 48).

The palatal shelf is lnvarlably deep. The palatine Processes of the

premaxillarles are either short and broad (2tS) or moderately long and

sllghtly more slender (I/g). Separation of these elements varles;

those exhlbltÍng the short and broad condltlon tend to be more closely

applled than the others. The pterygold process of the palatal shelf is

moderately well developed ln all cases.

The palatlnes are slender and slightLy overlaP the anterior

extremities of the sphenethmoid ln ventral view. they are reduced

laterally, ând do not extend beyond the lateral extremitles of the

maxillary processes of the nasals. They are slfghtly expanded medially

ln many cases and usually angled fairly acutely ê/q oe sPeclmens) to

the sphenethmoid at an angle approachlng 45o. In about I/4 of ,h"

specl-mens the angle is sllghtly flatter.

The cultriform Process of the parasphenold ls only moderately

broad elther reachlng the level of the medlal extremltles of the

palatlnes (in about 5/g oE the speclmens) or not so far (tÐ. The

anterior extremlties are sllghtly serrate, but truncate. The alae of

the parasphenold are at rlght angles ln all but one speclmen from

croote EylandÈ (the exceptlon ls angled sllghtly posterolaterally). The
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alae are moderately short, not reachlng the extremltles of the medial

raml of the pterygolds.

The pterygolds are robust. The anterlor raml are moderately

slender and in moderately long contact wlth the pterygold Process of the

palatal shelf of the maxillaries. The posterlor ramus ls short,

moderately broad and moderately acute. The medial ramus ls moderately

Iong (occasionally longer), acuminate, and not Í.n bony contact wlth the

prootlc region.

The pars facialls of the maxlllary ls shallow wlth a very well

developed preorbi-tal process. The alary processes of the premaxillaries

are perpendicular to the pars dentalis, moderately broad at the base and

usually blfid dorsallY.

Vomerlne rennants are absent ln atl the materiaL examlned and

lnvarlably a bony columella ls present.

Habitat

u. lithornoda calls at the base of grass tussocks usually on

coarse gravelLy soll at some dlstance from stilL ephemeral water (fyler,

lùatson and Davies unpubt.). If two or more specf-es are callfng at the

sam'e slte, the other species (e.g. p. l-nundata on Groote Eylandt and

U. boreaLls at Granlte Creek ln tJ-A- ) calls closer to the water than

9. lithomoda. Spatial separatlon ls extreme Ln these sltuations (Ð'Ier

et al. 1986).

Advertlsement calIs

Advertlsement calls of U. Ilthomoda were descrlbed and analysed

byTyler,DavlesandHartln(r981a,c)and$rter'Davlesandllatson(ln

press). The call ls lnvarlably an explosive cllck that ls palnful to
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the ears ln a large, active chorus. I have examlned calls Erom across

the range of U. ll-thomoda ln Queensland and flnd llttle varlabltity

(Table 4). T!¡ler et aI. (in press) found the populatLon at Glbb River

Station to have fewer pulses per note than those from Lake Argyle and

Katherlne (which are similar to the Queensland calls analysed here).

The result ls a considerable lowerlng of pulse repetltion rate

(62.5-234.7 compared with 250-462). Thls was lnterpreted as a

contlnuatlon of an east-west trend (substanttated by the data presented

here). Because of the overall simllarity oE calls of this population

with others, the conspeclÊlcity of the material was accepted.

Developmental bioloqv

Tadpoles are dark brown on the dorsal and lateral surfaces. The

body ls Flattened dorsally (r'1g. 50) with dorsally located nostrlls.

The splracle ls slnlstral and the vent dextral. The fin is plgmenEed

with islands of fine plgTment, the tail tip being black (rtg. 50). The

myotomes are mottled with pigment.

The mouth disc ls very small. The tooth formula 1= 2/3 *itt

the Ìower of the upper row divlded (Fig. 50). The horny beak ls weakly .

developed. A very poorty developed border of papillae, wldely separated

anteriorly and posterf.orly, surrounds the oral disc.



lable 2
llthoûoda

snout-vent length, tlbla length/snout-vent length and eye-narls dtstance/tnternarLal span measurements for several populatlons of uDerolela
Data are expressed as mean t standard devlatlon erlth ranges ln parentheses. Data for males and females are Pooled for ratlo calculatlons

clbb Rlver
SEation

c.À.

l4
20 .25+l .08

(t'1 -9-22.r\
3

22.3
(20.3-23.6)

0 . 35+.02
(0.3r-0.3e)

t.21+.18
( I .00-r .64 )

22.1 loo Nc
Lennard RLver

U.A.

6
22.83+I.31

(2r.5-25.r)

0 . 35+. 02
(0.32-0.3?)

I .33+. 1?
(r.13-r.5?)

spllhday shramP

U.A.
(type tocallty)

4

r9 .0
(t?.8-20.5)

0 .36
(0.34-0.39)

1.13
(r.00-r.3r)

Amber Stn/
charters Towers

9rd

AII
naterla I
examl,ned

LO2
20 -22+2.61
( 16-26. s)

l0
21.16+3.11

(16.8-29.s)

0 . 35+ .02
( 0.3r-0 . 42 )

| _28+.22
(0 .83-r . 8e )

Katherlne Hary River
N.T. N.T.

McArthur Rlver Groote Eylandt Edldard Rlver
N.T. N.T. 91d

s-v

TLI
s-v

B-N/
IN

n
dd

n
99

I5
20 -92+r.66

(r8.8s-23.s)
2

( l9. s-24. s )

0.34+.02
(0.31-0.37)

I .35+ .25
(0 .94-l .75 )

'l
r8.76+l . l0

( r6. ?-20. I )

0 .35+ .02
(0.34-0.40)

1.44+ .28
(r.r3-r.8e)

I
2t.I8+I.24

(r9 . a-22.'t )

0 . 33+ .02
(0.3r-0.3?)

I .35+ .23
(r.r3-r.8s)

IO
24 .6+I .90

(20.0-26.s)
I

29.5

0.36+.03
(0.32-0.44)

l. 25+. l7
( r .00-r .53 )

26
16.89+0.?6
( r6-r7. 9 )

4

t8.58
( r6 .8-r9 .2 )

0 .36+ . 02
(0.3r-0.4l )

I . 23+. I9
(0.83-r.60)

L2
21 .9+l . ?8

(r8.3-24.5)

0 . 37+ .02
(0.33-0.42)

t.20+.20
(0.95-1.s3)

\0
(n



Table 3. ltuttipte comparlsons amongst palrs of means of snout-vent length of UperoleLa llthomoda at
elght locaLlties, based on unequal sample sizes - GT2 method. The dlfferences slgrnlficant at the 5t
Ievel are lndlcated by an asterlsk. Localltles are as follows: I Edward Rlver' Qld; 2 Mary Rtver' N.T.;
3 Glbb Rlver. lf.A.; 4 Katherlne and envlrons, N.T.; 5 McArthur Rlver envlrons, N.T.; 6 Amber Station
envlrons, QId; ? Lennard Rlver environs, tI.A.; 8 Groote Eylandt, N.T.

Ranked
locall-ties

I
Edward R.

t .87

3.36*

4.03*

4.29

5.0r*
5 .94*

7.71*

4
Katherine

I .733?

2.4479

t .3807

.26

.98

I .9I
3.68*

5
McArthur R.

2.t62t
2.7674

2.370

2.34L4

o.72

I .65

3.42*

6
Amber

Station

I .8664

2.5433

2.ro37

2.0715

I .5441

0 .93

2-70*

7
Lennard R.

2.4217

2.9749

2.6093

2.5818

2.8879

2.674

L.77

I
croote Eylandt

r .8664

2.6352

2.2r4
2.L832

2.5365

2.2897

2.76t3

I
2

3

4

5

6

7

I

2
Hary R.

2.277

t .49

2.16

2.42

3. r4*

4.O7

5.84*

3
clbb R.

r.7727

2.4753

0.67

0 .93

r .65

2.58

4.35*
fo
ol
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Table 4. Àdvertlseßent call-characterlstlcs of three specles og !¿P.g-roIe.!C

species & LocalltY N No. of pulses Pulse repetlÈ1on
rate (pulses sec-l)

llet bulb "C
tenperature

DuraÈ1on
m secs

Domlnant
Frequency

Hz

Uperolela llthor¡oda I
J.C.U. exPerlmental
farm nr Charters Tooers
(SA!11 R288?0, Eorruerly NPt¿s N15592)

3

U. llthomoda I 3.6?
A¡ûber StaÈion (3-4)
(sAr,r R28769, formerly NPI¿S N28?5I)

U. llthomoda I
Lakefle Id
(sA¡{ R28?TL fonuerly NPI¿S N28872)

19.3
( r8-20 )

l3
( r0-15 )

260
( 200-300 )

L14
(150-222)

250
( 200-300 )

265
( 23 r-300 )

26L
(250-212')

236'l
( 2300-2400 )

2500

3320
(3300-3400 )

2520
( 2s0o-2600 )

2140
(2?00-2800 )

24 -60

25.2"

24.8"

24-6"

3 ll .8
( r0-ts )

L2-2
( r0-16 )

2l
(20-22)

g. llthomoda I
Coen Alrport
(uAz 4897. formerly NPt¿s N32319)

U. llthomoda I
9.6 þn N coen
(sAH R29?72. formerly NPus N32388)

3-2
(3-4)

5.5
(5-6)

UÞeroleia fusca
type locallty
( sAr.r R29597 ,

R295ee-2e602)

5 20.6
( r8-24 )

302. I
( 220-360 )

68. ¡¡l
(64.86-73.08)

2'too 2!.5" -23.L"

Uperolela nimula
Townsvllle Tor.rn Co{mon
(sÀ¡r R29631,
R2s63 4-s)

U. mlmula I
Lannercost, S.F.
(sA¡l R2962?, fornerLy NPUS N15605))

U. mlmula
Bazant Outstatlon
(Q!.t J45943 )

4 4.1
(3-5)

4.1
(4-5)

4.3
(4-s)

100
(r00)

65 .5
( 55-e0 )

64
( s0-?0 )

{3
( 40-50 )

6¡1. ¡.
(s6-83 )

73.5
(?r-80 )

2900
( 2600-3300 )

2150
(2?00-2800 )

2800
2800

23 .4-24.O"

24.8"

21 .2"
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Dlstrlbutlon

UperoleLa lithomoda occurs In the Klmberley DlvisLon of tilestern

Australla, Ln the north of the Northern Territory, on Groote Eylandt, at

the base of the GuIE of Carpentarla, and on the CaPe York Penlnsula'

Tyler and Davies (1984) reported the species to occur ln New Gulnea, but

thls record ls not sustalned ln vlew of the lnformatlon now avallable on

a second species known to occur on CaPe York. This cryptic specles is

described on p. 165 and ls morphologlcally very slmilar to

U. llthomoda. The distribution of U. Ilthomoda Ls shown ln rlg' 5l'

Compari wlth other specLes

Uperolela lithomoda ls a small to moderately large species

(males 19-26 run, females I?-30 mm) Iacking maxillary teeth and wlth a

poorly to moderately exposed frontoparietal fontanelle. These features

are shared by u. êEPæ, u. ruqosa, u. mimula and u. capitulata.

From U. aspera, u. ruqosa and u. capltulata, u. Iithomoda can be

dlstinguished by a combinatlon of lyrate scapula pl1cae, gold tipped

parotold and lngulnal glands glvlng the lmpression of yellow to cream

Iateral strlpes on the dorsum, and by a very short call conslstlng of

2-6 rapld pulses.

u. Iithomoda ls most closely related to u. mimula. From thls

specles U. llthomoda can be dlstingulshed by the presence of prominent

markings on the dorsum, by the lack of ventral p|gmentatlon on the

belly, by strong development of lateraL golden, yellow gold or cream

strlpes on the dorsum (rarely developed In U- mlmula) and by call' (tne

pulse repetltlon rate of calls of U. Ilthomoda ln Queensland ls 250-456

I 
-!---r - t - Ê¿ r ôÂ -..1-^a 

-lpurses sec and of q. mlmula ls 56-100 pulses sec ^ ' )
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3.5. 13 UÞerolela mlcromeles Îl¡ler, Davtes and Martin, I98t

Davles and Hartln, 1981, Aust- J- ZooI.Uperolela mlcromeles TYler,

Suppl. 79, p. 46.

uperolela mlcromeles: l1zler 1982' p. 239i

cameron and Cogger 1983, p. 33; Ty'Ier 1985'

1986, p. 60.

cogger 1983, p. 85; Cogger

p. 408; Tyler and Davies

Definltton

A relatively large sBecles (d 2? ¡un, 99 24-3I rnm S-V) with

a gross habitus; maxlllary teeth present as vestLges; narrowly exposed

frontoparletal fontanelle; short, flattened unwebbed toes; lnternarlaL

span broader than eye to narls dLstance; carpus of slx elements; ll1al

crest present. Advertlsement call not known'

Osteoloqv

The ilium has a small dorsal crest (Flg. 3I). The dorsal

prominence ls very large and mesa shaped. The dorsal protuberance ls

Iateral and the pubis ls calcifled.

The carpus conslsts of six elements. the o. radlale and

o. uLnare are present; the o. radlale !s the larger. These elements

articulate proxtmally wlth the O. radloulna, with each other on their

proxf-momedlal border, and wlth the large transversely elongated

o. centrale postaxlale dlstally. The o. radlale artlculates laterally

wlth the O. centrale Preaxlale.

The O. centrale postaxlale articulates dlstalty wlth the bases of

o. metacarpl III, IV and v. A small flange extends proxlmally from the

Iateroproxlmal corner (Flg. 52). the O. centrale preaxlale articulates

Iaterally wlth the o. radlale, dlstally wlth the o. centrale postaxlale
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and the carpal elements of the O. dlstale carpale 2 and 3, and laterally

wlth the basal prepolllcal element.

There are three dtstal tarsal elements. The lateral element l-s

the largest and lles at the base of O. metatarsus III. It extends

Iaterally to artlcutate wlth the medloproxlmal side of the base of

O. metatarsus IV and medlatly to the base of O. metatarsus II. The

medlal element lles at the base of O. metatarsus I and also articulates

with the o. centrale prehallucis. The dlstal prehalllcal element ls

Iong and elllptic and extends for approxlmatety 2lS the length of

o. metatarsus I (Flg. 52).

Comparlson with other specles

Uperoleia mlcromeles l-s a functlonatly edentate specles (the

teeth are vestlglal) with a poorly exposed frontoparletal fontanelle.

ThJ-s species ls unique amongst UperoLeia in a number of features:

presence of vestigial teeth; a broad snout (e-N/fH 0.83-0.90 [tyler

et aI. l98fa]); anteromedtal extenslons to the nasals; and the presence

of a moderately developed ttial crest.

Distrlbutlon

Known orlglnally only from the Tanaml Sanctuary ln the Tanaml

Desert, N.T. q . micromeles has slnce been taken ln tlestern Australla at

I km s staffords Bore (2oo22'.s, L27o24',F,') (ttAM R64073).
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3.5.14 Uperolela mLnima Tyler, Davles and Hartin,I98l

Uperolela mlnlma lyler, Davles and Hartin, 1981, Aust. J. Zool.

79, p. 49.

Uperoleia sp.: Smlth and Johnstone 198I, p. 217.

Suppl.

UperoLeia mlnlma: gler 1982, p. 236; Cogger 1983, p. 85; Cogger,

Cameron and Cogger 1983, p. 33; Q'ler, Smlth and Johnstone 1984, p. I0I;

Tyler 1986, p. 408.

Definltlon

A very small species (dd 16-21 rnm), Iacking maxlllary teeth;

wlth long unwebbed toes and a very coarsely tubercular dorsal skin.

Advertisement call (to the ear) a slngle sharp clLck oE 2-3 pulses wlth

a pulse repetltion rate of I05-I30 pulses =".-1; frontoparletaL

fontanelle mlnlmally exposed; carpus of flve elements; no iliaL crest.

Osteology (based on paratype)

No lllal crest present. The dorsal promlnence ls prominent and

rounded (fig. 38) and the dorsal protuberance ls anterolateral. The

publs ls calcifled.

The carpus consists of five elements (rtg. 53). Llttle torsion

occurs. Both the O. ulnare and O. radlale are present, the O. radlale

ls the longer of the t¡¡o. Both elements articulate wlth the

O. radloulna proxlmally, and wlth each other on thelr proxlmomedlal

border. Dlstally both elements articulate with the large transversely

elongated o. centrale postaxlale. the O. radlale artlculates Iaterally

with the o. centrale preaxlale.

The O. centrale postaxlale artlculates dlstally wlth the bases of

O. metacarpl III, IV and V. From the lateroproxlmal corner, a small
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flange extends proxlmallV (f19. 53). A palmar sesamold occurs

ventromedlal Iy.

The o. centrale preaxlale artlculates laterally wlth the

O. radiale, dlstally wlth the O. centrale postaxlale and wlth the fused

carpal elements of the O. distale carpale 2 and 3, and laterally with

the basal prePollical element-

Three dlstal tarsal elements are present. The lateral element ls

the largest and lies at the base of o. metatarsus IlL extends

Iateratly to articulate with the medloproximal side of the base of

o. metatarsus rv and medlally to the base of o. metatarsus II. The

second element lies at the base, sllghtly laterally to

O. metatarsus II. The medlal element lles at the base of O' metatarsus

I and also articulates wlth the O. centrale prehallucis (flg- 53). The

dlstal prehatllcal element Is tlny-

ComDar with other specl-es

Uoeroleia mlnima ls a small edentate specles wlth a mlnlmally

exposed frontoparletal fontanelle, features shared by U' ruqosa and some

U. Ilthomoda.

From both these specles, U. minÍma is dlstingulshed by its poorly

patterned dorsum. The toes of U. ruqosa are often frlnged and basally

webbed whereas those oE u. mlnima are unwebbed. u. mlnlma and

9. Iithomoda are dLstlngulshed by catl (ryler et al. l98la).

Dl-strlbutlon

The dlstrtbutlon data from the type descrlptlon of lYler et al '

(I98la) have not been supplemented. Thls specles ls knol¿n only from the

Crusher Slte of the Amax ttlning Camp on Mltchell Plateau, IJ.A.
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3.5.15 Uperolela talpa Tyler, Davles and Martln' I98I

mJoberql: Ìlaln 1965, p. 66i Barker and Grigg 1977 ' p'

Uperolela talpa Qrler, Davies and Hartin, l98l' Aust' J'

79, P. 52.

uperolela talpa: Tyler 1982, p. 8?; cogger 1983' p' 87;

and Cogger 1983, p. 34; Tyler, smith and Johnstone 1984'

1985, p. 408.

r99.

ZooI. Suppl.

Cogger, Cameron

p. I02; B'Ier

Diaqnosls

A large specles (ô6 26-98 mm S-V, 99 32-36 mn S-V) Lacking

maxlllary teeth; toes Êrlnged wlth moderate webblng; metatarsal

tubercles very large; frontoparletal fontanelle wf-dely exposed; carPus

of six elements; anteromedlat Processes of anterior hyale of hyoid

slender, short; no lllal crest; advertlsement call a long pulsed note'

Haterial examlned

49 dd and 9 99 were examined: sAM R28792-94 IIAM R94430,

IO-I8 km S Derbyi Srul R28?95, 22-4L km S DerbYi sn¡{ R28808' 4I km S

Derby; sAH R(I), 28 kn S Derby; SAI{ R28809-38, UA¡l R9443I-34, 28 km S

Derby; sAM R28?96-801. l{AH R94436-38, 8 km NE Broome; sAM R28802-7'

IttAM R94439-40 , 106 km E Broome -

External morPholoqv

A large specles (males 26-38 mm, females 32-36 nrm S-V) wlth a

short snout, usually truncated (4lE oe speclmens) or sllghtly rounded

(I/s or material examlned) when vlewed from above. Eye to narls

dlstance ls greater than lnternarlal span (e-N/ru I.20t.l?

[I.00-I.56]). The flngers are short wlth lateral frlnges ln 2/s of
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the speclmens, absent ln the remalnder. Subarticular tubercles are

promlnent ln about l/2 ,¡" speclmens and moderately promlnent ln the

others. The palmar tubercle at the base of the thumb ls never prominent

whlLst that on the heel of the hand ls prominent 1., 3/S of the

specimens but poorly developed ln the remalnfng 2/5. The hind llmbs

are very short (rlls-v 0.3Ir.02 [0.25-0.35]). The toes are long'

broadly frlnged ln all speclmens and moderately webbed ln about 7 lg oE

the specimens (rtg. 54) and basaLly webbed ln the remaining I/8. 
The

subartLcular tubercles are conlcal and the metatarsal tubercles are

extremely promlnent. The inner metatarsal tubercle ls orlented along

the axls of the first toe and the outer metatarsal tubercle is angled

stlghtly to the long axls of the foot.

The dorsal surface has extremely well defined dermal glands ln

contrast to the speclmens ln the type serles. About I/S of ah.

specimens have only moderately developed parotoid glands as opposed to
â.=/5 with extremely well developed and occaslonally hypertrophied

glands. Ingulnal and coccygeal gland development mirrors that oE the

parotold glands. The submandibular gland ls poorly developed ln about

rl'/6 oE the speclmens, moderately developed ln a further '/6 and well

developed ln the remainder. The dorsal surface ls smooth irn2/g of.

the speclmens, moderately rugose ln about 2/g 
^nd 

rugose ln the
I

remalnlng -/9 of. the materlal examlned.

The ventral surface ls granular ln about Llg oE the specimens

and smooth ln the remalnder.

The dorsum ls weakly patterned ln about Llq oE the specimens

and moderately marked ln the remalnder (Flg. I0). The ventral surface

ls unplgmented.
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Osteoloqv

Haterlal examlnedr v{z A59I-4, 4598-600, 8864, 28 km S Derby;

UAZ 4595a,b, 53 km E Derby on Glbb Rl-ver Rd; UAZ A602, I km NE Broome;

UAZ 4865-6, l0 kn S DerbY.

Varlation occurs ln the posteromedial separation of the nasals.

Some speclmens have nasals that are widely separated medially, others

that are less so. In some specimens the anterior edges of the nasals

äre extremely crescentlc and ln others barely so.

The anterlor extremitles of the frontoparLetals vary in

positlon. In some speclmens, they barely reach the posterior

extremlties of the sphenethmold and termlnate at the level of the

anterlor extremlty of the frontoparletal fontanelle. In other speclmens

they reach anteriorly to the anterlor edges of the sphenethmoid- The

orbital edges of the frontoParletals are stralght and gentIy angled

medially.

The zygomatlc ramus of the squamosal ls tlny and blfld f-n many,

but not aII, specimens. The pars facialls of the maxlllary ls shallow

to moderately deep with an extremely well developed monticullne

preorbital process. The condltlon of the palatines varies - the bones

are always reduced lateralLy, but ln many speclmens they do not extend

beyond the lateral extremltles of the nasals, whereas in others, they do.

The cultrlform process of the parasphenold ls moderately slender

and varles !n length. In one speclmen (UAZ 4602) it ls dagger shaped'

The pterygold process of the palatal shelf of the maxlllary ls welI

developed. The anterlor r¿rmus of the pterygold ls moderately expanded

and ln moderately long contact wlth the pterygold process of the

maxllla. the eplotlc emlnences of the crtsta parotlca are lncompletely
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osslfled posterlorly. Vomerlne fragments occur at the edge of the

choanae tn UAZ A602.

There is no ltlal crest. The dorsal promf-nence is well

developed, montlcullne, and the dorsal protuberance is laterally

sltuated on the prominence (F19- lI).

The hyoid plate is longer than wlde. The anteromedíal processes

of the anterlor hyal.e are slender and moderatel.y long. The alary

processes of the hyold plate are not pedunculate. The posterolateral

processes are broad and moderately long. The posterior cornua are

osslfled (rtg. 38).

The carpus conslsts of six elements. A moderate degree of

torsion occurs. Both the O. radlale and O. ulnare are Present; the

O. radlale ts the larger. They artlculate with the O. radloulna

proximally and wlth each other on their proximomedlal border. Dlstally

both elements artLculate wlth the large transversely elongated

O. centrale postaxiale. The O. radiale artlculates with the O- centrale

preaxlale.

The O. centrale postaxlale artlculates distalty with the bones of

O. metacarpll III, Iv and V. From the lateroproximal corner, a very

small flange extends proxlmally. A palmar sesamold ls sl-tuated

ventromedially (F19. 55).

The O. centrale preaxlale artl-culates laterally wlth the

O. radlale, dlstally wlth the O. centrale postaxlale and wlth the carpal

elements of the O. distale carpale 2 and 3, and laterally wtth the basal

prepolllcal element (F19. 55).

Three dlstal tarsal elements are Present. The lateral element ls

the largest and lles at the base of O. metatarsus III. It extends

Laterally to artlculate wlth the medloproxlmal side of the base of
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o. metatarsus II. The medlal element Ìles at the base of

O. metatarsus I and also artlcutates wl-th the O. centrale prehallucis.

the dlstal prehallical element ls very long, slender and bullet

shaped, extendtng for about 2/g ,h" Iength of o. metatarsus r

(Ftg. 55).

comparlson with other specles

Uperoleia talpa !s a Large edentate specles with a wldely exposed

frontoparietal fontanelle and moderately webbed toes. These features

are shared by U. @, p. orlentalis and U- borealls. From

p. orlentalls, U. talpa ls dlstlngulshed by the absence of a

mldvertebral strLpe. 9. borealls lacks back patterning and U. russelll

has coloured lngulnal and postfemoral Patches-

greedlnq bloloqv

UperoleLa talpa ls sympatrlc with U. mioberqt, and U. aspera at

sites between 12 and 42 km S of Derby ln ll.A. The three species are

spatially separated wlth respect to calling slte. p. mloberqi calls at

the edge of or even ln, shallow temporary !ùaters, whereas 9. talpa calls

from dry vegetated reglons a consLderable distance from water.

U. aspera calIs from the lntermedlate areas.

Glandular secretLons

Uperolela talpa ls unlque amongst Uperolela ln releaslng coplous

quantlties of whlte frothy secretlon from the parotold glands !n

response to low stlmuli such as belng plcked up. The secretlon ls toxlc

to other frogs placed ln the same contalner as the u. talpa.
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DlstrlbutLon

Uperolela talpa ls confl-ned to the southwesterly Portlon of the

Klmberley Dlvlslon of llestern Australla. The dlstributlon of the

specles is shown ln Flg. 37.

3.5.16 uperolela asÞera Q'ler, Davies and Hartin' l98l

Uperolela aspera [Ier, Davies and Hartin, 198I, Rec. tlest. Aust- llus.

9, p. f59.

Uperoleta ËÞera: Tyler 1982, p. 236:. Cogger 1983, p. 82; cogger,

Cameron and Cogger 1983, P. 32; l}Ier, Smlth and Johnstone 1984, p. 97i

Tyler 1985, p. 407.

Dlaqnosis

A moderate sl-zed species (dd 24-30 nuu, 99 29-34 run s-V)

tacklng maxlllary teeth; toe webblng basal or absent; frontoparletal

fontanelle poorly to moderately exposed; carpus of six elements;

anteromedlal processes of anterlor hyale of hyold slender and short; no

tllal crest; adverttsement call a Êast click of 5-6 pulses wlth a pulse

repetltlon rate of 16?-1.?l pulses =".-I.

l,!orpholoqv

Haterlal examlned: sAH R28788-9, tlA¡Jt R94435, 20-42 km S Derby,

H.A.

The snout ls short and broadly rounded or truncate in about equal

proportions. The eye to narls dLstance Is greater than the tnternarlal

span (E-N/ru t .zrt.r2 [1.07-1.40]).
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The Elngers are short, wlth poorty developed lateral frlnges and

wlth prominent subartlcular tubercles. The palmar tubercle on the heel

of the hand ls always promlnent and that at the base of the thumb'

rarely so. The hlnd limbs are short (tuls-v 0.341.02 [0.3I-0.36]).

The toes are long, narrowly fringed, wlth a faint trace of basal webblng

and wlth conlcal subartlcular tuberclesj the inner and outer metatarsal

tubercles are moderately prominent. The inner metatarsal tubercLe is

orLented along the long axis of the first toe and the outer metatarsal

tubercle ls stlghtly angted to the long axÍ-s of the foot- A tiny heel

tubercle ls Present.

The dorsal surface ls coarsety to moderately tubercular

(F|g. l0). The parotold and coccygeal glands are aII well developed and

the fngulnal glands only poorly to moderately so. The submandlbular

gland is either moderately or well developed ln approxlmately equal

proportlons.

The ventral surface ls regularly or lrregularIy granular.

The dorsal surface bears a moderately pronounced pattern- The

ventral surface ls unPlgrmented.

Osteoloqv

Hatertal examined: UAZ 4872-8, 20-42 km S Derby, tJ'A'

The sphenethmoid Ls not osslflèd medlally and does not make bony

contact with the nasals. the frontoparletal fontanelle ls poorly to, at

best.,. moderately exposed. The, greatest exposure deLected was ln

UAZ 4878. The orbLtal edges of the frontoparletals are lnclined

anteromedlally and 1n UAZ A8?8, they are curved anteromedlally' The

anterlor extremltles oE the frontoparletals reach the level of the
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sphenethmold ln alI speclmens and extend anterlorly beyond thls element

in one speclmen.

The nasals are approxlmately trfangular and usually well

osslfled, rarely moderately so. They are moderately seParated

posteromedlatly ln almost alI speclmens and crescentlc along the

anterior edge in all but one speclmen. the maxlllary process of the

nasals 1s not accuminate and wldely separated from the shallow pars

faclalis of the maxillary. The preorbital process of the pars facialis

1s not prominent. The palatlnes are reduced lateralIy not extending

beyond the level of the maxlllary process of the nasa}. They are

moderately acutely angled to the sphenethmoid and usually expanded

medlal Iy.

The parasphenold is robust, the cultriform Process ls relatively

broad and the alae at right angles.

The anterlor ramus of the pterygold ls In long contact with the

moderately weIl-deveLoped pterygold process of the palatal shelf of the

maxll lary.

The squamosal ls moderately robust. The zygomatic ramus 1s

absent Ln2/g of the speclmens and tlny ln the remalnder. The otlc

ramus conslstentty ls moderately long.

The maxlllary and premaxlllary are edentate and the vomers are

absent except ln UAZ A8?8 where two large fragments are sltuated

medlally to the palatJ-nes.

No lllal crest ls developed. The dorsal promlnence ls extremely

promlnent and paplllate (Fi9. ll). The dorsal protuberance ls

medlolateral and the pubts ls calclfled.

The hyold plate ls approxlmately as broad as lt ls long. the

anteromedlal processes of the anterlor hyale are short and slender- The
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alary processes of the hyold plate are not pedunculate. The

posterolateral processes of the hyold plate are moderately broad and

moderately Long. The posterlor cornua are ossifled (Fig - L2) -

The carpus consists of six elements (ftg. 56). Llttle torsion

occurs. Both the O. radiale and O. ulnare are present: the O. radlale

ls the larger. These elements artlculate with the O. radloulna

proxlmally and with each other on their proximomedlal border. Distally

both elements artlculate with the large transversely elongated

O. centrale postaxiale. The O. radlale articulates lateralIy with the

o. centrale preaxlale (F19. 56).

The o. centrale postaxlale artlculates dlstally with the bases of

the O. metacarpl III, IV and V. From the lateroproximal corner a very

small flange extends proxlmally (F19. 56). A palmar sesamold occurs

ventromedlally.

The O. centrale preaxlale artlculates ÌateralIy with the

O. radlale, dlstally with the O. centrale postaxiale and with the carpal

elements of the O. distale carpale 2 and 3 and lateraLly with the basal

prepolllcal element.

Three dlstal tarsal elements occur (rtg- 56)- The lateral

element ts the largest and ltes at the base of O. metatarsus III- It

extends lateratly to artlculate with the medloproximal slde of the base

of O. metatarsus IV and medlally to the base of O. metatarsus II- The

second element lles at the base of O. metatarsus II. The medial element

lles at the base oF O. metatarsus I and also artlculates wlth the

O. centrale prehallucls. The dlstal prehalllcal element ls large and

^extends '/g oE the lengÈh of o. metatarsus I (Flg. 56).
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Comparlson with other species

Uperolela aspera ls an untoothed specles wlth a poorly to

moderately exposed frontoparletal fontanelle. These features are showed

by some 9. llthomoda, U. mlmula and U. capltulata.

From U. mlmula and U. caÞltulata, q. gspgra ls dlstlngulshed by

lts rugose dorsum and unplgmented ventral surface. 9.. capitulata has

heavily ossifled nasals and only five carpal elements. U. mimula has a

'Iong caII'of 4-5 pulses wlth a pulse repetition rate of about

-'l33 pulses sec ^ compared wlth the short cllck caII of U. asÞera

(l?0 puls"= =".-I, Qrler et aI. I98tb).

From g. Iithomoda, u. aspera ls dlstingutshed by caII (Tl'Ier

et al. I98Ia) and by the poorly developed lngulnal glands.

Distributlon

The dlstributlon data of Tyler et al. (f98fb) have not been

expanded.

3.5.I? Uperolela trachvderma Tyter, Davies and Martin, I98I

Upe roleia trachvderma IlLer. Davies and Martin 198I, Trans. R. Soc

S. Aust. I05, p. I49.

Uperolela trachvderma: I}ller, Davies and Hartin 1983' p. 241; Cogger

1983, p. 8?; Cogger, Cameron and Cogger 1983, p. 34; Ð¡Ier and MiIIer

1985, p. 45; tYler 1985, p. 409; Tyler and Davies 1986' P.60; Davies'

McDonald and Corben 1986, p. 160.
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Def ln1tl-on

A sma,Il to moderate slzed specles (66 17-26 mm S-V) Iacklng

maxiLlary teeth, wlth small eyes; toes broadly frlnged; very small

rounded outer metatarsal tubercle; wtdely exposed frontoparletal

fontanelle; dorsum covered wi¡h small conlcal tubercles; carPus of five

elements; anteromedlal Processes of anterlor hyale of hyold slender;

small ilial crest; advertlsement call a staccato burst of four short

pulses with a pulse repetltlon rate of about ?9 pulses =""-I.

Materlal examlned

N.T.: SAH R22336-48, Rankine Rlver at Ranken Store, Alexandria

Station; SAM R22325-35, Barkly Hwy, 500 m N Hlcrowave RePeater 8502

soudan outstation, Alexandrla station; sAM R25952-6I, 1I3.9 km S

Vlctoria Hwy/Detamere Hwy Jcn; SAH R24OI?, 4I5.I km U KaÈherine on

Victorla ffisy; SRl,t R24OI8-25, 4.4 km H Keep Rlver (Newry Station) on

Vlctorla Hwy.

QId: 9t'l J39Ol2, GunPowder Rd, 45.I km E Ht Isa (20"23',

I39o20'); 9M J38969-?2, J38975, 20 km E cloncurry on Julla creek Rd;

gM J39089-91, 12.6 km E Camoweal on Barkly Hwy; 9¡{ J38965-8' 13.2 km E

Cloncurry on Julia Ck Rd; 9M J45955, SAM R29660-4, Lawn HlIl Station'

External morpholoqv

Thls specles shows llttte morphologlcal varlatlon and 1s

characterlsed by a Elnely tubercular dorsum (fyler et aI. I98Ic) , the

texture of whlch has not been reported in any other Australl-an

amphiblan. OnIy males have been collected; those from western QId are

Iarger (2I-26 mm S-V) than those from locatltles ln the N.T. (I?-23 mm

s-v).

4
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Hlnd ltmbs are moderarely long (n/s-v 0.35r.02, [0.3]-0.39])

and eye to naris dl-stance ls always greater than lnternarlal span

(e-w/r¡¡ 1.35r.16 [1.0?-1.83]). The eye ls conslstenrly smalI,

approxlmating eye to narls dlstance ln the 56 speclmens examlned

(Fie. 3).

Toes are well fringed; some speclmens are unwebbed whilst others

have basal webblng between the toes.

Hetatarsal tubercles are rounded and small. The inner is

situated at the base of toe I and the outer 1s sllghtly angled to the

Iong axls of the foot (F19. 57).

The characterlstlc tlny conlcal tubercles on the dorsal surface

(ftg. 3) are restricted occaslonally to the head and llmbs, wlth only a

trace on the dorsum.

Ventral plgmentation ls not always as dense as reported 1n the

type descrlption. Dark stlppling is exhlbited in only some specimens

and most have only a falnt suffusion of pigment.

In llfe, the frogs often have brllliant orange patches on the

dermal glands and they have a characteristlc posture ln which the head

ls depressed (Flg. 3).

osteoLoqv

MaterLal examlned

N.T.: SAH R2233I, UAZ 4621, 4892-4, Barkly Hwy, 500 km N

Mlcrowave Repeater 8502, Soudan Outstatlon, Atrexandria Station;

OAZ A622, Ranklne Rlver at Ranken Storei UAZ 4595-6, 113.9 km S

Delamere Hwy/Vlctorla Hrvy Jcn; UAZ 4595, 4,4 km tf Keep Rlver on

Vlctorla Hwy.
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Here I supplement the type descrlptlon wlth data on elements of

the carpus, tarsus, pelvlc alrdle and hyold.

carpus: The carpus conslsts of five elements. LlttIe torslon occurs.

Both the O. ulnare and O. radfale are present. The O. radtale ls the

larger oE the two. These elements arttculate with the O. radloulna

proxf-mally and r¿ith each other on their proxlmomedlal border. Distalty

both elements artÍculate with the large transversely elongated

O. centrale postaxiale. The o. radiale articulates laterally with the

o. preaxlale centrale (r19. 58).

the O. centrale postaxiale artlculates distal).y with the bases of

O. metacarpi III, IV and V. No flange ls apparent on the lateroproxlmal

corner of the o. centrale postaxiale. Ventromedlally ls a depresslon on

whlch a palmar sesamoid ls sltuated.

The O. centrale preaxlale artlculates laterally with the

O. radlale and dlstally with the fused carpal elements of the O. distale

carpale 2 and 3 and laterally with the basal prepolllcal element.

Tarsus: The O. tibiale and O. Eibulare are elongated elements fused

proxlmally and dlstally. The O. tibiale extends as far as the distal

end of the o. Eibulare. Three distal tarsal elements are present. The

lateral element ls the largest and lles at the base of O. metatarsus III.

It extends laterally to arEiculate wlth the medloproxlmal side of the

base of O. metatarsus II. The second element lles at the base, sllghtly

Iaterally, to O. metatarsus II. The medlal element Ìles at the base of

O. metatarsus I, ðrd artLculates wlth the O, centrale prehaLlucis. The

dlstal prehalllcal element ls small and slender (ntg. 57).

Pelvlc Glrdle: A small proximal crest occurs on the lllun. The dorsaL

promlnence ls monticullne and supports a curved posterolateral

protuberance (plg. 59). The publs ls calclfled.
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Hvold: The hyold plate ls about as broad as lt !s long. The alary

processes are broad and not pedunculate. The anteromedtal processes of

the anterlor hyaLe are slender and moderately long. The posterolateral

processes of the plate are moderately broad and moderately long. The

posterlor cornua are osslfled' (Fig. 59).

Varlatl-on

There ls tlttle variatlon Ln cranlal osteology ln the material

examíned.

The nasals are very well ossifled rdlth sllght varlatlon ln the

degree of posteromedial separation. The nasals are always ln tenuous

contact with the sphenethmoid. The frontoparf-etal fontanelle is widely

exposed and sllght varlatlon occurs ln curvature of the orbltal edges of

the frontoparletal elements. Occaslonally curvature ls not detectable.

The anterior extremities of the Erontoparletals do not reach beyond the

sphenethmoid.

The eplotLc emlnences are not promlnent and posterlor

osslfication appears to be complete lf thln. The zygomatlc ramus oE the

squamosal is small but not blfid and some varlatlon ts found ln length

of the short otlc ramus.

The maxlllary and premaxlllary are edentate and the pars faci.alis

of the maxlllary ls shatlor¿ wlth a small preorbttal process.

The palatines are acutely angled to the sPhenethmold, reduced

laterally and do not extend beyond the truncated maxltlary processes of

the nasals. Vomerlne fragments are present medlal to the palatlnes in

three speclmens.

The anterlor ramus of the pterygold ls ln moderately long contact

wlth the moderately promlnent pterygold process of the palatal shelf of

the maxlllary.
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The cultrLform process of the parasphenold ls broad ln this

species and the aLae are short and angled sllghtly posterolaterally.

The dlstal carpale 2 and 3 are Eused ln all specimens.

Advertisement call

Tyler et aI. (f98lc) reported the advertisement call of

U trachyderma from the type locallty as a harsh 'creak' of four short

pulses with a pulse repetition rate of about 79 pulses sec-I

Dlstrlbutlon

UperoleLa trachyderma ls confined to the grey self-mulching

cracklng clays (Northcote et aI. 1976) of the Northern Territory and

$¡estern Queensland (Ftg. 60). 9.. trachvderma ls the only specles withln

Uperoleia that can be assoclated wlth a partlcular soll tyPe (Tyler,

Davies, tfatson, Hartin unpubl., Î1'ler and Davies 1986).

Comparlson wlth other species

Uperoleta trachyderma is an untoothed specles with a widely

exposed frontoparletal fontanelle, features shared by U. russeIIl'

U. talpa, U. qlandulosa, p. crassa, U. borealis, [. orientalis,

q. inundata and U. arenlcola.

From q. russelli, U. talÞa, U. crassa, U. borealls, U. qlandulosa

and U. orlentall-s, U. trachyderma ls dlstlngulshed by the absence of

webblng or presence of only basal webblng on the toes. From U. lnundata

and U. arenl-cola, U. trachvderma l-s dlstlngulshed by the presence of

broad frlnges on the toes and a ttny conical outer metatarsal tubercle

(broad and elevated ln the former two specles). From aII congeners

p. trachvderma 1s dlstlngulshed by the presence of flnely conlcal

tubercles on the dorsal skln.
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3.5.18 Uperoleia qlandulosa Davles, t'lahony and Roberts, 1985

Uperolela marmorata: ualn 1965, p. 36 (part); Maln and Storr 1966,

p. 57; cogger 1983, p. 84.

Uperoleia qlandulosa: Davles, Hahony and Roberts, 1985, Trans. R. Soc.

S. Aust. I09, p. 103.

Holotvpe

ltA¡{ R89489, an adult male collected at Petermarer Creek,

Port Hedland-Broome Rd, tJ-4. (2L"23'6"s, rt8o48'2r"E), on r0'1'1983 by

H. Mahony and J.D. Roberts.

Definltion

A moderate sized species (dd 20-25 mm, I ZS nun S-v) with

moderately long limbs (tLls-v 0.34-0.41). Maxillary teeth absent;

frontoparletal fontanelle wldely exposed; basal webblng between the

toes; toes fringed; carpus of sLx elements; no lllal crest;

advertlsement call a sharp cllck oî. 2-3 pulses wlth a pulse repetltion

rate of about 6.3 pulse= =."-I.

Descrlptl-on of holotvpe

Haxlllary teeth absent. Vomerine teeth absent. Snout short,

truncated when vlewed from above and ln proflÌe. EYe to narls dlstance

greater than lnternarlal span (e-N/ru t.36). Canthus rostralls

promlnent and stralght (Flg. 6l). Loreal reglon sloplng. lnnpanum not

vlsible externally (Flg. 6l). Flngers moderately long, sllghtly frlnged

(ftg. 62) wlttr well developed subartlcular tubercles. In order of

Iength 3>4>2>1. Palmar tubercles large and proroinent. SuPernumerary

palmar tubercles promlnent. Hlnd llmbs Long (rUs-v 0.37). Toes long,
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frlnged, wlth basal webblng (Flg. 62r. In order of length 4>3>5>2>1.

Large oval inner and broad outer metatarsal tubercles. Subarticular

tubercles conlcal.

Dorsal surface wlth well defined parotold, lngulnal and coccygeal

glands (ntg. 10). Dorsum falntty tubercular. Submandlbular gland

dlsrupted. ventral surface flnely granular.

MaIe with unllobular, submandlbular vocal sac- In preservative,

dorsal surface brown. Short cream, mldvertebral strlpe on anterior
It/3 oE body. Black, Iyrate markings on scapular reglon (rtg. I0) and

black patches on other portions of dorsum-

surfaces of parotold, f.ngulnal and coccygeal glands, cream.

Ingulnal and femoral reglons cream. Ventral surface cream with

chocolate brown suffusions. Submandlbular reglon dark brown.

Colour ln llfe

Mal-n and Storr (f966) descrlbe the colour of tJAIt R2292L as

"Dorsal ground colour oll-ve-brq'rn wlth black spots and bLotches.

Anteriorly an tndistinct vertebral serles of orange spots.

Dorso-laterally a broken orange strlpe from behlnd orbit nearly to

groin. A small orange spot on each slde of sacrum. A large orange red

blotch tn groin and on outer surface of thlgh. Upper surface of llmbs

as on dorsum. Ventrally whltlsh flecked wlth grey. Loráter surface of

llmbs flesh-coloured. "

Thls descrlption conforms wlth the observatlons of Davies et aI.

(te85) (Fle. ro).
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Dlmenslons (ln mm)

Snout-vent length 20.2; tlbla length 7.4; eye diameter 2.8;

eye-narls dlstance 1.9; internarlal span I.4.

Etymoloqv

, The speclflc epithet l-s from the Latin qlandula ln reference to

the proninent parotold, lngulnal and coccygeal glands ln thls specÍes.

Variatlon

There are seven paratypes, six adult dd and one adult 9.

UAM R89490-2, AH RÌ14573, collected wlth the holotype; sAM R2708I,

SAM R27082 (cleared and stained) , 3.2 km NE tllttenoom turnoff on Port

Hedland-Broome Rd, I0.1.1983, M. Hahony, J.D. Roberts. t¡AH R2292L,

Mundabullangana (5 km E of Hstd), 19.li.I96t, G.M. Storr.

Males range L9.9-23.4 nun and the female ls 24.6 mm S-V. All

paratypes are squat wlth long legs (tt-ls-v 0.38-0.41 in the males:

0.34 for the femate). E-N/IN ranges I.l3-I.50. AII speclmens have well

developed cream glands, âDd basal to sllghtly more than basal toe

webblng. Skln texture resembles that of the holotype. The ground

colour of the dorsum of the female is grey rather than bro,wn whilst the

darker colour markings of aII the paratypes are brown whereas the

holotype ls black. one paratype has a truncated snout when vlewed from

above, as ln the holotype, whereas the others have more rounded snouts

(ftg. 6L). In some of the paratypes the mldvertebral strlpe ls not as

conspicuous as ln the holotype. Palmar tubercles are not always as

promlnent as flgured.
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Advertlsement calL

The advertlsement call of thls specles Is a sharp cllck: a

slngle note formed by two or three pulses. The pulse repetltlon rate fs

about 6.3 pulse= 
"".-l wlth a pulse duratlon of 5.?-6.8 msec (Davies

et al. f985).

Breedlnq bioloqv

Most males were observed calllng around a roadslde dralnage

channel. Hales were calltng at the base of sedge clumps close to the

water's edge or ln a sLmLlar posltlon actually in the water. Males wlth

a slmllar caII were also heard ln the Petermarer Creek and around a

flooded claypan about 3 km southwest of the Turner Rlver on the

Northwest Coastal Hlghway, ln the Turner River but not on the YuIe

Rl-ver. Hales were calllng on the thlrd nlght after two days and two

nlghts of heavy ralns (Il4 ¡uo at Port Hedland) (Davies et al. 1985).

Uperoleia russelli was calllng at the same sltes.

Osteoloqy

. SkulI poorly osslfied, slop.lng anteroventrally. SmaII portlon of

sphenethmoid ossifled posteriorly to medial extremitles of palatlnes

with osslfled portlon extending about Llg oE the length of the orblt

ln ventral view. Medial ossiflcatlon of sphenethmoid absent dorsally

and ventrally. Prootlc not fused wlth exocclpltal. Exocclpltal not

osslfled elther dorso- or ventromedtally. Crista parotlca short,

stocky, frot overlaln by ottc ramus of squamosal. Carotld canal groove

not developed on frontoparletals. Frontoparleta} fontanelle extenslvely

exposed, overlapped laterally by frontoparletal elements extendlng
o

narrowly Eor 'll0 length of orblt. Anterlor margln of fontanelle
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formed by sphenethmoid and medlal cartllaginous elements, at level of

anterlor ramus of pterygold. Posterlor margln formed by artlcuLatlng

posteromedlal extremltles of frontoparl-etaIs (F19. 63).

Nasals moderately ossified, approxlmately trlangular with

maxillary processes dlrected more ventrally than laterally; wldely

separated medially. Maxillary processes not ln bony contact with well

developed preorbltal processes of very shallor'r pars facialis of

maxll Iary.

Palatines robust, reduced laterally, abutting and Just overlying

anterLor extremities of sphenethmoid ventrally. Parasphenoid robust'

cultriform process eLongate, extending anterlorly to ossified portlon of

sphenethmold ln ventral vlew (rlg. 63). Alary processes expanded

Iaterally, aE right angles to cultrlform process extending almost to

level of anterlor extremitles of medlal raml of pterygolds.

Medial r¿rmus of pterygoid moderately long, acumlnate, rìot ln bony

contact wlth prootlc region. Posterior ramus moderately long and

broad. Anterior ramus ln long contact ç¡lth moderately developed

pterygold process of palatal shelf of maxillary. Cartilaglnous quadrate

present between base of squamosal and quadratoJugal. QuadratoJugal

robust, ln flrm contact wLth maxlllary.

Squamosal shaft robust; tlny zygomatic ramus, elongate unexpanded

ottc ramus lylng alongside lateral extremltles of crlsta parotica.

Haxlllary and premaxlllary edentate. PaIataI shelf moderately

deep wlth well developed palatine processes not abutting medialIy, and

moderately developed pterygold processes. Alary processes of

premaxlllaries moderately broad, blfurcate and perpendlcular. Vomers

absent. CoIumeIIa bony.
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Pectoral glrdle arclferal and robust. Omosternum and

xlphlsternum present. Sternuu cartlLaglnous. Clavlcles slender,

curved, poorly separated medlalIy. Scapula blcapltate; about same

Iength as clavlcles. suprascapula about I/2 osslfled.

Eight non-lmbrlcate presacral vertebrae. Sacral dlapophyses

poorly expanded. Relative wldths of transverse processes

II I>sacrum>Iv>II>V=VI>VI I=VI I I .

Blcondylar, sacrococcygeal articulatlon. Urostyle wlth crest
)

extending '/3 Lts length. Illa extend anterlorly to sacrum. Ilial

crest absent. Large paplllate, dorsal protuberance on smalL dorsal

promlnence (f'lg. 64). Humerus wlth strongly developed anteroproximat

crest. Phalangeal formula of hand 2,2,3,3.

The carpus consLsts of six elements. Both the O. radlale and

O. ulnare are present; the O. radiale ls the larger. Both elements

artlculate proxlmally with the O. radlouLna, wlth each other on their

proximomedlal border and distally wlth the large tranversely elongated

O. centrale postaxiale. The o. radlale artlculates laterally with the

O. centrale preaxlale.

The O. centrale postaxiale artlculates dlstally wlth the bases of

O. metacarpl III, fV and V. From the lateroproximal corner, a small

flange extends proxlmally onto the lateral surface of the O. ulnare. A

palmar sesamold ls sltuated ventromedlally (etg. 65).

The O. centrale preaxlale artlculates laterally wlth the

O. radiale, distally wlth the o. centrale postaxiale and with the carpal

elements of the o. dlstale carpale 2 and 3 and laterally wlth the basal

prepolllcal element (r'1g. 65).

there are three dlstal tarsal elements. The lateral element ls

the largest and Lfes at the base of O. metatarsus III. It extends
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Iaterally to articulate wlth the medloproxlmal slde of the base of

O. metatarsus fV and medlally to the base of O. metatarsus II. The

second element lles at the base of O. metatarsus II and the rnedlal

element Ltes at the base of O. metatarsus I and also articulates wlth

the O. centrale prehallucls. The dlstal prehatlical element ls slender

and extends for about L/2 rn" length of O. metatarsus f (fig. 66).

Phalangeal formula of foot 2,2,3,4,3-

Karyotvpe

Davies et aI. (1985) descrlbed and lllustrated the karyotype of

this specles whlch has the dlptoid number 2n=24-

comoarison wlth other species

Uperoleia qlanduLosa ls an edentate species with a wldely exposed

frontoparletal fontanelle and basal webblng between the toes- These

features are shared by U. Lnundata, some q- @., U' crassa and

p. trachvderma. Fro{u aII these species, U. qlandulosa ls dlstinguished

by lts strong dorsal patternlng. p. qlandulosa is a short call species,

whereas U. inundata, U.

Iong call specles.

borealis , U. crassa and U. trachvderma are all

DlstrlbutLon

Knorrrn only from Petermarer Creek, 3.2 km NE tllttenoom turnoff and

the Turner Rtver on the Port Hedland/Broorne llway, and Erom

llundabul langana Hstd.
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3.5.19 uperoleia martlnl Davles and LlttleJohn, 1986

Uperoleta marmorata: LittleJohn 1969, p.Il0 (part.)

Uperoleia marmorata: Cogger l9?5, p.I83 (part-)

Uperoleia martlni: Davles and LlttleJohnr1986, Trans. R. Soc. S-

II0, p. L29.

Aust.

Holotvpe

NÌ{V D23635, an adult male collected by H.J. and P.G. Littlejohn'

4.8 km sw of Nowa No&ra, Vlctorla (37"44', 148"06') on 7.x11.1963'

PeFinitlon

A large species (dd 30-33 run S-V) characterized by the presence

of maxlllary teeth; hYPertrophled parotold glands; heavy ventral

plgmentatlon; mottled dorsum; poorly exposed frontoparletaL fontanelle;

no webblng between the toes; vomerlne fragments present; carPus of slx

elements, anteronedlal processes of anterior hyale of hyold ln the form

of medLal dilation; lllal crest absent; advertlsement call a long pulsed

note of 32-62 pulses with a pulse repetition rate of about 78 puLses

-Isec

Descriptlon of holotvpe

lilaxillary teeth present, vomerlne teeth absent. Snout short,

sllghtly rounded when vlewed from above, rounded ln proflte (F19. 6?).

Internarlal span Just less than eye to narls distance (E-N/IN I.I0).

Canthus rostralls lnconsplcuous and stralght. ryrrûpanum not vlsible

externaLly. Fingers short, sllghtly frtnged, unwebbed. In order of

length 3>2=4>1. Prominent subartlcular and palmar tubercles (Flg. 67).

Hlnd ltmbs moderately long (rr./s-v 0.39). Toes long, unfrlnged
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unwebbed. In order of length 4>3>5>2>l (Flg. 6?). t{etatarsal tubercles

large and promlnent. Subartlcular tubercles conlcal and promlnent-

Dorsal surface rugose. Parotold glands hyPertroPhled. Inguinal

and coccygeal glands poorly developed. submandlbular gland

lndetermlnaÈe. llell-developed supracloacal EIap. Ventral surface

smooth.

ljlate wlth unilobular submandtbular vocal sac.

Dorsum mottled yellow and chocolate on grey background ln

preservatlve. Cream patches ventromedlally on thighs and ln groin.

Parotold glands mottled as on dorsum. SmaII whlte patch on dorsal

surface of humerus ln axllla reglon. Ventral surface chocolate-stlppled

wlth white. Throat dark greY.

Dlmensions ( in ¡nm)

snout-vent length, 30.0; tibia length, lI.6; eye diameter, 3.4;

eye-narts dlstance, 2.8; f.nternarlal span, l-10-

Etvmoloqv

Thf.s specles !s named for ltngus A. l,lartín in recognltlon of hls

contrlbutl-on to the studles of Uperoleia.

Varl-ation

There are seven paratypes, all adult dd. Nlrt1r D23634)D23636

collected wlth the holotyPe; SAI'I R29650, N¡llV D59496-7, 6 km NNE Yarram'

Vlc., H.J.and T.G. L1ttleJohn, 1.x11.1980; SAH R29648-49, 6 km NNE

Yarram, vlc. , G.F. Hatson, M.J. LlttleJohn. 1.x.1976.

The paratypes vary llttle from the hol.otype, although back

patterning ls not as strongly developed ln all speclmens collected from
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sltes other than the type locatlty. Adult males range 26.7-3L.8 mn

s-V.. The hlnd llmbs are unlformly long (TLls-V O.37t-O2

[0.34-0.39]). Eye to narls dlstance approxlmates internarlal span

(E-N/IN 1.0?r.t4 [0.92-L.30]). The stlght frlnging which ls apparent

on the toes of one paratyPe, may be an artlfact of preservation. The

parototd glands are unlformly hypertrophled and the dorsum is smooth to

only moderately rugose.

osteoloqy (based on Nlfv D23636) .

Skull moderately well osslfied, sfoptng anteroventrally. Ossified

portlon of sphenethmoid not confluent medlally and extending sIlghtIy

anterlorly to anterior extremlties of frontoparietals and posterlorly

about Ilg of. length of orblt ln ventral vlew. Posteromedial processes

present dorsalty proJectlng lnto anterlor portion of frontoparletal

fontanelle (Fi9. 68). Prootlc and exocclpltal not fused, Iarge areas of

prootic calcified posterolateralLy. Exoccipitals not fused dorso- or

ventromedlally. Crista parotica short and stocky, slightly overlapped

by otlc ramus of sguamosal but not ln bony contact with lt. Carotld

canal a shallor¿ channel ln posterolateral frontoparletal bones.

Frontoparietal fontanelle exposed only as two small triangular portlons

(Fig. 68). Nasals ¡noderately osslfied, trlangular, poorly separated

medlatLy, gently sculpted medially and posterlorly. lilaxillary process

oE nasal moderately developed, mucronate, not artlculatlng wlth

well-developed preorbltal process of pars faclalls of maxlllary.

Palattnes moderately broad, reduced very sllghtly laterally;

medially ln long contact wlth sphenethmoid at angle of about 45o

(Flg. 68). parasphenold robust wlth termlnally blftd cultrlform Process

reduced anterolaterall.y. Alae short, moderately broad, at rlght angles

to cultrlform process.
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Anterlor ramus of pterygold ln long contact wlth well-developed

pterygold Process of palatal shelf of maxlltary; medlal ramus short '

sllghtly rounded termlnally, not in bony contact with prootLc; Posterlor

rËrmus moderaEely broad and stocky. Cartllaglnous quadrate Present

between base of squamosal and guadratojugal. guadratoJugal robust' ln

firm conÈact wLth maxillary. Squamosal stocky wlth knobbed zygomatlc

ramus and long unexpanded otlc ramus-

Haxillaries and premaxlllaries dentate. Palatal shelf deep.

PaIataI processes oE premaxlLlaries long, almost confluent medially'

Alary processes of premaxlllaries moderately broad, perpendlcular to

dentlgerous Processes. Pterygoid process of palatal shelf of maxillary

well developed.

Vomers present as tiny remnants, one on medial edge of choana and

second on anteromedial extremity of sphenethmoid, but on left hand slde

only.

Bony columella Present.

Hyoid plate sllghtly broader than long. Anteromedial processes

not elongate, ln form of medlal dllations of anterlor hyale (Flg' 69)'

posterolateral processes of hyoid plate moderately broad. Posterlor

cornua ossifled.

Pectoral glrdIe arciferal and robust. ornosternum and

xlphlsternum present. sternum cartLlaglnous. clavicles slender,

curved, coracolds robust. Scapula blcapltate, suprascapula about l/2

osslfied. ltell-deveLoped anteroProxlmal crest on humerus. Phalangeal

formula of hand 2.2,3,3.

carpus oE slx elements. lloderate torslon occurs. Both o. ulnare

and larger O. radlale present. Both artlculate wlth O. radloulna

proxlmally, wlth each other on medial border and dlstally wlth large
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transversely elongated O. centrale Postaxlale (Flg. 70). O. radl-ale

articulates lateralty with o. centrale preaxlale-

o. centrale postaxlale artLculates dlstaLly wlth bases of

O. metacarpi V, IV and III. From lateroproxlmal corner, small flange

extends proximally onto lateral surface of O. ulnare. Palmar sesamotd

ventromedially (rlg. 70).

o. centrale preaxlaLe artLculates laterally wlth o. radlale,

dlstally with O. centrale postaxiale and with carPal elements oE

O. distale carpale 2 and 3, laterally wlth basal prepolllcal element.

Etght non-lmbricate, presacral vertebrae. Incomplete medlodorsal

ossiElcation on vertebrae I-V. Vertebral colu¡nn abnormal ln sacral

region wlth fuslon of one sacrat blade with vertebrae VIII. Relatlve

wldths of transverse processes cannot be ascertal-ned-

urostyle bf-condylar, well developed crest extendlng about

ì'/3 length.

No illat crest; dorsal prominence small, gently monticullne,

dorsal protuberance posterolateral. Pubis calclfied (Fig. 69).

Phalangeal Eormula of Eoot 2,2,3,4,3. Three dlstal tarsal

elements present. Lateral element largest, Iylng at base of

O. metatarsus III, extending laterally to articulate wlth medloproxlmal

slde of base oÊ O. metatarsus fV and medially to base of O. metatarsus

II. lledial element at base of O- metatarsus I, artlculates wl-th

O. centrale prehallucis. Dtstal prehalllcal element small and narror.¡

(Fle. 7o).

VariatLon

Ttpo other paratypes were cleared and stalned, one for bone and

one for bone and cartllage (sAtt R29648, R29650). Both have a
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frontogarletat fontanelle exPosure greater than that shown ln Flg' 68

and slmilar to that of the slbtlng specles U. tvlerl. Osslflcatlon of

the nasals ls sllghtly less than that of the descrlbed speclmen' The

carotld canal groove ls present, but not deep. the eplottc emlnences

are f.ncomplete but ossiflcatlon is greater than that shor¿n ln

U. tvlerl. Vomerlne Eragments are Present medlal to the palatlnes and

at the edges of the choanae, but these are varlable in development'

There is no varlatl0n detectable in other skulI elements.

Advertisement call

Davies and Littlejohn (1986) descrlbed the advertlsement caII of

this specles. The pulse number ranges 32-36 pulses wl-th a pulse

repetltlon rate of about ?8 pulses 
"."-l 

and a domlnant frequency of

about 2L29 KÍlz.

DLstrlbution

Uperoleia martinl is known from coastal regions of Vlctoria and

N.S.H. . Its distrl-butlon Ls shown ln Flg. ?l '

Compar r¿ith other specles

p. martini is a large species wlthin the slze range of U- tvlerl,

U. crassa, U. marmorata, U- orientalis, U. russelli, 9' !g!Pg'

9. borealLs and [. aspera. The species ls toothed, a feature shared

only wlth U. tvlerl and U. qarmorata. From p- marmorata, U' maitLnl ls

df.stlngulshed by the hypertrophled parotld glands and a chocolate

ventral surface. Fron U. tvLerl, U. martlnl ls dlstlngulshed by the

presence of rugose dorsum wlth yetlow mottllngs and by call (the call of

p. martlnl ls a longer call of about 32-36 pulses whllst that of

!. tvlerl ls about 24 Pulses).
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3.5.20 UperoLeLa tvterl Davles and LlttleJohn, 1986

Hyperollus (uperoleia) marmorata: tl.K. Parker I88I, P. l0'

UperoLel-a ruqosa: H.tl. Parker 1940, p.68 (part. ).

Uperolela marmorata: Kefersteln 186?, p.349, 1868, p-22O (part-);

H.tJ.. Parker 1940, p,ç9 (patt. ) ; Moore 196I , p.219 (part. ) ; LlttleJohn,

Hartin and Rawlinson 1963, p.225; Llttlejohn 196?, p.I53; Lltttejohn

1969, p.ll0; lttartin and Lltttejohn 1969. p.I?t; Llttlejohn 197I, p.9;

tlatson and Martin 19?3, p-42; cogger 1975, p-83 (Part-); Brook 1975'

p.I19; Barker and Grigg L977, p.186 (part.).

Uperoleia sp: Davies 1984, p.?90 (part.).

Uperoleia tyleri: Davles and LlttlejohnrL9S6, Trans. R. Soc. S- Aust-

lI0, p. L32.

Holotvpe

NllV D23633, an adult male collected at Jervls Bay' A-c-T-

(35003" 150044') by t{.J. Lltttejohn, A.A. lilartin and P.A. Rawlinson on

17. i. 1963.

DeflnLtlon

A large specles (dd 22-33 run, 99 26-34 rnru S-V) characterized

by the presence oE rnaxlllary teeth; hypertrophled parotoid glands; heavy

ventral plgmentatlon; Poorly exposed frontoparletal fontanelle; no

webblng between the toes; presence of vomerlne remnants in two

fragments; carpus of slx elements; anteromedlal Processes of anterlor

hyale of hyold ln form of medlal dtlatlons; llial crest absent.

Advertlsement call a slngle short pulsed note of 18-26 pulses wlth a

pulse repetltlon rate of about I00 pulse= =".-1.
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Descr tlon oE holotvpe

llaxlllary teeth present, vomerlne teeth absent. Snout short,

sllghtly rounded when vlewed from above, rounded ln profile (F19. 72).

Internarial span less than eye to narls dlstance (e-¡{/fN f.65). Canthus

rostralis lnconspicuous and straight' TymPanum not vislble externarly

(rtg. 72). Fingers short, sllghtly Erlnged, unwebbed. In order of

tength 3>2=4>L. Prominent subartlcular and palmar tubercles (Flg. 72).

Hind limbs long (tLls-v 0.38). Toes long, poorly frlnged and unwebbed.

In order of length 4>3>5>2>l (Flg. ?2). Metatarsal tubercles large and

promlnent; lnner elongate, stlghtIy truncated dorsally extending onto

axls of toe l; outer small, rounded, moderately acutely angled to

horizontal axis of foot. subarticular tubercles conlcal.

Dorsal surÉace faintly rugose. Parotold glands hyPertroPhled

(Flg. 72). Ingulnal and coccygeal glands poorly developed.

Submandlbular gland lndeterminate. HeIl developed supracloacal flap.

Ventral surface smooth.

Male wtth unllobular submandlbular vocal sac.

Dorsum dark slate in preservatlve. tJtrlte patch ventromedially on

backs of thlghs and ln groin. Parotold glands sllghtly lighter than

dorsum. Small white patch on dorsal surface of humerus ln axllla.

Ventral surface chocolate stlppled wlth white. Throat dark grey.

Colour ln life

Dorsum dark brown-black wlth orange-yellow spottlng over glands.

Ventral surface blue-black with whlte spots. Ingulnal and femoral

patches yellow.
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Dlmenslons (ln mm)

snout-vent length 29.8; tlbla length LI.4; eye dlameter 3.4;

eye-narls dlstance 2.8; l-nternarlal span 1.7.

Etvmologv

Thi"s specles |s named for Hlchaet J. Tyler in recognltlon of his

contrlbution to studies of the genus Uperoleia-

Varlation

There are 6I ParatyPes, 46 dd and 15 99'

N.S.W.: Nt¡tV D23632 collected with the holotype; D2362O-2 Jervls Bay,

M.J. Llttlejohn, A.A. Hartin, P.A. Rawlinson,26.t.L964; D23644,

Jervls Bay, lI.J. Littlejohn, A.A. Hartin, G.F. Uatson, 2I.x.1969; D23631

Bateman's Bay, !t.J. Littlejohn, A.A. llartín, P.A. Rawllrlsorl, 2'xl-' 1964;

D23640 3.2 km N Bateman's Bay, P.A. Rawlinson, 13.1.1966i D23628,

28.8 km S Bombala, H.J. LlttleJohn, A.A. Hartin, P.A. Rawllnson,

24.viii.1963; D23641 23.2 km S Bombala, M.J. LittleJohn, A.A- Hartin,

6.xii.1965; D23638-9 Boyd Town, J-4. Owen, AM R4754-9' R476L-2'

Tam¿orth, A.H.S. Lucas,4.iv.l9IO; R15683-5, Burrawang, A. Holmes; R42II

Haroubra, D.B. Fry, Ross, 5.x.1908; R5286, R78655, Maroubra Bay,

D.B. Fry, Ross, 20.1i1.I9rI; R6930, Kenslngton, !J.tJ. Thorpe; Al'¡tfc Alt74

Beecroft Peninsula, 8.il.19?8; SAM R29.653-8, NI/!V D59495, Narrabarba'

H.J. LlttteJohn, G.F. Hatson, 24-1x-1985-

Vlc.: NtlV D42?4I-5 l¡lalacoota Inlet, P.A. Rawllnson, 12.L.1972¿

D23623-7, 23629-30,3.2 km N Cann River, M.J. LlttleJohn, A'A' MartLn'

P.A. Rawllnson, 24.vill.1963; D33598-601, Mouth of Cann Rtver, Tamboon'

A.J. ReId, 23.v.I9?3; D23643, 22-4 km tt Cann River, P'A' Raw]lnson'

20.v111.1968; D48595-? 30 km U Genoa, A.J. coventry, K'c' Norrls'
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1.x11.19?6; D4?3I9-20, L2 km E CurraJong, A.ll. Gllmore, 28.1x.1975;

D5I238-9 2 km HI\Itl Gotden Beach, K.e- Norrls. 26.1x-1978; D5t2l6-7 2 km

N.E. Cralgs Swamp, Holey Plalns State Park, C. Belcher, 20.x1.1978;

sA¡,I R29659, Cape Conran, ![.J. LittleJohn, G-F. lJatson, 26'ix'1985;

SAI{ R29652, 7 km ENE l¡larlo, H.c' Gerhardt, 27-xi--198I.

size range of the males ls 22.0-32.4 rnm and of the females

28.0-34.I rnn. Hind timbs are long (ruls-v 0.39t.03 [0.35-0.44]) and

paratypes have variable snout proportlons (g-trl/ru t.I8r.19

[0.8?-I.65]). AIt paratypes have hypertrophled parotold glands.

Variatlon occurs !n the Presence and extent of a white patch on the

dorsal surface of the arm. Some speclmens are dark slate rather than

chocolate ventrally and others are not as evenly pigmented as in the

hoLotype, but all are heavily plgmented. The dorsa of some specimens

are rugose with sma1I tubercles. Llghtish colouratl-on occurs on the

parotolds and a very falnt mldvertebral strlPe occurs Ln some

specimens. sone specimens exhiblt fringes on the toes.

Osteoloqv (based on NMV o23639):

Skull moderately well osslfied sloplng sharply anteroventrally

(Flg. ?3). ossified portlon of sphenethmoid not confluent medially and

extending sllghtly anteriorly to anterlor extremlties of frontoparletals

and posteriorly about l/g of length of orbit ln ventral view. Prootlc

and exocclpltal not fused. large areas of prootlc calcified

posterolaterally. Exocclpltals not fused dorso- or ventronedially'

Crtsta parotlca short and stocky, Dot ln bony contact wlth otic ramus of

squamosal. Carotld canal a deep exposed channel 1n posterolateral

frontoparletal bones. Frontoparletal fontanelle narror¿Iy and

lrregularly exposed medlally, exposure greatest about 2/3 posterlorly
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along length of frontoparletals. Frontoparletal elements broad, angled

sllghtly posterolaterally aLong orbltal edges. Neither antertor nor

posterlor extremitles of frontoparletal fontanelle can be deflned

because of lack of medlal osslficatlon of sphenethmold and exocclpltal

respectively.

Nasals moderately ossifled and trlangular, moderately seParated

medialIy. Haxillary Process of nasal moderately developed and

mucronate, not articulating with well-developed preorbltal process of

shallor¿ pars facialls of maxillary.

palatines moderately broad reduced laterally to level of

preorbltal processes of maxlllaries, medl-ally ln long contact with

sphenethmoid at angle of about 45o (Fig. ?3). Parasphenoid robust with

moderately slender, long, truncate cultrlform process extending

anterlorly to level of artlculation of anterlor arm of Pterygold wlth

palatat shelf of maxlllary. Alae short, moderately broad and at right

angles to cultrlform process.

Anterlor ramus of pterygoid in long contact wlth well-developed

pterygoid process of palatal shelf of maxlllaries; medial r¿rnus short

and acuminate, not in contact with prootlc; Posterior ramus moderately

broad and stocky. Cartilaglnous quadrate present between base of

squamosal and quadratoJugal. QuadratoJugal robust and ln firm contact

with maxlllary. Squamosal stocky wlth tlny blunt zygomatlc ramus and

moderately long unexpanded otlc ramus.

t¡taxillarles and premaxlllaries dentate. Palatal shelf deep.

palatal processes of premaxlllaries long, almost confluent medlally.

Alary processes of premaxillarles long, narrow, perpendlcular to

dentlgerous processes. Pterygold process of palatal shelf of maxlllary

well developed.
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Vomers present but reduced to tr+o small remnants of bone' one on

medlal edge of choana and second on anteromedlal extremlty of

sphenethmold medlal to palatlnes. Dentlgerous Processes absent.

Bony columella Present.

Pectoral glrdle arclferal and robust. omosternum and

xiphlsternum Present. Sternum cartilaginous' Clavicles slender,

curved, moderately separated medially. Coracoids robust, moderately

separated rnedially. scapula bicapitate, sllghtly longer than

clavicles. Suprascapula about 2/3 osslfled. Moderately-developed

anteroproxlmal humeral crest. Phalangeal formula of hand 2,2,3,3. Bony

prepollex and palmar sesamold present.

six carpal elements Present. conslderable torslon apparent.

prominent ftange extendlng proximally from lateroproximal corner of

O. centrale post axiale. Carpal elements of O. dlstale carpale 2 and 3

not fused (rtg. 74).

Elght non-lmbrlcate presacral vertebrae. sacral diapophyses

poorty expanded. IIia extend anteriorly to sacral expansion. Relatlve

wldths of transverse Processes: III>SaCrL¡IÞIV>II)\I>=VI=VII=VIII.

Incomplete medlodorsal osslfication on vertebrae I-V. Short

transverse processes present on urostyle, These are probably anomalous

structures slnce they often occur ln single speclmens of Uperolela.

Urostyle blcondylar, well developed crest extending dorsomedlally about

I /2 length of urostyLe.

No llial crest. Dorsal prominence montlcullne; dorsal

protuberance posterolaterally placed on promlnence (Fig. 75). Publs

cartllaglnous.

Phalangeal Eornula of foot 2,2,3,4,3- Bony prehallux'
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Three dtstat tarsal elements present. Lateral element (T3)

largest (rlg. Z0).

Hyold ptate about as broad as long. Alary Processes large, Dot

pedunculate. Anteroproximal portions of anterior cornua dllated'

anterlor processes of hyale thlckened, Dot slender. Posterolateral

processes moderately tong. Postermedial processes ossifled (F1g- 75).

Varlation

A further nlne paratypes were cLeared and stained Nl{\/ D23622-3,

D42743, D42745, D4859?, D336ol, AM R4?55, SAH R29658, R29652- The

osteological Eeatures oE thls species are remarkably constant. Some

dlfferences ln osslflcatl-on and calcLEicatlon ln the crista parotica

reglon are evldent, but the descrlbed condltlon ls that of mlnlmal

osslflcatlon.

The vomerine vestlges are absent from one slde in one paratyPe

and absent frorn the edges of the choanae Ln a second. Other specimens

have the zygomatic ramus of the squamosal developed more extensively and

knobbed,

Advertlsement call

Davies and Littlejohn (1986) described the advertlsement calLs of

thl-s specles over its range. the caII ls a pulsed note of 18-26 pulses

wlth a pulse repetltlon rate oE 82.I-112.1 pulses =..-I and a dominant

frequency of about 2153 KHz.

Llfe hlstorv

tlatson and l'tartin (t9?3) descrlbed larval morphology and ltfe

hlstory of thls speci.es as (U. marmorata).
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Dlstrlbution

uperoleLa tvlerl ls a coastal specles Just penetratlng south

eastern Victorla and extending as far north as Tamworth tn N'S'lt'

(Fle. 77).

ComÞar r¡¡ith other species

Uperolela tvleri ls a large species (dd 22-33 mm, 99 26-34 mn)

wl-th maxlllary teeth and wlth a poorly to moderately exposed

frontoparletal fontanelle. These features are not shared by congeners'

From the toothed species, U- martinl, U- marmorata, 9' Eev¿g.elg'

U. fusca, U. mJoberql and U. mlcromeles (vestlglal teeth), the species

can be separated by a number of features.

From q. martlni, 9. tvleri ls separated by a relatlvely smooth

dorsum, the reduced mottllng on the dorsum and by call.

From U. marmorata, u. tvleri ls dlstlnguished by lts moderately

exposed frontopartetal fontanelle, hypertrophied parotold glands, and

densely plgmented ventral surface. From p. laevlqata, u. tvleri ls

separated by exposure oE the frontoparletal fontanelLe and heavy ventral

plgmentation. p. mJoberqi ls a small specles (males 19-25 nm' females

2l-2g nun) wlth a characteristl.c lyrate Pattern on the dorsum and a

promlnent heel papllla tacklng ln congeners. U.. fusca shares heavy

ventral plgmentatlon but has a very Poorly exposed frontoparletal

fontanelle and poorly developed parotold glands. q. micromeles has a

very narrov¡ head (e-N/fN 0.83-0.90, 0.8?-I.65 ln U. tvlerl) and is not

fulty toothed.
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other material examtned

An aberrant population from Treachery Head, seal Rocks' N-s.ll-

(AH R2?656-7, R27662-5) was examLned. AII are small, but adult

(evldenced by callltg), males wlth a size range 18-22 mm. The ventral

plgmentatlon ls not as extensive as that of the type serles, but ls

dappled and approaches the plgmentation of materlal from Tamvorth. The

parotold glands are not hypertrophled as Ln the type sertes.
çFr6.rr)

Osteologically, ånd'|n external features such as ff-nger and toe webblng
t-

and subarticular, palmar and metatarsal tubercles the serles, conforms

to U. tvleri

Other materlal asslgned to thls species but excluded from the

type serles, is as foltor¿s (much of thts material ls badty faded):

N.S.IJ. : Nli[V D698?, Sydney; AH R44I3 Haroubra, A'Fl R5285 Haroubra Bay;

AM R?8649-53, l¡laroubra; A¡{ R5435, Randwlck; Al{ RI8696, Plcton Lakes;

AH RIÌ556O, I km N the oaks on tlallacia Rd.

3.5.21 Uperoleia capltulata Davies, HcDonald and corben' 1986

Uperolela capltulata Davies, HcDonald and Corben, 1986, Proc. R' Soc

Vlct. 98, p. 163.

Holotvpe

}Vt J26428, an adult male collected at Bollon, Queensland (28oO2"

147"29') on 22.vLLl.l975 by G- Czechura-

Def l-nltlon

A moderate slzed specles (dd L9-2? ruu, 99 27-28 run S-V) wlth

a tlny head; relatlvely smooth dorsum; hypertrophled dermaL glands;
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maxlllary teeth absent; frontoparletal fontanelle poorly exposed; no

webblng between the toes; outer meÈatarsal tubercle rounded and angled

moderately acutely to the axls of the foot; carpus of five elements;

anteromedial processes of anterlor hyale oE hyold slender; lllal crest

absent. Advertisement call not known.

Description of holotype

Maxillary teeth absent. Vomerlne teeth absent. snout short,

truncated when vl-ewed from above and rounded In proflle (rtg. 79). Eye

to narls dlstance greater than lnternarlal span (e-N/fl¡ t.40). Canthus

rostralis inconsptcuous and straight. Tlrmpanum not visible externally

(Flg. 16). Head small ln relation to body (r'1g. 79). Flngers long,

slender, Eringed and unwebbed wtth prominent subarticular tubercles

(Flg. 79). rn order of length, 3>4>2>L. Palmar tubercles promlnent,

that at base of thuûb less consplcuous. Hlnd llnbs short, (tuls-v 0.36).

Toes long, moderately fringed, unwebbed wlth conical subarticular

tubercles (Fig. ?9). rnner and outer metatarsaL tubercles promlnent,

ralsed; lnner gently rounded, aligned along axls of, and encroaching

upon diglt l; outer rounded, angled moderately acutely to axis of foot.

Toes ln order of Length 4>3>5>2>1.

Dorsal surface smooth with hypertrophled parotoid, lnguinal and

coccygeal glands. Submandlbular gland dlscrete, dlsplaced to anterior

face of hypertrophled parotold gland. FLneIy flmbrlated supracloacal

flap. Ventral surface smooth.

Hale wlth unllobular submandlbular vocal sac. In preservative,

dorsal surface grey wlth darker chocolate marklngs. Parotold, lngulnal

and coccygeal glands wlth cream marklngs. ventral surface cream wlth

faLnt dusting of patches of chocolate plgment granules. PaIe patches ln

groln and post femoral regtons.
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Colour ln llfe (based on SAIi! R29597)

cround colour grey with v¡eII deflned dark grey patches upon the

head, scapulae, mld dorsum, and coccygeal region, and narrow transverse

bars across the llmbs. Falnt spectrum orange (Smlthe 1975) sPots upon

the.parotold, f.nguinal and coccygeal glands and on tlps of some small

dorsal tubercles. Ventrally whltish wlth faint brown stlpples Just

behind pectoral region, ôDd on Elanks, Throat grey with fine white

stlpples Ln male. Pectoral region and ventral thighs unpl-gmented.

Ingulnal and femoral patches Elame scarl.et (smlthe I9?5).

DimensLons (ln mn)

snout-vent length 23.8; tibia length 8.5; eye dl-ameter 2.2;

eye-naris dlstance 2.1; Lnternarlal span 1.5.

Etvmoloqv

From the Latin capltulus mean ing having or ending in a small

head, alludlng to the characterlstic feature of this species.

Variatlon

There are 27 paratyPes, 20 66, 3 99 and 4 subadults'

Qld: QYt J26427 taken wlth the holotype; J39I96 Byanda Station,

20 km tlNtl Proston, T. Pulsford, ll-i.I98l; 9M J26416, 1 km N

Thargornindah, G. Ingram et al., 24.vi11.19?5; SAH R29586-?, CAS 16014I,

9M J45960, 64 km Stl BuIIoo Do!{ns Hstd, D.G. McGr€êvt, S. Tlckler'

2.x.19?6; SAll R29588, QM J45956. Noccundra Hotel, K.R. HcDonald' D.G'

Hccreevy, 30.xi.I9?5; SAM R29590, 9M J4595?-8, Boorara Statlon, 32 kn N

Hungerford, S. !lay, tate 19?6; SA¡'1 R29589, Boorara Station'

D.G. ltcGreevy 12.1.I9??; SA¡{ R2959I, KU205026, Klng Tank, Ambathala
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Nature Reference slte (26", l45o), K'R' McDonald' D'G' McGreevy

3.v.19?9; SA!,1 R29592-5, QM J45959, DPI Swamp, Charlevllle, P.D. McRae'

L0 , 11. 1986 .

N.S.lJ.: AM R24474, F.24479, R2448I, R24488, R24492 Nyngan,

H.c. Cogger, Il.i.1964; A¡'1 R28636-? between Nyngan and Nevertire,

ll. HcCreaddie, 6.xi. L969.

AII paratypes are small-headed, robust speclmens wlth bold dorsal

patterning of chocolate on a grey and brov¡n background, and cream dermal

glands. Hales range from I9-2? mn, females 27-28 turo . Hlnd llnbs are

relatlvery long (tuls-v 0.3?t.02 Íó6 0.34-0.40, 99 0-3r-0-361).

Eye to narls dLstance ls greater than lnternarlal span

( e-u/r¡¡ I . 36r .25 Ll . r-2.08 I ) .

Ventral patterning ls better developed ln some paratypes, but ls

never more than patches of brovrn plgment on the anterior haLf of the

body. The dorsum ts faintly or moderately rugose l-n some speclmens and

hypertrophy of the dermal glands ls not always as acute as in the

holotype. The snout ls sometimes more rounded. Toes rarely show

greater frlnglng Èhan descrlbed. The lngulnal and post-femoral, Iight

coloured patches are often more obvlous than ln the holotype. A pale

stripe occaslonally occurs ln the mldLlne of the head.

Osteoloqv (based on sAlt R29586)

SkulL moderately ossified, sloplng anteroventrally. Ossiflcation

of sphenethmold lncomplete medialty; anterlor extremltles not extendlng

anterlorly to frontoparletals dorsally; extendlng about I/g

posteriorly on length of orblt ln ventral vlew. Prootlc not fused wlth

exocclpttal. Exocclpltal not confluent dorso- or ventromedlally.

Crlsta parotlca short, stocky, not artLculatlng wlth otlc ramus of
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squ¿rmosal. Very shallold groove of carotld canal on frontoparletals

medial to eplotlc emlnences. Frontoparletal fontanelle PoorIy exposed'

overlain by medlally crenate frontoparletals (ftg. 80) extending entlre

length of orblt. Anterlor margln of fontanelle Eormed by sphenethmold

at level about I/4 posterlorly on length of orblt ' Postertor margin

undeEined because oE absence oE medial prootlc osslElcatlon.

Nasals large, approxlmately triangular, proJectlng ventrally at

Iateral extremitles, and wlth slightly concave anteromedial edge

(F1g. 80). Poorly separated medially except for postetLor I/4 where

slight lncrease ln separatlon present; not ln bony or tenuous contact

wlth sphenethmoid or wLth änterolateral extremitles of frontoparietals'

Haxlllary process of nasal not developed - Iateral extremity truncate'

wldely separated from shallow pars faclalls of maxlllary whlch lacks a

preorbltal process.

Palatlnes moderately robust ' not extendlng laterally beyond

lateral extremltles of nasals; very slightly expanded medf'ally'

overlylng anterlor extremitles of sphenethmoid along posterior half of

proxlmal thlrd of element (Flg. 80). Parasphenold robust; cultriform

process moderately broad. truncate, reaching anterlor edge of

sphenethmoid. Alary processes short, moderately broad, rrot overlaln by

medlal rami of pterygold. tledial ranL oE Pterygold short, robust, not

in bony contact wlth prootlc reglon; Posterior raml short, broad;

antertor raml Ln long contact wLth well-developed Pterygold process of

palatal shetf of maxlLlarY-

cartllagtnous quadrate Present between base of squamosal and

quadratoJugal. QuadratoJugal robust and ln flrm contact wlth

maxlllary. squamosal shaft robust, zygomatlc ramus extremely short;

otic rafitus moderately long and slender' unexpanded. üaxlllary and
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premaxlllary edentate. Palatal shelf moderately deep wlth

well-developed palatlne processes, poorly separated medtalIy, and with

well-developed pterygold processes.

Alary processes of premaxlllarles slender, lncllned medlally and

sLightly anteriorly. Vomers absent. Bony columella Present. Pectoral

glrdle arciferal and robust. Omosternum absent, xiphlsternum present -

Sternum cartllaginous. Clavicles very slender, curved, closely applied

medlally. Coracoids moderately robust, wf-dely separated medlally'

Scapula bicapitate, stightly shorter than clavicles. Suprascapula about

r/2 osslfled.

Elght non-lmbrlcate presacral vertebrae. sacral dlapophyses

poorly expanded. Relatlve wldths of transverse Processes

III>II=sacrum=fV>V>VI=VII=VIII. Blcondylar sacrococcygeal artlculatlon

of urostyle. ttell-developed crest extendlng 2/3 l.rrgrh of urostyle.

No lllal crest; dorsal prominence small, monticuline; dorsolateral

dorsal protuberance (rig. 8I). Publs calclfied-

Humerus wlth strongly developed anteroProxlmal crest. Phalangeal

formula of hand 2,2,3,3. Carpus wlth five elements. Hoderate torsion;

O. radlale and O. uLnare present; O. radlale larger. Both elements

articulate wlth O. radloulna proximally, wlth each other proxlmomedlally

and wlth large transversely elongate O. centrale postaxlale dlstalLy.

O. radlale artlculates laterally wlth O. centrale preaxlale (ftg. 82).

o. centrale postaxlale artlculates dlstally with bases oÊ

O. metacarpl lft, fV and V. Small flange extends proxlmally from

lateroproxl-mal corner. Palmar sesamotd ventromedlally (F19. 82).

o. centrale preaxlale artlculates lateralLy wlth o. radlale,

distally wtth O. centrale postaxlale and wlth fused carpal elements of

O. dlstate carpale 2 and 3, and laterally wlth basal prepollical

elements.
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Dl-stal tlps of termlnal phalanges knobbed.

Phalangeal formula of foot 2,2,3,4,3. O. tlblale and o. fibulare

elongate and fused at elther end. O. tlblale extends to dlstal end of

O. fibu1are. Three distat tarsal elements Present. Lateral element

largest, IyLng at base of O. metatarsus III extendlng laterally to

articulate with medloproxlmal slde of base of O- metatarsus IV and

medlally to base of O. metatarsus II. Second element lles at base and

sllghtly laterally to O. metatarsus II. Hedial element lles at base of

O. metatarsus I, artl-culatlng also wlth O. centrale prehallucis- Dlstal

prehallical element elllptic, extendlng approximately l/3 length of

o. metatarsus I (F19. 82).

Hyold plate sllghtly longer than broad. Anteromedial processes

of anterlor hyale short and slender (Flg. 8I). Alary Processes of hyoid

plate not pedunculate. Posterolateral processes moderately broad'

moderately long. Posterior cornua osslfl-ed.

Varlatlon

A further flve paratypes have been cleared and stained;

QM J45958, J45960, SAH R29587, 9U J264I6' AM R28637.

The nasals are ln tenuous contact wlth the sphenethmoid ln

À¡{ R2g637 and QH J45958. The exposure of the fronÈoparletal fontanelle

varles sllghtly ln the paratYPes. ExPosure ls never less than shown and

ls sometLmes greater. In 9M J264I6 exposure ls lncreased by contraction

of the Erontoparietals about '/3 .tor,g thelr length posterlorly.

The pars faclalls of the maxlllary ls sllghtly deeper than ln

sAt{ R2g5g6 ln all the other skeletons. The palatlnes are not expanded

medlally other than ln 9M J26416. Vomerlne fragments are Present nedlal

to the palatf.nes ln SAll R2958?.
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Advertlsement calls

The advertlsement call. of thls specles ls not yet know¡t.

ComDar wf-th other specles

uperoleia capitulata is an untoothed specles with a poorly

exposed frontoparletal fontanelle, Eeatures shared by some 9. llthomoda

and by q. nimula.

From U. Ilthomoda and U. mimula, U. capltuLata is dtstingulshed

by lts hypertrophled parotoid glands and relatlvely smooth dorsum.

From the syrnpatrlc untoothed specles U. rusosa, U. capltulata is

distlnguished by f-ts hypertrophled dermal glands and greater exPosure of

the frontoparletal fontanelle.

Dtstributlon

uperolela capltulata is confined to southwestern Qld and

northwestern N.S.tl., particularly ln the Bulloo dralnage system

(Flg. 83). p. capttulata is sy'mpatrlc wlth U. ruqosa at some localitLes.

3.5.22 UperoleLa fusca DavLes, HcDonald and Corben, 1986

Uperoleia marmorata: lloore 196I, p, 2I9 (part-); McDonald 1974' p. 2;

Czechura l9?8, P. 150; HcEvoy, llcDonald and Searle 1979' p. I?6'

Uoerolela Iaevlqata: Ingram and Corben 1975, p. 49.

Uperolela sp.: Hebber and Cogger 19?6, p. ?6; Thompson I98I' P. 94.

Uoeroleia fusca: Davies, HcDonald and Corbenrt986, Proc- R. Soc. Vlct'

98, p. 167.
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Holotvpe

SAH R29596, an adutt male collected adJacent to southern boundary

of Eungella N.P. , L.2 km along Crediton road Erom Broken Rlver Crosslng

gld ( I48o3O'10", 2Ìol0'15" ) , by H.J. Ilzter and K.R. McDonald on

26 .1.1984.

Deflnltion

A moderate sized species (66 20-28 mm s-v, 99 23-29 mm s-v)

with a smooth dorsum; maxlllary teeth present; toes unwebbed;

frontoparletal fontanelle unexposed; ventral surface entlrely plgmented;

carpus oE slx elements; anteromedlaL Processes of anterlor hyale of

hyold absent; lllat crest absent; advertlsement caII a rasplng note of

about 20 pulses with a pulse repetltl-on rate of about 68 pulses =""-1.

Descriptlon of holotvpe

l,laxitlary teeth Present. Vomerine teeth absent- Snout

moderately short, rounded when vlewed from above (Flg. 84)' gently

sloplng posteriorly ln profile (ftg. 84). Eye to narls dlstance very

sllghtly greater than lnternartal span (e-w/IN l.l.). Nares

dorsolaterally positf.oned. Canthus rostralls lnconspicuous and

stralght- Loreal reglon straight- $rmpanum not vlsible externally'

Flngers moderately long, slender, unfringed, unwebbed wlth moderately

promlnent subartlcular tubercles but obscure palmar tubercles. In order

of length 3>4>2>I (F19. 84). Hind llrubs moderately long (TLls-V 0.40).

Toes long, very poorly frlnged and unwebbed (Flg. 84). In order of

Length 4>3>5>2>1. t{etatarsal tubercles small, lnner rounded and

flattened on axis of toe l, outer small and conlcal, moderately acutely

angled to the axls of the foot. Subartlcular tubercles small, not very

promlnent.
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Iþrsal surface falntly rugose (F19. 3). Parotold glands

moderately developed, f,nguinal and coccygeal glands not obvlous.

Submandlbular gland df-srupted. Cloacal flap wlth short fimbriations.

FIap Ín anterlor corner of eye. Ventral surface smooth-

HaIe with unilobular submandlbular vocal sac. Dorsum grey ln

preservative wtth btack and cream mottllng. Entire ventral surface,

lncludlng femoral regions plgrnented with chocolate coloured patches of

granules. palmar surface of hand moderately plgimented, plantar surface

of foot heavily pigrnented. Throat darkly plgmented wlth paler diamond

shaped patch aÈ mandibular synphysls. SmaII pale post femoral patch-

Colour !n groln and post femoral Patches reddlsh/orange !n llfe.

Nuptial pad unplgmented (Flg. 85).

Dimenslons (ln mn)

Snout-vent length 23; tibla length 9.3; eye dlameter 2'9;

eye-narls distance 2.0; tnternarlal span I-9-

Etvmoloqv

Frorn the Latln fuscus meaning dusky,, wlth reference to the ventral

plgmentatlon of the specles.

Varlatlon

There are I99 paratyPes L92 66 and 7 99.

N.s.tl.: SAH R12590(12), tayong, l-6 km S, 9.6 km H Ulong,

F. Parker, H. Ehmann, P. Krauss, 26.i.I97I; All RI5505-6 Boolamboyle' R

Itackay; AH RI043?4, R10133I, lI km from Jcn wlth paclflc Hwy on Palm

crove Rd, OurLmbah, H.G. Cogger, 3.x1.1981; A.ll R4631-2 tlorrell Ck,

Nambucca Rlver, ll. Clark, 24.t.19t0; AH R630I-2 Garavembl near
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Macksvllle on Nambucca Rlver (30o44', 152059'), D.B. Fry and H.E. smart,

l9I3; A¡{ R5398?-93, R53995-6 Erlna, N. Dankers, 1974; A.t{ R68438, 24.5 km

N CoIo Helghts, putty Rd (33oI3" 150"40'), p. Rankln and p. creer,

I5.xi.t975; A¡it R70200, 12.8 km along road to ttlsemans Ferry from

Karlong, R. Hellington, 25.1.1978; AH Rtt5583 t{hiteman creek,

S . J. Copland , 6 . 1. 1948 ; NIIIV D25O47-8, D25056-7 Ourlmbah Creek,

M.J. Llttlejohn, A.A. Martin, P.A. Rawlinson, I.xl-.1964; SA¡{ R29597-8

same locallty, H. Mahony, 3.xi.t98t; AM R76508 same locallty,

D. O'Brien; NIIV D25049-55, 10.4 km S Gloucester, M.J. Littlejohn,

A.A. Martin, P.A. Rawlinson, 29.x.1964; N¡,IV D43207-I0, 2.6 km N

Coff's Harbour, G.F. lJatson, D.F. Gartside, Il.x1.L9?2; NMV D25044-6

Nlrmboida, M.J LlttleJohn, 27.x.I964; NI{V D43223, l?.6 km S crafton,

G.F. ttatson, D.F. Gartside, 8.xi.19721. NMV D43247-9, D42679, D426gI,

4.8 km SE Lorder Creek on Kempsey, Armldale Rd, G.F. Llatson,

D.F. Gartslde, 12.xl.1972; QM J40431, J40435, Underctlff, G. Czechura.

QId: SAM R29599-602, QH J45961 collected with the holotype;

SAM R29603-7 same locality, K.R. McDonald, 5.i.1976; KU 205027-8, same

Iocallty K.R. Ì¡tcDonald, 4.li.1975; AMNH 124732, same data, 28.i.I9?5;

9M J3I556-62, J3I582 Eungella, C. Corben; Alit R53809-ll, 16 km S Eungella

(2lo17', I48o36'), J. Barker, G. Grlgg, 30.xii.1973; SAH R29608-It,

QM J45962, CAS I60t42-3, VtcZ 108612-3, Bellthorpe S.F. (26"44',

152"36'), K.R. HcDonald, J.S. HcEvoy, D.c. crossman, 27.LL.19?6;

BMNH 1986.203 same locallty, K.R. HcDonald, P. Nnos, 24.x1.19?6;

SA¡{ R 29612-3 same localfty, K.R. HcDonald, Jan. 1979; gM J45963-65,

Jlmna Rd nr Ylelo turnoff, Sunday Creek S.F., K.R. HcDonald,

J.S. McEvoy, 5.1.I9?7; SAH R29614-6 Crol,¡s Nest N.P., K.R. McDonald,

14.1.1974; sAu R2961? t¡It Glorlous, C.J. Llmpus. K.R. HcDonald,

20.11.19?4; SAl,t R29618, 2 km from Sunday Creek turnoff
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along ,llrnna/Bellethorpe rd (L52"29'. 26"42'), K-R. l'lcDonald,

I3.x11.19?8; sA¡,t R296I9, lloreton Is., nr BIue Lagoon swÉ¡mP,

K.R. McDonald, l6.l-x.1976:. çEt JI090l-2, Mt Nebo, S. Breedon, Feb. 196I;

914 J10900, J12309, Jt,22g4, JI2323, same data, 19.ii.1964; 9Pt J42609'

J42576, J42614, below Bombana N.P., Mt Nebo Rd (27"24', I52o47'),

c. corben, A. smyth, 3l.x.l9?3; Ql[;t L9942, J19947, JL9952, J19965'

Dunwich, North Stradbroke Is., I.R. Straughan; 9M J24O88, BroÚ,m Lake,

North Stradbroke Is., G. Ingram, G. Czechura, 5.iv.19741, QM J2?563 Blue

Lake, North Stradbroke Is., D. Grace, 2-l--L976, 9H J279O5, same

tocatity, A. EIIiot, ll. Hillier, l0.v.19?6; 9M J40020 Tortolse Lagoon,

Blue Lake area (2Io08', 148"29'), L. Kading, 22-x-1981; QH J42569,

J42572, J42583, J426O6-? Brown Lake. North Stradbroke Is., C. Corben

et aI., 8.1-x.19?3; 9l'1 J42593 same data, Is-ix-1973; 9M JI9925, JI9927,

J19930, J19936, J19959, Jl996l, J19966 Slack's Creek, PaclFic Hwy,

I.R. Straughan, 9.x.1961; 9H J40433 Cooloola, G. Czechura, 1.1.1974;

gn J27477, J27475 Lake Cooloomera, Cooloola, c. corben, A. smyth,

2l.xi.L9?3; Qvt J42586-90, J426LO, J426I2, same locallty' G. Ingran'

I4.vii.l9?3; QFr J2?48I same locallty, G- Ingram, G. Czechura,

30.xii.I9?3; 9M J42564, J42566-68, J42574-5, J42578-9, J42581, J42585'

J425gI-2, J42594, J42596, J42599-603, J426lI, same locality, c. corben

et al., 15.ix.l9?3; QM J393I5 Poona Lake, Cooloola N.P., G. Itlontelth'

Jan. I98t; 9M J42565, J4257O'1, J425?3, J42580, J42584, J42595,

J42604-5, J42608, J42613 Lost Uorld (28oI5', 153007'), C. Corben et aI.,

28.vii.t9?3; Qll J42563, J42597-8, J42582, Calam Rd, Runcorn (2?o36',

153"04') C. Corben, G. Ingram, l0.x.I9?3; 9H J40434 t{aleny, G. Czechura'

Feb. l9?4; 9H J40489-90 same data, 13.lv.1974; 9ll J40486-7 same data,

AprtL tg?4; 9M J40484 same data,26.lx.1974; 9M J4t533, Plne Creek

Tlmber Reserve south of 'Turkey' near Mlrl-amvale, T. Pulsford'
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10.1.1983; çM J19938, JI9953, J1995?, Ht Tamborlne, I'R' straughan'

27.Lx.1964;9M JI88I?, JI8825 Ho9911I Rd, S lcn past Kenmore P.o.'

Brtsbane, I.R. Straughan and A.K. Lee, 26.1.196I; 9M J18837, GoId Creek

Rd, 1.6 km past Brookfleld turnoff, Brlsbane, A.K. Lee, 26.1i.1961;

QVt JL8822 Sampsonvale, A.K. Lee, 13.v111.196I1. QVI J29280 Kilcoy,

G. Czechura, Nov. 19?6; 9M J19956 Llarrawee, I.R. Straughan, I.ili'1964;

9M JI9939, Jl994I Brookfleld Shovrground, HoggiII Rd, Brlsbane, A'K' Lee'

9.x.196I; 9H J19943, 16 km N Gayndah, I-R. Straughan, 17'x'1963;

9M J4O3I5 Deepwater Rd, south of tov¡nshlp 'l??0', T' Pulsford'

I.1v.L972;9¡l J30606 Ravensbourne, R. Sadlier, 7-8.1.1978; 9M J18832'

3.2 kn N Tamborlne VlIIage on Tamborlne/IJaterford Rd, I.R. Straughan,

12.lx.1964; Qvt JI272l Eidsvold, T.L. Bancroft, 30.viii.L9t2; 9M JI9958,

16 km N Cooroy, I.R. Straughan, l?.x.1963; AH R47?34, R4?736-7 Eurimbula

E of l,tiriamvale, P. tlebber.

Many of the male paratyPes exhlbit well-defined glandular,

unpigmented nuptlal pads (Flg. 85). Pigmentatlon of the ventral surface

of the hands makes the pads pårtlcularly prominent ln thls species'

pararypes are all long-Iegged Erogs (rus-v 0.381.02 [0.35-0 -42Jr -

Eye to narls dlstance approximates internarlal span ln most ParatyPes

(e-ì¡/rN l.I8t.t? [0.88-I.67]). The gentle posterior slope of the

snout of the holotype Ln lateral view, ls characterlstlc of alL

ParatyPes.

AtI but three of the paratypes lack a dlstinct palmar tubercle at

the base of the thumb. In the exceptLons, the tubercle ls

.ì not promlnent. only four paratypes have toe fr1n91n9

greater than ln the holotYPe-

Dorsal patternlng varles; some speclmens are unlformly dark slate

and others have bold chocolate patternlng on a grey or brown background;
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many speclmens exhtbit an LndLstinct trlangular preocular patch

characterlstLc of the other toothed eastern Australlan congeners. A

pale nldvertebral stripe occurs occasionally and many paratypes exhlbit

heavier ventral plgrruentatlon than the holotype. Ventral pf.gmentation

ranges from falnt suffusions on a cream background to tight speckles on

a chocolate or slate background. Fadlng of plgmentatlon ln preservative

is conunon ln thts genus. Of the speclmens wlth lighter ventral

pigrnentation, the pigment ls spread uniformly across the entlre ventral

surface.

In ltfe there ls a dlchotomy ln lngulnal and post-femoral

colour. tfhere recorded (nm n6¡oz, MjIv D43247-8, sn.t{ R29608-tl) tnigh

colour at the southern part oE the range of the species ls yellotr but in

the northern part oE the range ts reddlsh/orange. Both thigh colours

were recorded tn speciruens calllng at a pool ln the Conondale Ranges

(SA¡,1 R29608-9, yellovr thlghed and SAI{ R296I0-II reddish/orange).

The calls of these two forms were tndistingulshable to the ear

(X.n. ücDonald pers. comn.) and there are no morphologlcal distinctions

between the four specl-mens.

osteoloqv (based on SAM R29603)

Skull well osslfled, sloping sllghtly anteroventrally-

Osslflcatlon of sphenethmold complete medf-ally, dorsally extends to

posterlor extremltles oE nasals, ventrally extends about I/3 length of

orblt posteriorly. Prootlc not fused wlth exocclpltal (ntg. 86).

Eplotlc emlnences prominent. Exocclpltal not osslfl.ed dorsomedlally or

ventromedially. Crlsta parotlca short, stocky, flot artlculatlng wlth

Iong otlc ramus of squamosal. Shaltor¿ groove oE carottd canal present

posterlorty on frontoparletals. Frontoparletal fontanel.le exposed only
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as a medlan slLt between the well-osslfled frontoparletal elements'

Anterlor extremlty about level of anterlor ramus of pterygold'

Posterlor extremltY undeflned.

Nasals moderately osslfled, trJ,angular, closely applied medlally

wlth sllght separation posteriorly (Fig. 86); ln tenuous contact with

sphenethmoid. Haxillary Process of nasal poorly developed, not ln bony

contact with well-developed preorbital process of shallot'¡ pars facialls

of maxlllary. Palatines moderately broad, sllghtly reduced and

truncated laterally from leveL of dorsal extremity of preorbital process

of pars facialls of maxillary (Flg. 86); angled at about 45" to overly

sphenethmoid medlal lY.

Parasphenold robust. cultriform Process moderately broad, not

reaching level of palatines. Alae robust, deep, not angled to

cultriEorm process; not overlapped nor reaching extremlty of medial raml

of pterygold. Hedial ramus of pterygoid slender, acumlnate, not ln bony

contact wlth prootlc reglon. Posterlor ramus moderately long' slender;

anterlor ramus ln moderately long contact wlth moderately-developed

pterygold process of palatal shelf. Small cartllaginous quadrate

present at base of squamosal and quadratoJugal. guadratoJugal robust,

|n flrm contact wlth maxllLary. Squamosal shaft robust, short knobbed

zygomatlc ramus, long unexpanded otlc r¿ìmus'

Haxillary and premaxlllary dentate. Palatal shetf moderately

deep wlth well-developed palatlne Processes, ¡¡ot abuttlng medlalIy, and

poorly to moderately developed pterygold process. Alary processes of

premaxlllarles moderately slender, poorly bifurcated dorsally' slightly

curved posteriorly. Pars faciatls of maxlllary deep then stepped down

to become shallor¿. Preorbital process Promlnent. Remnant fragments of

vomers on edges of choanae and extremltles of palatlnes (ftg' 86) ' Bony

colulnella Present.
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Pectoral girdle arctferal and robust. omosternun absent'

xlphlsternum present. Sternum cartllagLnous. Clavicles slender,

curved, closely applied medially. Coracolds robust, wldely separated

medlally. Scaputa bicapitate, about same length as clavlcles.

suprascapula about 1/2 osslfled.

Etght non-lmbrlcate Presacral vertebrae. sacral dlapophyses

poorly expanded. Left llium abnormally enlarged at dlstal end.

Relative widths of transverse Processes III>II=sacrum=

IV>V=VI=VII=VIII. crest on urostyle for about I/g la= Iength.

Ilium with no dorsal crest. Dorsal promlnence very small

sllghtly rounded with rounded posterolateral dorsal protuberance

(rtg. 87). Publs calcified.

Humerus with strongLy developed anteroproxlmal crest. Phalangeal

formuLa of hand 2,2,3,3. Dlstal tlps of termLnal phalanges knobbed.

Carpus of six elements; moderate torsion. o. ulnare and

O. radLale present. O. radiale larger of two; both articulate with

O. radioulna proximally and with each other medially. DistalIy both

artl-culate with large transversely elongate O. centrale postaxiale.

O. radlale artlculates laterally wlth O. centrale preaxf-ale (Fig. 88).

O. centrale postaxiale artlculates dlstalty with bases of O. metacarpi

III, rV and V. Moderately wetl-developed flange extends sllghtly

laterally from lateroproximal corner. Palmar sesamoLd anteroventrally.

O. centrale preaxlale artlcuLates laterally wlth O- radlale,

dlstally with o. centrale postaxlale and with unfused carpal elements of

O. distate carpale 2 and 3 and laterally wlth basal prepolllcal element.

Phalangeal formula of Eoot, 2,2,3,4,3. o. tlblale and

O. fl-bulare elongated elements fused at either end. O. tlblale extends

as far as dlstal end of O. fibulare. Three dlstal tarsal eLements
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present. Lateral element largest, lylng at base of O. metatarsus III'

extendJ-ng lateratly to artlculate wtth medloproxLmal slde oE base of

O. metatarsus fV and medlally to base of O. metatarsus II. Second

element lies at base of O. metatarsus II. Hedtal element lles at base

of o. metatarsus I, articulating also with o- centrale prehallucls'

Dlstal prepolllcal element slender and short extendlng for about l/3

Iength of o. metatarsus r (Fig. 88).

Hyoid plate sllghtty longer than wide. Anterior hyale expanded

anteromedlatly (Fig. 8?). A1ary Processes not pedunculate.

posterolateral processes moderately slender and elongate. Posterior

cornua osslfled. Some medlal calclficatlon of plate between posterlor

cornua.

Varl-ation

Seventeen of the paratypes have been examtned for osteological

varlatlon: SAH R29606-?, R29599, F.296L2-3, R29619, Kv 2O5O27,

QM J18832, JLgg27, J27475, J42579, J42598, J426O6, J42608, Nlltv D25045,

D25048, D43208

tledlal osstflcatlon of the sphenethmoid Ls lncomplete. ln aLl of

these paratypes, a Eactor Lndlcating the apparent age of the descrlbed

speclmen.

Tenuous contact between the nasals and the sphenethmoid l-s

exhlblted by only trdo paratypes. separation of the nasals

posteromedlatly varles: Ln about l/¡ of the specLmens the seParation

ls more extreme and l-n three speclmens lt ls less than descrlbed. The

eplotic emlnences are extremely promlnent ln all paratypes except the

subadult sAH R296I9.
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The nature of the pars Eaclalls of the maxlllary varles - ln some

paratypes the shelf f.s deep lnltlally and then steps dor¡n to be shallot'¡

anterlorly, in others the decllne ln depth ls gradual and l-n one

specimen (NI,IV D25048) it rematns deep for lts entlre Length-

The alary processes of the premaxlllaries are usually moderately

broad, but occaslonally are broad. Bifurcatlon of the dÓr3aL extremity

varles constderably. The palatines are unlformly truncated laterally.

The presence of vomerine fragments varles - they occur ln about IlZ 
oE

the paratypes but the palatal elements are not always apparent

bllaterally and in 9t{ J426O6 they are relativeLy large-

In two speclmens, the alae of the parasphenold are curved

posterolaterally.

The anterl-or extremltLes of the frontoparletals are reduced

medlaLly and the frontoParletal fontanelle is unlformly barely or

unexposed except in the subadult SAM R296I9.

Advertlsement calIs

Advertlsement calls of five lndlvlduals were recorded at the tyPe

locallty on 26.i.1984. Call Parameters are shqpn in lable 4 and an

advertisement caII is shown ln Flg. 89. The call ts a short rasping

note wlth a duratlon of about 3OO ms pulsed at about 68 puLses/sec. The

domlnant Erequency lles at about 27OO Hz-

Habttat

The type tocality, was a small pond, 30x30 m surrounded by dry

ground covered wf-th sparse low grass to a helght of llttle more than

15 crn. Frogs were calllng at the base of the grass (l't.,¡. Ð'Ier Fleld

notes).
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Comparlson wlth other sPectes

Uperolela Eusca l-s a moderate sized specles (males 20-28 m¡n S-V'

females 23-29 rmu S-V), with naxlllary teeth and wlth a poorly exposed

frontoparletal fontanelle. These features are shared by U. marmorata

and U. laeviqata. From U. marmorata, U. fusca is separated by slze

(U. marmorata, d 3O.l mr) and by its narrower snout (e-ì¡/fN l.t8t.I7

ln U. fusca, 1.56 ln U. marmorata).

Fron q. laevlqata, U. fusca is separated by total plgmentation of

the ventral, surface (absent ln U. laeviqata) and by calt (the caII of

U. fusca has about LI-28 pulses whereas that of !. laeviqata ls a longer

call of g2-56 pulses (oavies and LittleJohn 1986).

olstrlbutlon

UperoleLa Eusca ts a coastal specles ranging from Gloucester in

N.s.H. (32ool', t5to58') to Eungella ln Qld (20055'. 148030')

(Fig. 90). Toothed specimens from ntherton held by the Queensland

lluseum may be referrable to this specLes, but unfortunately are in such

poor condltlon that ldentlficatlon ls lmposslble-

3.5. 23 Uperolela ltttleiohnl Davles, HcDonald and Corben, 1986

Uperoleia llttleiohnl Davles, tlcDonald and corben, 1986' Proc' R' soc'

Vict.98, p. L74.

Holotype

9M J45949 (Eormerly NPHS N5631?)' an adult male collected on

occupatlonal licence 410. Burra Range, 9td (20"33', t45o05') by

B.c. LawrLe on 14.x11.1983.
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Definltlon

A moderately large specles (66 22-3L lun s-V, 99 23-29 ¡urt

S-V) tacking maxlllary teeth; possesslng unwebbed and poorly frl-nged

flngers and basal to no webblng but frlnged toes. Derma1 glands are

prominent. Frontoparietal fontanelle moderately extenslve; carpus of

six elements; antero¡nedlal processes of antertor hyale of hyold slender;

llfal crest absent. Advertisement call not known-

Descrl-ptlon of holotype

Haxillary teeth absent. Vomerine teeth absent. Snout short,

truncated when vlewed Êrom above and in proflle. Eye to narls dtstance

greater than internarlal span (E-H/IN I.25) (rr9. 9r). Canthus

rostralls poorly defined, straight. Tynpanum not vlsible externally

(Fls. er).

Flngers moderately long, broad, unwebbed and poorty frlnged wlth

very promlnent subartlcular tubercles (Flg. 9I). In order of length

3>4>2>I. palmar tubercles large and prornlnent. Hlnd timbs moderately

Iong (tLls-v 0.34). Toes moderately long, broadly fringed with basal

webbing. Toes in order of length 4>3>5>2>1. lletatarsal tubercles very

Iarge, ralsed and promlnent; outer elongate. truncate and angled to long

axls of foot; inner acutely angled along toe I (rlg.9I).

Dorsal surface very faintly tubercular. Parotold, lngulnal and

coccygeal glands moderately developed. Submandlbular gland disrupted-

Cloacal flap sllghtly flmbrlated. Ventral surface falntly granular.

MaIe wlth unllobular submandlbular vocal sac; unplgTmented

glandular nuptlal pad on thumb. Dorsum grey ln preservatlve wlth strong

chocolate marklngs, âDd plnklsh-tlpped tubercles. Parotold glands

plnklsh and lngulnal and coccygeal glands wlth dlsrupted plnklsh
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paÈches. Ingulnal and post Eemoral patches whlte. Ventral surface

whltlsh wlth suf fuslons of brown pJ.gment. Throat grey wf-th whlte

granules.

Dimenslons (tn rum)

Snout-vent length 27.6; tibia length 9.5; eye di-ameter 3.0;

eye-narls distance 2.0; lnternarl-al span I.6.

Etvmoloqv

The species is named for Hurray J. Ltttlejohn of the Unlversity

of Melbourne ln recognition of hls contrlbuttons to the study oE

herpetology ln Australia and of Uperolela in partlcular-

Varlatl-on

There are 26 paratypes, 24 66 and 2 99. AII are from Qld.

gM J38B??-80, 22.4 kß U Pentland (20"40' , I45ot8'), G. rngram,

G. Czechura I5.i.t98l; 9¡l J45950 Epping Forest N.P. near Clermont

(22"23', L46"42'), G. Porter, D.G. crossman 12-ix-1984, sA!'t R29620-I

Gorge Ck (19033', 143o56'), A. Taplin 18.iii.1984; QH J38883' 18.l km n

Torrens Ck, G. Ingram, G. Czechura 15.t.I98f; 9M J45953 Battery Station'

Snake Creek (145039', 19"21 '), B.C. Lawrle 2.xii.l98I; SAH R29622,

9H J45952 caerphllty station (21"03', 146005'), B.c. Lawrie 3.111-I98I;

KU 205029, cAs 160144, Vlcz 108614, 9M J45954, SAH R29623 Strathtay

(20o5?'l44oL2'), B.C. Lawrle 24.vi11.1984; Ql'l J45951, SAH R29624 Amber

Station, about 1.6 km Erom French's Crosslng on Lynd Rlver,

K.R. Uclþnald, S.K. Reardon 15.1.1980; SAH R29625-6 tlaLsh RLver,

Hatsonvllle (l?"2I', I45o18'), J.tf. llinter 24.x11.1973; 9H J43154-5

tlalsh Rlver, Jamle Creek, lfatsonvtlLe, 15.xll.1973;
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9M J389I5 Crest of tJarrf-gal Ra, 16.8 km E Cloncurry, c. Ingran,

G. czechura, 18.1.1981; evt J29974, 96 km from Townsvlrre on charters

?owers Rd. c. rngram, D. Mllrer 22.xLi.r9?6; Ari! R53930, R53932, 6.4 km n

Herberton (L7o23', 145o23'), J. Barker, G. Grlgg to.i.I9?4.

AlL paratyPes are moderately robust, slate frogs with strong back

patternlng and consplcuous dermar glands. paratypes have moderatery

long tlmbs (rLls-v 0.35r.02 [0.32-o.4I]). uales range 2I.6-30.? mn

s-v and females 23.2-28.8 run s-v. Eye to naris dlstance is always

greater than lnternarial span (e-ì¡/ru t.35r.25 [I.01-I.64]). The

dorsum ls more rugose ln a few paratypes and the dermal grands,

particurarly the coccygeal grandsr âFe more promlnent. The parotold

glands are extrernery welr deveroped in the rarger female (gH J45950).

Host of the paratypes, partlcularly those that are relatlvely freshly

preserved, shot¿ the characterlstlc salmon plnk colouration on the dermal

grands and on the tlps of dorsar tubercles. The ventral surface is

usually a very pale grey wlth varylng suffusions of brown plgrrnent. e

pale midvertebral strlpe ls apparent in some speclmens.

osteolow (based on SA¡,t R29623)

SkulI poorly osslfled, sloplng stlghtly anteroventrally.

sphenethmold not osslfied medialry. small portlon of sphenethmoid

osslfled posterlorly to anterlor extremlty of cultrlform process of

parasphenoid extending about l/g toL/z of rength of orblt ln

ventral vlew. Prootlc not fused wlth exocclpital. Exocclpltal not

osslfled dorso or ventromedlally. Crtsta parotlca short and stocky, not

overlaln lateratly by otlc r¿rmus of squamosal. Very shallow groove of

carotld canal posterolaterally on frontoparletals. Frontoparletal

fontanelle moderately extenslvely exposed, vôsê shaped (Flg. 92).
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I
Anterlor margin defl-ned by sphenethruoid at level about /4 posterior

on length of orblt. Posterlor margln undefined because of lack of

medial ossifLcatlon of exocclpltals.

Nasals moderately large, approxlmately trlangular; directed

ventrally on lateral extremities; sIlghtIy crescentic on medlal anterlor

edge; ln tenuous contact with sphenethmoid Posteromedlally. Not in

contact with frontoparletals. Maxillary processes oE nasals truncate,

not in contact with moderately shaLlor¿ pars facialis of maxillary.

Palatines moderately slender, sllghtIy expanded medlally' angled

acutely to sphenettuuoid (nig. 92) and totally underlying nasals.

Parasphenoid robust. Cultriform process moderately broad, long,

anterior extremity divlded lnto dlgltl-Eorm Processes (fig. 92) extending

to level of medlal extremlties of palatlnes. ALae moderately narrow, at

right angles to cultrlform process, not overlapped by medial rami of

pterygoids.

Hedial ramt of pterygolds short, acumlnate, not ln bony contact

wlth prootic regf.on. Posterlor ramus short, moderately broad. Anterior

ramus ln long contact wlth weIl-developed pterygold process of palatal

shelf oE maxlllary. Cartilaginous quadrate between base of squamosal

and quadratoJugal.

QuadratoJugal robust, ln firm contact wlth maxtllary. Shaft of

squamosal stocky. Zygomatlc ra¡nus not developed; otic ramus long,

unexpanded.

Haxillary and premaxillary edentate. Palatal shelf moderately

deep with well-developed palatine Processes not abuttlng medlally-

pterygoid process well developed. Alary Processes of premaxlllarles

broad at base, narrowlng dorsally, btfurcate dorsally, lncllned sllghtty

medtal ly.
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Pars facLaLLs of maxlllary moderately shallow; no Preorbltal

process developed. Vomers absent. Bony columella Present.

Pectoral girdle arciferal and robust. omosternun absent '

xlphlsternum present. Sternum cartilaglnous. Clavicles slender,

curved, .closely applled medlalIy. Coracolds robust, poorly separated

mediaIIy. Scapula about equal ln length to clavlcles. Suprascapula

I
about ^/2 ossifled.

Eight nonimbrlcate presacral vertebrae. sacral dlapophyses

poorly expanded. Relative widths of transverse Processes

III>II>sacrLurÞrv=v=vI=VII>VIII. Transverse Processes on Vertebra rV are

curved posteriorly.

Blcondylar sacrococcygeal artlculatlon. llelI developed crest

extending about l/2 l"ngth of urostyte. Illal crest absent- Dorsal

promlnence montlcullne; dorsal protuberance medlolateral and prominent

(Fig. 93). Pubis calclfled.

Humerus with well-developed anteroproximal crest. Phalangeal

Eormula of hand 2,2,9,3. Carpus of slx elements. Hoderate torsion.

O. radiale and O. ulnare present. O. radlale larger of two- Both

artlculate with O. radloulna proximally and wlth each other

proximomedlatly. Dlstally both articulate with Large transverely

elongate O. centrale postaxlale. O. radlale artlculates lateratly with

o. centrale preaxiale.

o. centrale postaxiale artlculates dlstalIy wlth bases of

O. metacarpl III, fV and V. SmaLl rounded flange extends proxlmally

onto lateral surface of O. ulnare from Lateroproxlmal corner. Palmar

sesamoLd ventromedlally (Flg. 94).

o. centrale preaxf.ale artlculates laterally wlth o. radÍale,

dlstaLly wlth O. centrale postaxlale and wlth carpal el'ements of
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O. dLstale carpale 2 and 3, and laterally wlth basal prepolllcal element

(Flg. 9a). Terminal phalanges knobbed-

Phalangeal formula of foot 2,2,3,4.3-

O. tlblale and O. fibulare elongate, fused at each end'

O. tibiale extends to dlstal end oF O. fibulare. three dlstal tarsal

elements. Lateral element largest, at base of O. metatarsus III;

extends laterally to articulate with medioproximal slde of base of

O. metatarsus IV and medially to base of O. metatarsus II- Second

element at base of O. metatarsus II. Hedial element at base of

O. metatarsus I, artlculatlng wlth O. centrale prehallucis (fig. 94)-

Dlstal prehalllcal element broad and elongate extending greater than

1'/2 Iength of o. metatarsus r (Flg. 94).

Hyold plate about as broad as long. Alary Processes not

pedunculate, moderately broad. Posterolateral Processes moderately long

and slender. Anteromedlal processes of anterior hyale slender-

Posterlor cornua osslfied (Flg. 93).

Varlation

Nl-ne addltional paratypes have been cleared and stained.

sAM R29629, R29622, R29624, QErt J35427, J45953, J29874, J38880, J38883,

AH R53930.

None of the cleared and stained specLmens have a preorbltal

process on the pars facialls of the maxlllary. The pars faclalls ls

usually stlghÈty deeper than in the dçscrlbed speçlmen and occaslonally

sculptured (9!l J29874, SAM R29622r. The nasals are not ln tenuous

contact wlth the sphenethmold ln 91,1 J38880 and AH R53930, but overly the

sphenethmold ln the two very large speclmens SA.U R29622, ?Vl J35427. The

frontoparletal fontanelle exPosure Ls as descrlbed ln all but the
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two large specf.mens ln whlch the nedf-al constrlctlon ls accentuated and

the degree of exposure ls less overall.

Ventrally the acute angle of the palatlnes is constant, but the

dlgltiform nature of the extremlty of the cultriform Process of the

parasphenoid ls.not always present. In one specimen (SAM R29624) the

alae of the parasphenoid are angled slightly Posterolaterally.

Advertisement calls

The advertisement call of this specles ts not yet knonn-

Co¡nparLson wiÈh other specl-es

Uperoleia littteiohnl is an untoothed specles with a moderately

wf-dely-exposed Erontoparletal fontanelle, features shared by U- @,

U. talpa, p. russelli, U. qlandulosa, U. borealis, U-

U. inundata and U. ortentalis.

arenicola,

From U. talpa, 9. russetli, U. borealis and U- q!enþ!þ.,

9. llttleiohni is dlstinguished by the lack of moderate webbing between

the toes. From 9. qlandulosa, U. Ilttlelohni ls distinguished by the

absence of ventral plgmentation, other than fatnt suffusions and by the

absence oE lyrate markings on the dorsum and of a well developed

preorbltal process of the pars Eacialls of the maxlllary-

From U. 1@, U. arenlcola and U. crassa' U. IittleJohni ls

distingrulshed by lts strong marklngs on the dorsum, and by the absence

of a preorbltal process on the pars facLalls oF the maxlllary-

Distrlbutlon

Uperoleia Ìlttte'lohnl ls known only fron north eastern and north

central Qnreensland between latltudes 17"-2lo (Flg. 95).
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3.5.24 Uperolela mlmula Davles, McDonald and Corben, 1986

Uperolela marmorata: Parker and Tanner l97I' p- 5-

UperoleLa sp.: Henzl-es 19??, p. 2L; Zwelf.el and Tyler 1982, p. 764.

U. Iithomoda: l}ler and Davles 1984, p. 123 (part-)-

Uperolela.mlmula: .Davies, HcDonald and Corben, 1986, Proc. R. Soc. Vlc.

98, p. I78.

Holotype

9M J45943 (formerly NPIIS N288?4), an adult male collected at

Lakefield Ranger station (I4"56" I44"L2') by K.R. HcDonald and

B.J. Lyon on 25.11.1981.

Definltlon

A small to moderate stzed species (66 20-28 lun s-v,

99 2I-28 mm s-V) with a falntly rugose dorsum; moderately well

developed inguinal glands; toe webblng absent or basal; maxlllary teeth

absent; poorly to moderately exposed frontoparletal fontanelle; carPus

of six elements; anteromedlat Processes of anterior hyale of hyoid

slender; lllal crest absent; male advertLsement call a pulsed click of

4-5 pulses wlth a pulse repetltlon rate of about ?9 putses =""-I.

Descrlptlon of holotvpe

llaxlIlary teeth absent. Vomerlne teeth absent. Snout short,

sllghtly polnted when vlewed from above (f'19. 96), rounded Í-n profile

(Flg. 96). Eyze to narls dlstance greater than lnternarlal span

(E-N/IN 1.36). canthus rostralls Lnconsplcuous and stralght. Nostrlls

dorsoLateral, surrounded by elevated llp (nlg. 96). TlrmPanum not

vlslble externally (Flg. 30).
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Ff-ngers moderately long, slender, unwebbed, very sllghtly Erlnged

wlth promlnent subartlcular tubercles. In order of length 3>4=2>I

(Flg. 96). palmar tubercles moderately Large but not prominent. Hlnd

Iimbs short (t¡./s-v 0.34). Toes long, moderately fringed v¡lth trace of

basal webblng. Toes ln order of length 4>3>5>2>l (Fig. 96). Hetatarsal

tubercles promlnent. Inner rounded, Iylng along axis of toe l; outer

rounded, acutely angled to long axis of foot.

Subartl-cular tubercles moderate, sllghtly conlcal. Dorsal

surface tubercular. Parotold glands moderately develoPed; lngulnal

glands well developed; coccygeal glands proruinent. Submandlbular gland

small, rrot dlscrete. C].oacal flap tiny, not fimbrlated. Ventral

surEace faintly granular. Itlale with unllobular submandlbular vocal

sac. cream glandular nuptlal pad on thumb.

Dorsum grey tn preservatlve wlth faint chocolate patternlng and

creérm tlpped tubercles. Prominent mldvertebral strlpe. Inguinal glands

with cream patches along length. Inguinal and femoral patches scarcely

detectable, cream. Ventral surface crean with very faint stippllng of

plgment. Throat stippled wlth grey.

Colour ln llfe (based on SAH R29634)

Ingulnal and thlgh patches flarne scarlet (Smttne 1975). Ground

colour dull bror¿n with dark chocolate patches uPon the head, dorsum and

as narrorf transverse bars across the limbs. 'Falnt sandy Patches upon

the parotolds and flanks. Ventrally, densely stlppled wlth dull grey

and cream. Throat dark grey f.n maLes.
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Dlmensl-ons ( tn ¡un)

snout-vent length I9.9; tlbla tength 6.7; eye dlameter 2.3; eye

Èo narls dlstance 1.5; internarlal span I-1.

Etvmoloqy

From the Latl-n mimula meanlng an actor or mtmtc_rwith reference to

the similarity ln morphology and call of thls specles to lts sympatric

congener 9. llthomoda.

Variation

There are 135 paratyPesi I25 66,7 99 and 3 subadults'

Qld: sn¡{ R29627 (formerly NPIIS NI5605) Lannercost S.F. '

K.R. ltcDonaLd, P. Hlnton, 16.li.1984; SAH R29628 Tor¿nsvllle Colünon.

B.J. Lyon, 9.tii -L977; sfttit R29629-30 Tor¿nsvllle Cofimon, c.J. Llmpus.

K.R. Ì{cDonaLd, f0.li.L977; sA$ R29631-40, 9¡{ J45946 Tor¿nsvllle cortnon,

K.R. HcDonald, 25.xi.I985; 9H J45945 Pine River Bay, 22 kt Nll Rocky

polnt, Heipa, J.il. Hinter, 13.lli.1983; SAI{ R2964I (formerly

NPIIS N28552) Bazant Outstation, Lakefleld N.P., K.R. llcDonald' B.J. Lyon

23.11.I98I; KU 20531, SAH R29642lJeipa, K-R. l'lcDonald 3'ili'I98I;

SAM R29643 Bamaga, B.J. Lyon, C.J. Limpus l4.xii.1976; VICZ 108615'

CAS 160145, AItrIH 124733, 9!l J45948. SA.!{ R29644-5' KU 20530 Battery

station nr snake creek (I9o2?"I45o39'), B.C. Lawrle 3.x11.1981;

9H J45944 same data, 2.x11.I98I; 9M J45947 Pajlngo Station (2o"47"

I46oIt,) B.C. Lawrle 29.L.I981; SAH R29646 Base of Bluewater Range,

K.R. HcDonald 3.x.1983; A¡l R53860-I Davles Creek Rd, Bnerald Creek,

20.8 km SE Hareebä, J. Barker and G. Grlgg 2.L.1974; AH R5393I, 6.4 km H

Herberton, J. Barker and G. Grlgg tO.1.I9?4; A¡{ R62684-5, R62687 Satrmlll

at Helpa, H.G. Cogger, E. Cameron, P. tlebber 8.v11.I9?7; A¡/t R462?8,

R46280,
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R46282-3, R46287 Prince of ttales Is, Torres Stralt, P. tJebber,

E. Ca¡neron, Young ?.11.19?5; AM R46353-92 same data f-i1-1975;

nM R46436-40 same data lI.ti-19?5; AI't R46460-66 same data 13'11'1975;

AM R46594 same data 15.1i.t9?5; AH R46931-36, R46938-43 Moa (or nanks)

Is, Torres Strait, tlebber, Cameron and Young 25.1i.1975; A¡'1 R46745-55

same data 2r.11.19?5; QVI J4O234 tleipa, G. Ingram 18-iii-1982;

A¡,l R5916?-?3 Horn Is, Torres StraiÈ, H. Heatwole, 26.xj-i-.1976; All R59I36

same data, 25.xii.19?6; 9M J40295, J4024? SU North Camp 'Beagle' via

Helpa (l3oo5', 14105?'), G. Ingram 18.tii.1982; Qll J42534-5, J42537,

20.8 km, tl Cooktown, C. Tanner 1.vl.L974; 9H J3827I-2 Silver Plains Hstd

(13058', L43o22'), J. tlinter et aI. I5.xii-I978; 9M JI9859, 4-8 km E

Dlmbulah, I.R. Straughan; sAH R2964? Lake Louisa (19"54', l44o15'),

s. carnett l8.viii.t984.

AII paratypes with the exceptlon of some materlal from Battery

station (largest measurements ln the ranges), are smarr' not very robust

frogs (males 19.9-28.0 run, females 20.9-28.4 run) with short hlnd ltmhs

(tUls-v 0.34s0.I [0.3I-0.36]). Eye to narts distance ls usually not

much greater than internarlal span (E-N/IN I.35t.19[1.00-1.82]).

Dermal gLands vary in prominence and coloration. llost of the paratlpes

fron Torres Strait tend to have less well developed and darker dermal

glands, although they have conststently llghter tipped tubercles on the

dorsum. Hany paratypes have flne suffusions of plgnent on the ventral

'surface. 
Some Paratypes have slightly more truncate snouts than the

holotype and toe Erlnglng ls sllghtly greater ln others. Basal webblng

Ls apparent !n very few paratypes. Cream lngulnal patches are welL

developed ln many specimens. t{aterlal from TownsvLlle Com¡non has,

granular ventral skln.
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Osteoloqv (based on SAH R2964I)

Skutl poorty osstfl-ed, sloplng anteroventrally. Sphenethmoid not

ossifled medtally; small portlon osslfied posterlorly to dlstal 2lg 
oE

palatlnes and extending about LlS of length of orblt ln ventral vlew.

Prootic and exocclpital not fused. Exoccipltal not ossified

dorsomedlally or ventromedlally. Crista parotlca short, stockY, Dot

artlculatlng wlth otic ramus of squamosal. ShaIlow groove Eor carotLd

canal present on frontoparietals medial to Prominent epíotlc emlnences-

Anterodorsal surface of epiotic emlnences expanded lnto smalÌ calcified

protuberance. FrontoParletal Eontanelle exposed for anEer Io, 2/3 
us

moderately wide slit and for postertor I/3 as larger lncornplete ovold

area. Anterlor margin of fontanelle at level of anterlor extremities of

Erontoparietals (Flg. 9?). Posterior margln undeElned because of lack

of medial osslfication of exoccipltal. Orbttal edges of frontoparietal

stralght, sllghtIy angled posterolaterally-

Nasals moderately well ossifled, curved ventrally on lateral

extremlties and wlth crescentlc medlaL anterior edge; widely separated

posteromedially (Fig. 9?). Nasals not in bony contact with sphenethmoid

or frontoparletals. tilaxiltary process of nasal moderately acuminate,

widely separated Erom well-developed preorbltal Process of shallovr pars

facialls of maxillary.

Palatines slender, sllghtly expanded medlally, tapered laterally;

reduced laterally, rot extending beyond maxlllary Processes of nasals-

parasphenoid robust wlth long, moderately slender cultrlform process

reachlng between medlat extremities of palatlnes. AIae moderately

short, moderately slender, not overlaln by medlal ramus of pterygold.

lledl-al r¿rmus of pterygold moderately long, acu¡nlnate, Dot ln bony

contact wLth proottc regton; Posterlor ramus short, broad; anterlor
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rËrmus expanded anterlorly, ln long contact wlth moderately

weIl-developed pterygold process oE palatal shelf of maxlllary.

Cartllaglnous quadrate present at base of sguamosal and quadratoJugal-

euadratoJugal robust, l-n firm contact with maxlllary. Sgu¿¡mosal shaft

robust, zygomatlc ramus mlnute; ottc r¿rmus short, unexpanded.

Maxillary and premaxltlary edentate. PaIataI shelf moderately

deep wlth well-developed palatlne processes not abuttlng medlally-

Pterygold process moderately well-developed.

Alary processes of premaxiLlarles slender, blfurcate, inclined

posteromedlaLly. Vomers absent. Bony columella present (Fig. 97)-

Pectoral girdle arclEeral and robust. Omosternum and

xiphlsternum present. Sternum cartllaglnous. Clavicles slender'

curved, poorly separated medially. Caracolds robust, moderately

separated medlalty. scapula bicapltate, about same length as

clavlcles. suprascapula about L/g-l/Z ossifled-

Elght non-lmbrLcate presacral vertebrae. sacral diapophyses

poorLy expanded. Relative wldths of transverse processes

III>ñ¡>saCrum>II=V=VI)VII)VIII. Urostyle bicondylar with dorsal crest
I

extending approx. '/2 l-ts length. Illal crest absenÈ. Dorsal

promlnence wedge shaped, very prominent. Iþrsal Protuberance conical

anterolateral and promlnent (Fig. 98).

Humerus wlth strongly developed anteroproxlmal crest. Phalangeal

formula of hand 2,2,3,9. Carpus oE slx elements; conslderable torsion'

O. radiale and O. ulnare present. O. radlale larger of tr¿o. Both

elements articulate wlth O. radloulna proximally and wl-th each other

proxlmomedtally. Dlstally both artlcuLate wtth large transversely

elongated o. centrale Preaxlale.
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O. centrale postaxlale artl-culates distally wlth bases of

O. metacarpl III, fV and v. l¡loderately well-developed flange extends

proxlrnally from lateroproximal corner. Palmar sesamold proxlmomedlally

on ventral surface.

o. centrale preaxtale articulates lateralLy with o. radlale,

distally with o. centrale postaxlale and wLth carpal element of

o. distale carpale 2, laterally with basal prepolll-cal element. Carpal

element of o. dÍstale carpale 2 articulates with carpal element of

o. dlstale carpale 3.

Dlstal tips of terminal phalanges knobbed.

Phalangeat formula oE foot 2.),3,4,3. o. tlblate and o. fibulare

elongate and fused at either end. o. tiblale extends as far as dlstal

end of o. fibulare. Three distal tarsal elements present. Lateral

element largest, Iying at base of o. metatarsus III and extendlng

Iaterally to articulate with medloproximal slde oE base of O. metatarsus

rV and medially to base of O. metatarsus II. Second element lying at

base and sllghtly lateral to O. metatarsus II. tledial element lying at

base of O. metatarsus I and articulating with o. centrale prehallicus

(FiS. 99). Distal prehalllcal element large and pear shaped, extending

approximately half length of o. metatarsus I (Flg. 99).

Hyold plate approxlmately as long as broad. Anteromedlal

processes of anterLor hyale slender and orlented medlally.

Posterolateral process oÊ hyold plate moderately broad and moderately

short. Alary processes not pedunculate. Posterlor cornua osslfl-ed.

Posteromedlal portion of plate sllghtly calclfled (Flg. 9?).
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Variatl-on

A further 23 paratypes have been cLeared and stained:

sAM R29642-3, RI5450, R29631-3, R29645-6 TownsvlLle coruron; 9M J45947-8,

J382?l; AH R62685, R4628O, R46282, R46283, R46364, R46380-I, R46437'

R46746, R46932, R46934, R46390.

Three osteological features are conslstent within the material

examined; namely the length and shape of the palatlne processes of the

premaxlllarles, the length of the otl-c ramus of the squamosal (the shaPe

varies occasionally with some specÍmens showl-ng some expanslon of the

ramus); and the tiny process on the anterodorsal surface of the epiotic

emLnences.

The crescentic indentatlon on the anterlor edge of the nasals as

exhlblted in SAH R2964I ls unique to that speclmen and those from

Townsvllle Colrunon - all other specJ-mens lack this fe¿lture. The shape of

the pterygold and ln particular the slender acuminate, ârrd acutely

angled medial process ls exhibited only by thls same speclmen. The

shape of the medlal ramus of the pterygold is highly varlable amongst

the matertal examlned but ln alt cases ls more robust than shown in

Ftg. e?.

The truncated nature of the anterlor extremitles of the

frontoparletals is unusual. other specÍ-mens havlng anterolateral

extenslons to these bones. Exposure of the frontoparietal fontanelle

varles, wlth very few speclmens lacklng the posterlor expanslon, but

most havlng more crenate medlal edges to the frontoParietals.

The nature of the frontoparletal fontanelle exPosure ls unusually

varlable ln thls species. It ls poorly exposed ln matertal from

Townsvllle Common.
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Advertisement call

The call of U. mlmula ls a short 3-5 pulsed slgnal wlth a pulse

repetltton rate of ?5.9 sec I and a domtnant Erequency of 2816 Hz (see

Table 4, Fig. 89).

The call ls longer than, but to the ear resembles that of the

synpatrlc 9. lithqnoda particularly at hlgh temperatures (Table 4'

Ftg. 89). The descrlptlon of the call of Uperolela on Horn Island by

F. Parker as a 'cllck' (tyler and Davies 1984) and the close

morphological simllarlty between U. mlmula and U. ILthomoda has led to

the misidentlfl-catlon of thl-s ruaterlal.

Comparison wlth other specles

Uperolela ml-mula ls an untoothed specles wf-th a poorly to

moderately exposed frontoparletat fontanelle, features shared only by

9. Ilthomoda and U. capitulata.

From q. lithomoda, U. mimula is dlstlnguished by a lack of strong

dorsal patterning, by the presence of pf.gnnentatton on the ventral

surface, by poor to moderate development of the ingulnal glands and by

call (Èhe call of U. mimula is clearly pulsed to the ear, whereas that

oE U. Ilthomoda ls a sharp cllck - see Table 4).

From U. capltulata, U. mtmula Ls dlstlngulshed by the absence of

fringlng on the flngers, a tubercular dorsum and less osslflcatlon of

the nasals, and the presence of a preorbltal Process on the pars

facLalls of the maxlllary.

Dlstrlbutlon

Uperolela mLmula ls conflned to the Cape York Penlnsula and

Torres Stralt Islands, extendlng as far south as Townsvllle (Flg. 100).

It aLso occurs ln New Gulnea at t¡torehead.



174.

Comment

lyler and Davles (1984) asslgned speclmens of U. mLmula to

U. tlthomoda on the basis of external morphology, osteology and verbal

call descrlptlon. Our studies have shown these two specles to be

difflcult to separate other than on the basis of call. The speclmen

lllustrated by parker and Tanner (1971) From Hor¡r Island (HCZ 80234)

appears to resemble U. Ilthomoda |n llfe (see fig. 30). Hovùever, the

preserved speclmen resembles 9. mlmula ln external morphology-

Varlatlon in osteology of 9. tlthomoda (see p. 9I) now known to occur ls

a maJor contrlbuting factor to mlsldentlficatlon of thls materlal.

The speclmens from New Guinea examlned by ryler and Davies (1984)

are osteologicalty closer to U. mlmula than U. llthomoda. These

specimens do, however, have extremely promlnent ingulnal and femoral

patches characterlstlc of neither species. They are asslgned here to

p. mimula on the basls of thelr osteology, but excluded from the type

serl,es.

3.5.25 Discusslon

Wlth the descrlptlon of eastern Australian taxa of Uperolela now

Iargely completed, lt becomes posslble to examlne the value of external

morphology and of osteology ln detlmitLng specles ln thLs exceptlonally

conservatlve yet extremely speclose genus. Uperoleia now comprlses

23 species and lt ls llkely that further specles remaln undefined.

Llmlted morphological dlversity and fntraspeclflc varlation

wlthln characters ln specles of Uperoleia lmpose constralnts uPon

specles ldentlflcatlon.
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The value of call ln ldentlfylng specles ln Uperolela has been

shown by Ty'ler et al. (I98Ia) and Davles and LlttleJohn (1986). It Ls

clear that Uoerolela contains a number of slbl lng specles and that call

data wlII remaln essentlal ln the elucldatlon of these and other taxa as

yet undescrlbed. UperoleLa inundata and U. arenicola are seParable only

by caII, and calL ts lmportant in separatf-ng some U. laevlqata and

U. fusca, 9. Ilthomoda and U. mimula, U. tvlerl and U. martinl-, =.ri

probably p. ruqosa and U. capitulata, ärrd U. talpa and U. russelll-.

External morphology must be used tn conJunctlon wlth call data

and becomes f.mportant when call data are not available. As has been

shown here and elsewhere (ryler et al. I98la,b,c) morphologg ls

extremely conservative in Uperoleta and many features show lntraspeclfic

varlatlon necessltating an understanding of morphologlcal varlatlon

across the range of the specles.

Size has been constdered a useful character ln dellmltlng

UperoLeLa (rYler et aI. 1981a) and lt remalns so for very small and very

Iarge specles. However, my data for 9. llthornoda shot¿ slze differences

between different populatlons that, taken tn lsolation, could be

mlsleadlng. Specimens of U. llthomoda on Groote Eylandt are large,

Iarger than those from any other tocallty excePt the Lennard River

region of H.A. , whereas speci.mens of U. lLthomoda from Edward River on

the west of Cape York, are smaLl, smaller than U. llthomoda from any

other locallty except the Ìlary Rlver envlrons on the Arnhem Hlghway.

The l{ary Rlver materlal ls srnaller than A¡nber Statlon and Lennard Rlver

frogs. CIearIy there !s no geographlc cllne ln these data. Slze

dlfferences tn U. ruqosa assoclated wlth locallty are also noted-

Thus, slze dlfferences between specles are useful in deflnlng

small specles such as U. mloberqf. (fyler et aI. l98lc and unpubt. data)
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and large specles such as 9. tvleri but should be treated wlth cautlon

Ln specles wlth a wtde geographlc range.

Snout shape ls consldered to be a conslstent specles-specf-flc

character in certaln lllddle A¡nerlcan hyLids (Duellman 1970) but my

studies have shown varlablllty ln thls feature ln Uperoleia even at the

one slte. Snout shape also ls extremely sensltlve to preservatlon

technlques and strong preservative can dlstort a rounded snout to the

truncated condltion very easlly. Thus the state of preservatlon of the

speclmen should be takes lnto account when examlnlng snout shape.

Some features such as the condltlon of dermal glands show

temporal varLation, but the locatlon and general extent of glands aPPear

to be good specles indlcators. The functlon of the dermal glands ls not

knotun. the secretion from these glands may be distasteful or toxic to

predators. However, examl-natlon of the stomach contents of Rufous

(t¡ankeen) nlght herons (Nycticorax caledonicus) taken feedlng on frogs

at Derby airport, shor¡ed conslderable numbers of p. m'loberql 1n the

stomach (tyler and Davies unpubl.). However, the other two local

specles, U. talDa and U. aspera, were not rePresented l-n the prey.

U. talpa is unlque amongst Upe.roleia Ln that it releases coplous

quantlttes of a white Erothy secretion from the parotold glands under

conditlons of minLmal stress such as belng picked up. Thls substance ls

toxic to other frogs sharing the same contalner (fyler, Davtes, Martin

and tJatson unpubl.). I do not know of thls þhenomenon ln any other

species of Uperolela.

The actLvlty and thus the external appearance of dermal glands

appears to be seasonal as shown by the poor development of these

features ln speclmens of p. tlthomoda dug fronr the vegetable garden of

Glbb Rlver Statlon homestead durlng the dry season.
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Hypertrophy oE parotold and lngulnal glands occurs ln lsolated

speclmens of most specles studled, and ls a Eeature of q. capltulata-

Llkewlse hypertrophy of the parotof-d glands ls a feature of U. tvlerl

and U. martinl.

Rugosity of the dorsum Ls a reltable character at the extremes of

expression 1.e. smooth or tubercular. Intermediate condltlons are

dlfflcult to quantify. The fine conlcal tubercles on the dorsum of

U. trachvderma are an excellent lndlcator for thls species and are

unique wlthtn the genus. cranularf-ty of the ventral surface can vary'

but ls usually conslstent. Variation ln thls feature may be sexual, but

my data are inconcluslve.

Dorsal colour patterning ls a usefuL character provided that the

llmits of variabtllty are established. ScaPular plicae, golden glands,

strong dark patterns or poor colour pattern are all specles speclflc.

Subarticular and palmar tubercles can vary sllghtly. Palmar

tubercles, partlcularly at the base of the thumb, â!ê rarely prominent

and l-n males are usually masked by the unpigmented glandular nuptlal pad

of the thumb. Supernumerary tubercles on the palm are comnon and vary

!n degree of developnent. Frlnging on the fingers ls rare and is a

consistant feature ln those species exhlbltlng lt.

Toe Eringlng varles sllghtly wlthln a species, but ls generaLly a

good character. loe webblng ls varlable, but ls a good feature lf the

extent of varlablllty ls defined. The condltlon of the subartlcular

tubercles of the toes appears constant, but ls very conservatlve.

However, the sLze, state and orientation of the lnner and outer

metatarsal tubercles can vary and ln some cases these are good specLes

lndlcators.
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Ventral ptgmentatton ls a rellable character. It Ls the only

conslstent feature useful ln separatlng U. laevl-qata and U. fusca' It

can be extremely varlable !n form (e.g. [. laevlqata) or extremeLy

constant (e.g. U. fusca, U. tvlerl, U. martlnl) but recognltlon of the

llmlts of varlability o! the feature allows lts usefulness to be

explolted. Colour ln ltfe of lngulnal and Post eemoral patches ls a

good specles lndlcator except ln U. fusca where two distinct colour

forms are known to occur. Unfortunately, thls feature ls fugitive, and

ls rarely recorded bY collectors-

It ls clear, then, that sPecies can be grouped on a combinatlon

of morphotogical features, but such groupings rely heavlly on knolrledge

of the extent of varlabtlity wlthln any one species-

The value of osteology ln the ldentl-flcatlon of specles of

Uperoleia was demonstrated by lyrter et aI. (I98ta,b,c) but early workers

recognlsed the importance of some osteologf-cal features such as the

exposure of the frontoparletal fontanelle. This latter character

(together wlth the degree of toe webbing) r¿as used to define the genera

Uperoleia Gray and Glauertia Loverldge (Loveridge 1933). Subsequently,

Tl¡ler et al. (l98la) shotred that the states of exposure oÊ the

frontoparletal fontanelle and of toe webblng exhlbited by these genera

represent extremes fu_r contlnua, and, ln consequence, they suppressed

Glauertia.

IntraspecLflc varlatlon ln osteological characters, both withln

and between populatlons, has been lnvestlgated here In U. ltthomoda' -

p. inundata and 9. ruqosa.

llany osteotogical features vary to the extent that they are not

useful ln dlagnoses at the speclflc level. However, a number of

characters are valuable, ðnd partlcular comblnatlons of characters can
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be effectlve dlagnostlc tools. The presence or absence of maxlllary and

premaxlllary teeth was recognlsed by Parker (1940) as betng of paramount

lmportance ln specles recognltlon. Moore (196I) consldered the Presence

or absence of teeth to reftect no more than geographlc varlation; whllst

Straughan (f966) consldered the Presence of teeth to be varlable wlthln

specles and even between the sldes of the maxlllae |n the one speclmen'

I have never encountered bllateral asl4lunetry in tooth development ln any

of the specimens of Uperoleia examined, and thus flnd the presence or

absence of teeth on the upper Jaw to be a most useful speclfic t

dlagnostic Eeature.

Extent of exposure of the frontoparietal fontanelle ls an

effectlve character in species recognitlon. Thls Eeature !s under

ontogenetlc lnfluence and account must be taken of the relative age of

the specimen (as lndlcated by osslfication of key features such as the

prootic and exocclpltals and the eplotic eminences, the sphenethmold and

the carpal bones) (see ChaPter 4).

Ho$rever, because most of the materlaL was in breeding conditlon

when collected, adult features normally are aPParent; hence the usual

condltlon of the frontoparietal fontanelle !s present. It seems that

the frontoparietal elements contlnue to grow' although probably slowly'

and ln 'aged' indlviduals (as lnstanced by calcification of varlous

skeLetal and cartLlaglnous elements and by minor exostosls of cranial

bones), exposure of the frontoparletal fontanelle ls less than l-n

'mature' specÍ.mens.

The osteological definltton of a specles must take account of a

number of features !n corllrion, lncluding the frontoparletal fontanelle

exposure. For lnstance, ln g. Ìlthomoda, the crescentlc shape of the

anterlor edge of the nasals and the anteromedlal curvature of the
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orbltal edges of the frontoparletals together wlth the poor to moderate

exposure oE the frontoparietal fontanelle are a comblnation of features

unique to this specles.

The shape and degree oE ossiftcatlon of the nasaL bones rarely

vary wlthln a species, and the relatlonshlps of these bones wlth the

sphenethmold and wlth the anterior extremlties of the frontoparietal

elements are constant. The shape of the pars facf-alls of the maxlllary,

and the presence or absence of a preorbital process on thls shelf, are

characteristlc wlthln Uperoleia.

The length of the otic ramus of the squamosal, and lts

relatlonshlp to the crlsta parotica are useful diagnostlc tools for the

specles with relatlvely restrlcted ranges.

The shape of the alary processes of the premaxillarles can be

useful, as côn the shape of the palatlne Processes of the

premaxlllaries. The relative lengths and lncllnatlons of the palatines

to the sphenettuuoid are consistent; but some features of shape'

particularly medlally, tend to vary withln a specles-

Intraspeciflc variatlon ls apparent ln the lncllnations of the

alae of the parasphenold, and also ln the shape of the cultrlform

process. The shape of the dlstal end of the medlal ramus of the

pterygold is not dlagnostlc. but the shape of the posterlor ramus ls.

the condition of the dlstale carpalia 2 and 3 ls a useful

postcranial osteologlcaL feature. Three condltlons occur ln Uperoleia:

the elements are Eused, as ln U. ruqosa, U- trachvderma, U. minlma and

p. capltulata, closely applled as ln 9- tvterl, U. martlni, 9. @,

p. ml-mula, U. llttlelohnl, p. crassa, U. talpa, U. mloberql, U. lnundata

and U. russelll or Eree as Ln p. llthomoda, U. aspera, 9. @!þ.'

U. mlcromeles and U. Iaevlqata. In those specles ln whlch the elements



181.

are closely applied, fuslon occurs Ln lsolated speclmens (e.9.

p. m'loberqi and p. tvlert).

The hyoid shor.¡s varlablllty in the condltlon of anteromedial

processes on the anterlor hyale. These processes are slender and short

ln those Uperoleia reported here for whlch the data are avallable except

U. Iaeviqata, U. fusca, 9. tvlerl and U. martinl. I these species, the

processes are detectable as an anteromedlal thlckenlng of the anterior

hyale. AII of these species share a dentate maxl-ILary arch. However,

the dentate northwestern specles U. mJoberql shows the edentate

condltion and hence assoclatlon wlth dentate specles occurs only ln the

eastern portlon of the contlnent.

The features of the illum appear to be specles speclflc and to be

indicators of species relatf,onshlps. The dorsal promlnence ls paplllate

ln U. qlandulosa and U. g5pera,, ls tlny and rounded ln U. ruqosa,

p. laeviqata and U. fusca, ls very promf-nent and wedgeshaped ln

9. mlmula, U. mloberqi. U. talpa, U. russelli, U. Þg!þ,

p. orlentalls and U. Ilthomoda and gently montlcullne ln U. tvlerl,

U. martinl, U. l-nundata and U. arenicola and monticullne ln

[. trachvderma, U. capitulata, U. crassa and U. ltttlelohnl. The dofsal

protuberance ls anterolateral, Iateral or posterolateral. the Presence

oE a small ltlat crest ln U. trachvderma and a more promlnent crest ln

U. micromeles ls unusual.

Identlflcatlon of speclmens of Uperoleia frorn south eastern

Australia has been uncertaln due to the instabtllty of nomenclature

withln the genus prlor to the revlslon of Tyler et al. (l98la) and to

the lack of knor¡Iedge of extent of morphotoglcal varlation ln eastern

Australian species. As the studles of early workers were restrlcted to

external morphology and to some osteologlcal features because of the
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unavallablllty of fugltlve characters such as colour ln llfe and call,

they recognlsed only a few specles.

Qrler et al. (I98la) showed that U. marmorata was restricted to

north-western tlestern Australla, and they resurrected U. fimbrianus from

the synomymy of U, ruqosa on the basis of thelr experlence with

restrlcted distrlbutions of Uperoleia specles tn the north of Australia

and because of its larger size. Tyler and Davies (1984) later shou¡ed

that U. Ilthornoda has a wlde ranglng dlstrlbution across the north of

the contLnent. As shown here, geographical dlfferences ln slze are

apparent withln thLs specles and the status of U. fimbrlanus remained

tenuous. W data do not support recognltlon of U. flmbrianus and thus

the specles ls agaf-n synonlnulzed with U. ruqosa.

As far as ls possible, llterature records of Uperoleia have been

ldentlfied here and the ldentiflcatLon recorded by way of the llterature

synonlnuf-es at the beginnlng of each species account.

Uperoleia laevlqata ls a wlde ranglng specles ln south eastern

AustralLa. Both Hr:mphrles (1979) and Robertson (198I, 1982, I984a,b,

I986a,b) have made detalled studles of poputatlons of thls specles (as

U. ruqosa).

some reproductive data at Ì{osman, N.s.H. were collected by

Harrison (L922r, but it ls not posslble to determlne whether the

specf-mens whlch he had observed were of p. IaevLqata or of U. tvleri

both of whlch occur ln the Sydney area. FLetcher (1890) reported on

speclmens of Uperolela from several localltles ln u.S.tl.: Burrawang,

the nelghbourhood of sydney, tr€âr Cullenbone, near Hudgee, Narrabrl and

Dandaloo. U. rusosa, U. Iaevlqata and U. tvlerL could be represented

amongst this materlal. He also studied materlal from two other

localltles ln N.S.tt.: Klacatoo statLon, near Condoblln (probabty
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U. ruqosa) and from Emu Plalns. Urana (Probably U. ruqosa) (pletcher

l89l). Haterlal frorn Lucknow, N.S.W. (near Orange), PumPana, Qtd (south

of Brlsbane) and tlaroo, Inglewood, QId probably represents U. ruqosa and

!. Iaevlqata or u. fusca (pletcher 1892).

Fletcher (1893) also ldentlfled material from Jervls Bay' A.C.T-

(U. tvlerl), Inverell, 40 miles west of GIen Innes, N.S.U- and

Bungendore, N.S.ll. (p. Iaeviqata) and Tamr¿orth, N.S.lJ. (U. tylerl or

U. Iaevlqata). Unfortunately no records of the speclmens examined are

available, so that the tentative ldentiflcations cannot be confirmed.

It ls probable that many of the speclmens examlned by Slevin

(1955) and referred to U. ruqosa, are correctly ldentlfled. However' I

have not examlned hls material and hence cannot confirm the identlty.

It ls not possible to determine the identlty of the materlal referred to

U. marmorata without examinatlon oF the speclmens-



184.

4. THE ONTOGENY OF BONE

4. I Introductlon

The ontogenetic study reported here serves four maln functl-ons:

It documents for the first tlme pre- and post- metamorphic development

of bone ln some Australlan myobatrachine specles of frogs; lt attempts

to conflrm the valldity of osteologlcal features considered definitive

withln the precedtng taxonomic accounts of Uperolela specles (see

Chapter 3); it serves to elaborate and descrlbe the effects of

heterochrony on osteoLogical features noted Ln Uperoleia and to confirm

or refute the paedomorphlc nature of the genus proposed by tyler et aI.

(I98Ia); flnatly it should assist ln assessment of character polaritles

for a ctadistlc analysLs of Uperoleia deemed necessary for a meanlngful

discussion of the blogeography of the genus (see Chapters 5 and 6)

(Platnick and Nelson 1978, cracraft I98I).

4.I.1 Documentatton of the ontogeny of bone

Data on the sequence of cranlal and post cranlaL osslflcatlon

wlthin the anura are scarce. Trueb (1985) surveyed and summarlzed the

avallable data Eor 18 species of frogs gleaned from the llterature and

from her otrn studies. However, there are no members of the Australlan

frog fauna wlthln any famlly, for whlch rellable data on the ontogeny of

the osseous cranlum are available. Indeed, the only leptodactylid

species for whlch such data are avallable |s the dlrect developing

species Eleutherodactvlus nublcola for whlch data are avallable to

hatchllng stage (Lynn 1942).
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wlthin the Anura, the most comprehensive descrlptlons are those

of Kemp and Hoyt (1969) for Rana plplens and of Hanken and Hall (1984)

for Bomblna orientalis. Hordever' no data are avallable for

postmetamorphlc development of osteologlcal features wlthin anurans

atthough Hanken and Half (1984) EIag the preparatlon of such data for

Bomblna orlentalis.

As Trueb (1985) indicates, an appreclatlon of the Ilterature ls

hlndered because of the use by various authors of confllcting staging

tables for their material- In addltlon, studies of postmetamorphlc

growth are confounded by the absence of staging tabLes for such growth

ln the absence of speclElc knot¡ledge of the age of the material'

Descrlptlve data are necessary, therefore, to enable comparative

studles to be undertaken and to aIlow recognltion of appropriate stages

in development.

4.I.2 The effect of ontogeny on osteological features
used in taxonomlc accounts

At least two cryptic specles palrs are recognlsed wlthln

Uperoleia that reIy on osteologlcal features for delineatlon' Uperolela

lnundata and U. arenicola were seParable by caII when they were first

descrlbed (tyter et al. l98la) . The external morphology of lndlviduals

was lndistlngulshable, but the slze range of the two species was thought

not to overlap (9. arenlcola males 18-23 mm, p. Lnundata males 23-28 mm

s-v). The two osteological features separatl4g the t$ro. namely the

relatlve osslficatlon of the nasals and the relatlve exposure of the

frontoparletal fontanelle, were non-quantlflable Parameters that mlght

be lnterpreted as stages ln an ontogenetlc sequence (see P. 67).
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CaII data obtalned from speclmens from Groote Eylandt referrable

to U. lnundata (tyler et aI. f986) showed that call parameters ln thls

specles can be highly variable and slze data presented ln Chapter 3 for

g. lnundat give a range of 18-32 mm S-V for male frogs. These data

ca.st doubt uPon the valldity of the morphological and behavloural

features used to seParate 9. arenlcola from U- inundata'

It is essential, therefore, to investlgate the worth of the

osteologlcal data used to recognise the two specles'

lwo hypotheses can be proposed to lnterpret these data. The

flrst ls that the material collected at, âDd analysed from, the type

Iocallty of U. arenicola, Birndu on the edge of the Arnhem Land

escarpment, consisted oE young lndlviduals of p. lnundata comlng lnto

thelr flrst breedlng season and hence osteological features are not

fully developed. The second hypothesis ls that U. arenlcola exhibits

paedomorphlc arrest ln the two osteologlcal features discussed here and

therefore the species, as recognlsed, ls valid

A second specles pair rellant upon osteological data and llmited

external morphology (call data are not yet avallabLe for one member of

the palr) ls U. ruqosa and U. capitulata. These species are separable

externally by the degree of develoPment (hypertrophy) of the parotold,

lngulnal and coccygeal glands. Osteologicalty the specles are separable

by the degree of exposure of the frontoparletal fontanelle (unexposed or

very poorly exposed in U. ruqosa and poorly to moderately exposed ln

U. caDitulata ) and by the relationshlp of the nasals wlth the

sphenethmotd (tn contact Ln u. ruqosa and not ln contact ln

U. capltulata).

The same two hypotheses could be advanced to explaln these

features as proposed for the precedlng specles palr, namely:
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That the speclmens of U. capl-tulata collected across lts range

are alI young speclmens representlng ontogenetlc stages ln the

development oE U. ruqosa 1.e. sub adult or flrst season U. rugosa

or

2 That the frontoparletal fontanelle exPosure and the relatlvitles

of the nasals and the sphenethmoid ln u. capltulata are

paedomorphlc Eeatures representing earlier stages ln the ontogeny

of other Uperoleia specles.

A study of ontogeny may not provide evidence enabllng accePtance

of one of these hypotheses in preference to the other slnce young

(immature) speclmens of one specles might be morphologicalty ldentical

to closely related specles paedomorphic for certaln features. If the

features under conslderation, however, are subJect to dlfferent rate

controls and are osslEylng independently and lf these ossification

sequences can be related to other events, then lt may be possible to

discrlminate between the two hypotheses using ontogenetic data'

4.l.3HeterochronyandpaedomorphoslslnUperolela

The role of heterochrony and, ln partf.cular, of paedomorphosis in

morphological change within Èhe Anura was flrst recognlsed by

E.M.T. Stephenson (1960) |n a study of the endemlc New Zealand genus

Leiopelma and later by N.G. stephenson (1965) in a study of Australlan

Ieptodactylld Erogs. t\mongst the species studled by Stephenson (f965)

and Èhe specles upon whlch most of hls concluslons were based, htas

uperoleLa lctauertl-a] russelti. stephenson examined adult and Juvenlle

cranl_al morphologles, concluding that, !n general, features

dlstlngulshing genera are not diverse and unrelated structures, but have

I
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arisen from morphological changes produced by varlation tn the speed and

extent of development.

Trueb (1973) extended Stephenson's thesis to propose that the

dlfferences ln cranial osslflcatl-on exhlblted between male and female

anurans are a function of the smaLler slze of the male specimens and

hence an example of heterochrony.

The role of heterochrony ln evolutlon was elaborated by Gould

(19?7) but within the Amphibia Ít is amongst the salamanders (Caudata)

that evidence for heterochronous change within llneages has been

documented.

Paedomorphosls has been lmpllcated ln skull evolutlon ln

Plethodontid salamanders (Hanken 1984; Alberch 1983; Alberch and Alberch

I98l; Wake 1980, 1966; Hake and Elias 1983; Marlow et al. f979).

Heterochrony ln other elements of the skeleton has been examlned by

Alberch (I981) and Green and Alberch (198I) in Bolltoqlossa whilst

molecular evolution withln the Plethodontldae was considered ln a

paedomorphlc context by Larsen (1980) and Larsen et al. (198I).

Alberch et aI. (1979) provlded a quantitative model for measuring

heterochronous change between related specles. These authors proposed

the constructlon of 'ontogenetlc traJectories' for a character,

incorporattng four parameters, namely a) the age at onset of grorrth

(onset slgnal); b) the lnltlal size at onset growth; c) the growth rate

and d) the point at which growth of the parameters of either age, slze

or shape, stops (offset signal).

Thts model was used by Alberch and Alberch (1981) to examlne the

mechanlsms of morphologlcal diversiflcatlon ln arboreal and terrestrial.

specles of Bolitoqlossa and llake et al. (f983) examined the osslflcatlon

sequence of Aneldes luqubris wlthln thls same conceptual framework.
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Hanken (1982, 1983, 1984) ln a study of the plethodontld genus

Thorlus lnvestigated'minlaturizatlon' and concluded that paedomorphosis

was lmplLcated as a mechanlsm for slze decrease'

Hinlaturizatlon (changes ln morphotogy due to small size) was

studied wlthln the Anura by trueb and Alberch (1986), thls belng the

only other study of heterochrony within the group. These authors

predlcted that if the developmental rate of the 'ancestral ontogeny'

$rere to be decreased, an altered'derived ontogeny might result that

produced smaLler organisms characterlsed by retention of at least some

Juvenlle cranlal features of the ancestor. Such an analysis requires a

knowledge of the sequence of ossiflcation of the cranial elements of the

species under review, together wlth knovrledge oE lnter- and

intraspeclflc varlation Y¡lthin the sequences and an apPreclatlon of the

shape changes that characterlze each cranlal element. As lndicated

earlier (4.f.I) such data are extremely scarce wlthln the ltterature'

The myobatrachlne genus Uperoleia ls thought to be a paedomorphtc

lf-neage (fyler et aI. 1981a). Thls study aims to confirm or refute thls

premise and to elucidate the nature of thls evolutlonary mechanism

withln uperoleia.

The subfamlly Hyobatrachlnae !s probably a paedomorphlc llneage

relative to other Anuran grouPs. By outgrouP comparlson wlthln the

grobatrachlnae, then, many character states exhlblted withln uperolela

mlght be considered as post-terminal events. To avold confuslon on thls

lssue, condl-tlons of maximal ossificatlon wlthln Uperoleia are

consldered as terminal events and states recognlsed as sequences on the

ontogenetlc traJectory of these condltlons and exhlblted by other

specles, are considered to be paedomorphlc'
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4.1.4 The role of ontogeny ln the determlnation
of character PolarltY

Tr¿o schools oE phylogenetlc systematlcs have been recognlsed by

Beatty (1982). pattern cladlsts espouse that the ontogeny crlterlon ls

both necessary and sufficient for the dlscovery of order in nature

(ti|elson I9?8; Ne}son and Platnick l98I; Patterson 1982, 1983). Brady

(f982) believes that the method of constructing cladograms used by

pattern cladists is ldentical to that used by the other school of

thought - the'phylogenetic cladists'. Kluge (1985), however,

dtsagrees, and argues that phytogenetlc cladists have tended to use both

ontogenetic and outgrouP criteria whenever posslble in assessing

polarity of characters, although recently a preference has been shown

for outgroup analysis.

Regardless of to which school of thought one subscrlbes (see

Kluge 1985; Brooks and tùlley 1985; Nelson 1985 for ongolng debate) lt 1s

clear that an understandlng of ontogeny ls percelved to be of value in

Eormulating hypotheses of phylogenetic relationshlps.

Paedomorphosis |s consldered by some authors to provlde maJor

problems for phylogenetic analyses (see Eldredge and Cracraft 1980;

tfiley 1980, I98I; Arnold I98I). De Queiroz (1985) hot'rever, argues that

if additlon or modlfication of terminal ontogenetlc stages are common

patterns in phylogeny, then paedomorphosis will rarely cause problems ln

deriving phylogenles. This ls because derlved rather than ancestral

characters wlII be eLiminated. The proviso ls made. however, that lf a

terminal character lost through paedomorphosis also happens to be

ancestral, then paedomorphosls coupled wlth incomplete sampllng can Lead

to erroneous lnferences about evolutlonary character polarlty.
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It Ls posslble to predl-ct what sulte oE phenotyplc tralts should

character íze a paedomorphlc morphology through comparative analysls oE

ontogeny (Rtberch f985). It can be argued, also, that due to the slmple

regulatory basis of Ehe Process, the same transformation |s }lkely to

appear more. than once ln phylogeny, thus provldlng a rationale for the

widespread occurrence of convergence and paralletism (homoPlasy) ln

morphological evolutlon (nlberch 1985).

It would appear then. that to have maxlmal faith in hypotheses of

character polarlty, systematlc analysis should lntegrate ontogenetlc

data !ùith lngroup and outgroup data (Alberch 1985). Heterochrony might

thus be recognlsed.

Tests of hypotheses of heterochrony should take the form of an

emplrl-cal study of ontogenetlc changes of the characters 1n questlon

withln the organLsms bearlng the anomalous features, their putative

sister taxon and approprlate outgrouPs (Fink 1982) '

4.1.5 RelationshlPs of UPeroleia

The question then arises as to the selection of a putative sister

taxon and of approprlate outgroups for Uperolela'

parker (1940) recognised two subfamlltes wlthl-n the

Australopapuan Leptodactylidae (Wobatrachldae of some authors) - the

e,cloraninae (stnce changed to the Llmnodynastinae wlth the removal of

the nomlnatlve genus Orclorana to the Hylldae by T]¡Ier (1979a)) and the

Myobatrachlnae.
,r ,,

AmongstEhemyobatrachlnegenera,@Tschudlwasablackbox

for smalI, nondescrÍ-pt specles oE ttttle morphologlcal dlversltY'

Straughan and Lee (1966) recognlsed the genus Taudactvlus from withln
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crlnla wh1Ist Tyrler (I9?2a) erected Assa to accommodate Crlnia

darLlnqtonl. BLake (I9?3) ln a multlvarlate numerical analysls of

myobatrachlne genera, sPllt the remainlng crlnla lnto three genera'

Crl-nla Tschudi conflned to Crlnla qeorqlana and C. haswelli' Geocrinia

Blake for 9. vlctorlana and G. Iaevis and Ranideì'la Girard for the

remainlng sPecles-

Heyer and Llem (19?6) further spllt Crinla lnto $!¡5þ and

Paracrinla, a genus they erected to acconunodate C' haswelli' Ieavlng

crinla a monotypic genus. They also spllt AustralocrlnLa' contalning

R. tasmanlensis and R. riparia from Ranidella'

thompson (1981) subsequently suPPressed Australocrlnla finding no

evidence to support the conclusions oE Heyer and Llem (1976) leaving

TaudactYlus, @, Ranidella, Geocrinia, Paracrinia and crinia as genera

spawned Erom the heterogeneous assemblage called Crlnla prior to 1966'

Daugherty and Haxson (1982) undertook an immunological study of

myobatrachlne genera using mlcrocomplement fixatlon technlques and' in

that context, examined relationships withln Ranidellá' They compared ln

a one way study !. rlparia, R. qlauertl, R. parinslqnifera, R' blllnqua'

R. remota, R. deserticola, R' tasmaniensls' ôrrd Crinia qeorciana wlth

B.slqniEeraandconcludedthatQ.qeorqlanahadanalburninwhlchwas

moresimllartothatof!.siqnlferathanwerethealbuminsoffour

other Ranldetla sPecles.

on the basis of these data, Heyer et al. (1982) suppressed

Ranldella and synonl,mlsed the genus wlth crinia' These authors claimed

that morphologlcal data substantiated the blochemical data' Presumably

baslng thls bellef on the statement by Heyer and Llem (19?6) that all

thederivedStatesofcrlntaqeorqlanaarefoundlnRanldella.
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Barendse (1984) provlded supportf-ng data for the flndlngs of

Daugherty and Maxson (f982) wlth molecular data provlded by lsozyme

electrophoresis. Unfortunately he dld not use the same Ranldella

species as Daugherty and Maxson as he was addressing a dlfferent problem-

There apPears to be some confllct ln some of the relatlonships

predlcted by these sets oE data. Daugherty, Maxson and Barendse did

analyse some common specles. Daugherty and Maxson recognised a close

relatlonshlp between R. qlauertl and R. parlnslqnifera whereas Barendse

recognised a close relatlonshlp between R. qlauerti and Crinia

qeorqiana, although he suggested that this is an aPParent anomaly'

Hosrever, he $lgrrlí on to argue that the data are unllkely to be anomalous-

Biochemical data suggest that Crinla qeorqiana ls more closely

related to Ranidella than to any other taxon. However, hybrldization

data(seeHalnlg63forasurunary),lndlcateconsiderabledivergenceof

Crinia qeorql-ana frorn RanldelIa species.

It must be recognised that the data of uaugherty and Haxson

(1982) are based on a one way analysis to Ranldella siqnifera, not on a

two way study. (Even lf the study had been t!f,o way, convergence ln

irnmune systems ls not out of the questlon.) It is possible, therefore'

that the interpretations of these data are not a true reflection of

relatlonshlps. the decision of Heyer et al. (1982) to change the

current generlc nomenclature on the basls of these data might be seen as

a premature act based on an over Lnterpretatlon of the data.

The vaLue of allozyme data in systematlc studles ls subJect to

some debate. Hany authors consider such data to be valuable only at the

genus level and belotr (Hatson 1984). Others conslder that

electrophoretlc data are of value only at the slbtlng species level and

hence the genetlc divergence of the taxa studled by Barendse (1984) ls
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too great for construction of accurate phylogenles (Rlchardson et al'

19g6). The data oE Barendse (1984), may not, therefore, be as

supportlve of the data of Daugherty and Maxson (f982) as has been

claimed.

Despite the claims of Heyer and tlem (1976), Daugherty and Maxson

(f982) and Heyer et al. (1982) Crlnia qeorqiana has diverged

morphologtcally from RanidelÌa, the latter grouP of species forrning a

coherent,easllydefinedmorphologicalunlt.Thequestioniswhether

these genera presentLy constituted are supported by autoPomorphies.

The presence of vomerine teeth fragments in C. qeorqlana is not

shared by any Ranldella specles (ttris feature ls probably pLeslomorphic

1.e. apomorphlc in Ranidella). llodificatlon of the first metacarpal'

together with the fusion of distale carpale 2 to the dorsal surface of

o. centrale preaxiale found ln c' qeorqiana (rtg' rol) ' are aPomorphic

features absent ln Ranldella (Davies unPubl.). In additlon, the

presence of small sesamoids at finger and toe artlculatlons (present ln

e. qeorqlana, absent ln nanidella) (l,loller f98O) are probably apomorphlc

features (1.e. apomorphlc in Crlnia).

Blochemtcal data, hybridizatlon data and morphoLogical data

therefore are lncompatible. HorPhologlcal data suggest that Ranidella

and Crinia are natural groups apparently supported by autopomorphles and

since the present study ls essentlally a morphologlcal one, I prefer to

recognlse the morphologlcally hornogenous grouP Ranldella as a separate

entlty apart Erom Crinia rather than the non-homogenous grouping of

Ranldella and crinla qeorslana as proPosed by Heyer et aI. 1982-

Despite the morphological simllarlty between uperoleia and

pseudophrvne whLch lead earller workers to synonl'mize them, Daugherty

and Maxson (1982) regard Uperolela and RanldelIa as being more closely
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reLated, postulating dates of divergence of Uperolela and RanldeIIa at

54-59 my BP and of Pseudophrvne Erom Ranldella at 35-46 my BP.

In a later study of the relaElonshlps of the genera @9PII¡E,

t{yobatrachus and Pseudophrvne, Haxson and Roberts (1985 ) Provlded

immunologlcal distances of Uperolela inundata (lnterpolated ln a one way

analysÍ-s as another myobatrachlne genus for whlch antlsera ülas not

available) to Pseudophrvne oE 62, Ugnop¡lyne. of 66, Hvobatrachus of 73

and Crinia (Ranidella) oE 77 unlts. l,laxson and Roberts (1985) consider

that these data do not suggest a particularly close relationship of

Uperoleia to any of the other genera studied and ln particular not to

the Pseudophrvne, Hetacrlnia, lh¡obatrachus and Arenophrvne group.

Biochemical data, then, are of no great value 1n resolvlng the questlon

of the relationshlps of Uperolela to other myobatrachlne genera. It

seems that elther Ranidella or Pseudophrvne would be an appropriate

slster group to UperoLeia and both genera are lnvestlgated ln thls study.

Thus a llmited study of the ontogeny of bone ln qPerole:þ,

Ranidella and Pseudophryne has been attempted. The study ls Limlted of

necesslty. Breeding paJ.rs of Uperolela are rarely encountered ln the

field and breeding pairs of preferred specles wlthin the 23 taxa

recognLsed here (1.e. species wlth EuIIy roofed Êrontoparletal

fontanelles) are even more dlfficult to obtain (three of the Elve

specles are eastern states taxa Eor whlch I have no Personal field

expertence, the fourth taxon ls conflned to the MltcheLl Plateau ln

remote 11.4., and known only from a 100 metre square âr€ôr Whilst the

flfth species flttlng thls category ls known only from the type

speclmen).

In additlon, laboratory reared materlal Presents problems tn that

osslflcatlon Ls lesser (or ?sloç¡er) ln contrast to samples collected ln

natural condltlons. (Gaudln l9?3; Brown 1980 ln Trueb 1985). The study
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ls confined, then, to limlted materlal of Uperolela llthomoda and

U. trachyderma collected ln the fleld, !. l-nundata reared ln the

Iaboratory Èo metamorphosls, post metamorphlc stages of U. gqos.g and

u . laevlgata field collected and lodged ln museum col.lectlons, together

with taboratory reared Ranidella siqnlfera supplemented wlth field

collected postmetamorphlc material, êDd fletd coLlected premetamorphlc

and laboratory reared post metamorphlc material of Pseudophrvne bibronl-

4.2 Materials and methods

AII premetamorphlc and metamorphic material was staged accordlng

to cosner (1960). Postmetamorphic materlal was sexed, Yùhere posslble,

and snout to vent lengths measured with dlal calllpers. AII material

was cleared and double stalned for bone and cartlLage employlng the

method of Oingerkus and Uhler (I9??). Enzyme dlgest{.on was assisted by

placlng the specimens In an oven at 3?oc.

Descriptlon of the chondrocranlum follows Duellman and Trueb

(te8s).

OutLine drawings were made with the aid of a Hild ![9

stereo-dissectlng mlcroscope wlth a 0.4 x reducing lens and attached

camera lucida.

Varlatlon ln postmetamorphlc skull morphology was assessed by

scorlng aII specimens (where posslble) for the following characters'

each being a recognlsable conditlon along the contlnuum of varlatlon

durlng development of each feature. ,

I. NasaIs: A, absent (rtg. l16A); B, Just detectable (r'tg. lt6E);

c, thln rod of osslflcatlon (F19. ll6c); D, medlal osslflcatl-on

occurrlng (Flg. IO?C); E, osslflcatlon conplete (1.e. adult shape)

(nts. loTK).
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2.F toparletals: A, thln rod on orbltal edges (Ftg' 116A);

B, medial encroachment up toI/zway (F19. tO?B); c' medlal

encroachment greater than r/2 ruy (Flg. l07G); D, frontoparletal

nearly or completely roofed (F19. 4).

3. tlaxillaries: A, absent; B, Present but with no preorbital

process; c, present wlth preorbl-ta)- process'

4. Ouadratoluqal: A, absent; B, present but not confluent with

maxlllary (Flg. Il6F); c, confluent wlth maxillary (Fig' 116P) '

5 . Dentitlon: A. no teeth; B teeth present on Premaxlllary;

c, teeth present on maxillary to maximum level of palatlnes; D, teeth on

maxillary to level of pterygoids (r'1g. tI4c); E, teeth extending

posterlorly to pterygolds (F19- fI4F) -

6 . parasÞhenold: A, cultrlform Process l-ncompletely osslfled

anteriorly; B, cultrlform Process completely ossifled anteriorly.

7. parasphenoid: A, alae lncomptetely osslfied laterally; B, alae

completely ossified laterallY.

8. Vomers: A, vomers absent; B, vomers Present at edges of choanae;

c, vomers present medial to palatlnes; D, vomers Present at choanae and

medial to palatines.

9. Palatlnes: A, palatlnes absent (rtg. lI4A); B, ossiflcatlon

centre detectable; c, palatines not reachlng sphenethmold medially

(Fig. II48); D, palatlnes reachlng sPhenethmoid medlally (f'lg. lI4C);

E, osslflcation occurrlng laterally (ftg. 1I4D); F, palatlnes reachlng

preorbital process of pars facialts of maxlllary or beyond (FlS' 1I4H) '

lo. ptervqold: A, pterygold absent; B, antdrlor ramus, only present;

C, posterior and medial raml present-

tI. Squamosal: A, squamosal absent; B, shaft and otlc ramus Present;

C, zygomatlc ramus Present.
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12. Sphenethmold: A, sphenethmold absent (FiS' 116A); B' sphenethmold

present, ventrally only (flg. lI6G); C, sphenethmold present dorsally at

the base of the nasal cups; D, dorsally sphenethmoid V-shaped wlth

lnternal cartllage (ntg. lI6M); E, lnternal cartllage of v osslfied

(Flg. IO?K); F, sphenethmold approxlmately rectangular blocks (rlg' I07L) '

13. Exocclpltal: A, not confluent wlth frontoparletals (flg' I07A);

B, confluent medlally with frontoparletals (r'1g. I07B); C, confluent

mediatly and lateralIy wlth frontoparietals (rtg. l07K).

14. Exocclpital: A, not confluent ventrally wlth parasphenoid

(F1g. I08A); B, conEluent medlalLy wlth parasphenoid (F19. I08B);

C, confluent wlth parasphenold along anterlor length (fig. t08K) '

15. Dorsal Prootic: A, not confluent laterally with frontoparietals

(rtg. t0?D); B, confluent posterolaterally wlth frontoparietals

(Ftg. IO?F); C, confluent anterolaterally wlth frontoparletals

(rrg. roTK).

t6. columella: A, absent; B, present as cartllaginous element;

c, lncompletely ossified; D, completely osslfied'

l?. Hvotd-anteromedlal processes: A, absent; B' present but faintly

detectable; C, clearly defined; D, hooked; E, Jolned laterally with

anterior hYale.

18. Hvold-posterlor cor¡u¿r: A, cartilaglnous; B, ossifLcation centre

detectable; C, moderately osslfied; D, fulIy osslfled'

characters were ranked accordlng tO developmental stage and

analysed uslng the Spearman Rank Correlatlon Coefficient to determine

the temporal l-ndependence of the osslflcation sequences of lndlvldual

bones one from another-

Data matrlces are provlded ln Appendlx I '
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Materlal examined

Uperolela lnundata: stage 26(2), vPiz 8998; stage 27(3), vRz s999;

srage 28(2), UAZ 81000; Stage 29(r), vAZ BI0oI; Stage 3l(l), vP.z sI002;

srage 32(I), uAZ 81003; Stage 34(l), UAZ Btoo4; Stage 35(2) URZ 81005;

srage 36(3) UAZ 8.1006; Stage 3?(I) UAZ B1O0?; Stage 38(I) UAZ BI008;

srage 39(r), VAZ BIO09; Stage 4I(I), UAZ BIOI0; Stage 43(I), V Z BI0ll'

Laboratory reared.

uperolela trachvderma: stage 45, uAZ S988; Stage 46, UAZ 8989 - both

colLected NerdrY Station, N.T-

Uperoleia Iithomoda: stage 33, uAz 8984; stage 4O(2), up.z 8985-6;

Stage 43, UAZ 898?. collected Newry Station, N'T'

Postmetamorphic material: NTM RII?60, RII?56, RII?57, Uestmoreland' 9ld'

Uperoleia laevlqata: A¡{R 34364, R34367, R34369-?I, R34373-74' R34376'

R343?9, R3438Ì, Thomas Lagoon, 1.6 km 1l Arding, N.s.w. AH R34285-6'

R34288, R34293, R34295, R34297, R34300, R34302-5, Llangothlin Lagoon'

N.S.w. A¡,1 R?l?5?, R?r?60-62, R?1764, R?L?6?, R?17?0-72' R71775', R7L?78'

R?I?89, R?I?84, R?l?88, R?l?90-91, R?I?9'l-98, R7I80l, R71803-4' Bagot

Road Lagoon, via Llangothlin' N-S.tl.

Uperoleia rugosa:

Postmetamorphlc material: ANIIC 4936, 4940, 4944, 4946, 4949' 4950'

4956, 4958-60, 4966, 4969, A9?6, 498I, 4984, Lake Cowal' N.s.lJ.; 40010'

Ao0l3, Ao0l5, cowal North station, Lake cowal, N.s.lI.; Nl{v D25092,

D25I0l, Savernake, N.S.ll.

Ran ldella siqnlfera: Stage 39(10), UAZ S990; Stage 40(?), vAZ B99I;

Stage 4I(9), UAZ Bgg2:. Stage 42(4'), VAZ 8993; Stage 43(3) , VAZ 8994;

Stage 44(4), UAZ 8995; Stage 45(3), UAZ S996; Stage 46(I), VAZ 8997' aII

Iaboratory reared.
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Postmetamorphlc materlalz VAZ 8898-8921, Cannons Swamp, Mt Remarkable'

s.A.; IJAZ Bg22-924, NW Corner Fllnders chase, K.I., S.A.; VAZ 8925-928,

Hahndorf , Lobethal/Adelaide HilIs, s.A-.

pseudophrvne blbronl: stage 36. UAZ Bg7gi Stage 37, VAZ 8980; Stage 38,

uAz B98I; Stage 39, UAZ F;982;.Stage 43, VAZ 8983, Iaboratory reared'

postmetamorphlc materlal: uAZ 8930-9?8, Iaboratory reared.

4.3 Results

4.3.1 Uperoleia inundata

Ossificatlon had not comnenced ln any of the material examined'

4.3.2 Uperoleia trachvderma

Stage 45 Cranium

De roofl-nq bones: The Erontopartetal elements are osslfled as

slender rods along the orbltal edges. The nasals have not commenced

osslFlcation. The septomaxllla ls mlneralized'

Maxlllarv arch: The palatine processes of the palatal shelf of the

premaxlllaries are very falntly mineralized. Other portlons of the

premaxillaries, the maxlllaries and the quadratojugal have not begun to

osslfy.

Palatal bones: The parasphenold ls very faintly mlnerallzed but the

vömers; palatlnes and pterygoids remaln unosslfied'

SusÞensorium: The shaft and the otÍc ramus of the squamosal are

mineraltzed. The quadrate remalns cartilaglnous ln thls spectes.
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Neurocranium: the occlpttal condyles and a smaLl adJacent portlon of

the exocclpital are beginnlng to osslfy. The sphenethmoid ls

unosslfled. A smalI degree of mineraltzation along the edges of the

dentary and angulosplenlal ls apparent.

Hvo I skeleton: The cartil aginous hyold plate l-s beglnnlng to

dlfferentlate.

Postcranial elements

Pector I qirdle and limbs: ossiflcatlon centres have formed on the

suprascapula, scapula, coracold, clavicle and humerus'

Pelvlc qirdle and limbs: Osslficatlon centres have formed on the ilium'

femur, tlbiofibula, astragalus/calcaneum' Osslflcatlon of these

elements ls relatively greater than the pectoral girdle elements'

Vertebral column: Alt vertebrae are mlnerallzed'

Stage 46 Cranlum

Dermal roofinq bones: The frontoparietal elements are ossified as

slender rods on the edges of the orbits with perforated mlnerall-zatlon

posterlorly (f'lg. IO2). the septomaxllla is ossified and the nasals

unosslfied.

l.laxillarv arch: The premaxlLlaries are mineralLzed on aIl comPonents

(atary processes, palatlne processes, Pars dentalis) (rr9. I02).

Nelther the maxlllary or the quadratoJugal are mLnerallzed.

Palatal bones: HineralLzatlon of the parasphenold remaLns falnt

(Flg. IO2). Neither vomers, palatJ-nes or pterygolds are detectable'

Suspensorlum: The squamosal shaft and otic ramus are osslfied

(rrs. Io2).

Neurocranium: The occlpltal candyles and a small portlon of the

exocclpltals are mlneralized. Osslflcatlon of the prootic extends from
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the orbital edges over the eplotlc emlnences. The sphenethmoid |s not

ossifled. The dentary and angulosplenlal have begun to osslfy.

Postcranlal elemenEs

Pectoral qLrdle and limbs: The suprascapula' scapula, clavicles'

coracold, humerus, radioulna and metacarPals show varylng degrees of

osslficatlon.

Pelvlc qirdle and limbs: The ilium contlnues to ossify. the femur,

tibiotarsus, astragalus/calcaneum and metatarsals show varying degrees

of osslflcatlon. osslÊlcation has commenced on the flrst phalanges of

toes I and II.

Ver ral column: The vertebrae continue to osslfy. vertebrae I and II

are fused dorsally by a medlal cartilaginous rod (Fig' I03) ' The three

rods of the urostyle shor,r the beginnings of fusion wlth some

minerallzatlon of the dorsal tr¿o elements (Flg' 103) '

4.3 .3 Uoerolel-a ll-thomoda

Stage 33

The chondrocranlum of thÍs species ls lllustrated in Flg' I04'

The basicranlal fenestra on the floor of the chondrocranlum' t-s reduced

to a smalI Eenestra sltuated posteromedially. The trabecular plate ls

extensive and the basal plate, posterlor to the baslcranlal fenestra' ls

extenslvely lndented.

The audltory capsules are unlted by a single posterlor bridge,

the tectum synottcum, Ieavlng an extenslve frontoparletal fenestra' No

dorsomedlal cartllaginous brldge (taenla tectL medlalls) ls apparent'

The audltory caPsules flank the posterlor floor of the bralncase' The

lateral wall of the audttory capsule ls perforated by the fenestra

ovalis.
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Theplanumtrabeculaeanterlor(theanteriorendofthebral.n

case) bears a palr of anterolateral proJections, the cornua' Each cornu

ls deflected ventrally and fused with the suprarostral cartllages whlch

support the upper beak of the tadpole. The suprarostral cartilages are

divided and perforated in thls species- The lov¿er beak ls supported by

palred medlal infrarostral cartilages' MedialLy these elements

articurate with each other. posteroraterarry, each artlculates with

Meckels cartilages which ln turn artlculate lateralty with the

palatoquadrate.

No minerallzation 1s apparent at this stage'

Stage 40(I) Cranium

Dermal roofinq bones: Frontoparietal ossificatlon conslsts anterlorly

of a sllp of ossiflcation along the orbltal edges to a poLnt about half

the orbltar length, then an abrupt broadenlng posteriorly of the

osslfled portion of the bone. The posterlor region ls only faintly

minerallzed. Neither the nasals nor the septomaxllla have begun to

ossify.

Haxillarv arch: No mineralization ls apparent on any of these elements

(premaxlllary, maxillary, quadratoJugat' dentltlon)'

palatal bones: The cultriform Process of the parasphenold shows some

mlnerallzatlon for about /, lts length and the medlal portlon of the aLae

have begun to mlneralize'

Suspensorlum: No mineralizatlon ls apparent on these elements'

Neurocranlum: some minerallzatlon has begun on the condyles of the

exocclpltat.Hlnerallzatlonlsnotapparentlnanyotherelements.

Hvolarvnqeal skeleton: Formatlon of thls element ls not detectable'
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Postcranlal elements

Pectoral qirdle and llmbs: Osslflcation has not commenced on any

elements.

Pelvlc olrdle and limbs: Ossiflcation has not commenced on any elements'

Vertebral column: AII the presacral vertebrae show some degree of

minerallzatlon. The mlnerallzatlon on the sacral vertebrae ls so faint

as to be scarcelY detectable.

Stage 4O(2, cranfu.¡m

Dermal roofinq bones: The frontoparietal elements are ln the form of

slender stlps anteriorly wlth an abrupt broadening posteriorly

(rtg. ro5). The nasals and septomaxllla have not begun to osstfy.

Maxlllarv arch: None of these elements have begun to osslfy.

Palatal bones: The cultrlform process of the ParasPhenoid ls

minerallzed for about tln of. the length of the orblt whlLst the alae

are lncompletely mlnerallzed laterally (Flg. I05) - No other palatal

elements are mlnerallzed.

Suspensorlum: No elements are mlnerallzed.

Neurocranlum: The exooccipltal is ossifled only ln the area of Ehe

condyles. No other elements are mlneralized-

Hvolarvnqeal skeleton: Thls elernent ls undetectable.

Postcranlal elements

Pector I olrdle and llmbs: No elements have begun to ossLfy'

pelvlc qirdle and llmbs: Darkenlng of the osslflcatl-on centres of the

llium, femur and tlbioflbula are apparent-

Vertebral column: AII vertebrae, lncludlng the sacral vertebrae, are

osslfytng.
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Stage 43 Cranlum

DermaI rooflnq bones: The frontoparletal elements are moderatel'y well

ossl¡led (Fig. I05), belng slender anteriorly, but expanded posterlorly
ì

about '/2 way along the length oE the orblt. The posterior

ossiflcatlon ls perforated. Osslflcatlon of the nasals has not

commenced.

Maxillarv arch: Ossification has not commenced on any of these elements-

Palatal bones: Considerable mineralization is apparent on the

parasphenoid (Fi9. 105) but ossiflcation has not commenced on the

vomers, palatines or PterYgolds.

Suspensorlum: Very falnt mlneralizatlon ls apparent on the squamosal

shaft.

Neurocranium: The exocclpitals are ossifled both dorsally and ventrally

on the condyles and surroundlng area. A stlght degree of mineralizatlon

occurs anterodorsally on the prootic. No ossiflcatlon is aPParent on

the lower Jaw, sphenethmoid or columella-

Postcranial elements

pectoral qlrdle and llmbs: A small llne of mineralizatlon occurs on Èhe

anterior edge of the suprascapula. The scaPula, coracoids and clavl-cles

have begun to osslfy; so too have the humerus, radl-oulna, the metacarpal

and flrst phalanx of finger III and the metacarpal of Einger fV' No

carpal bones show ossiflcatlon.

pelvic qlrdLe and llmbs: The iIium, femur, tiblofibula, astragalus/calcaneum

metatarsals II, III, rv and V, the first phalanges of toes II' III' IV

and V and the second phalanges of toes III and rV have begun to osslfy'

No tarsal bones show osslflcation.

Vertebral column: Atl the vertebrae are osslfled. The transverse

processes have carttlaginous ttps. Presacral vertebrae I and II are



206

Jolned dorsally by a cartllaglnous rod. The urostyle ls recognlsable as

three dlstinct cartltaglnous elements, a dorsal palr and a ventral rod'

Hineralizatlon has com¡nenced on the tbro dorsal elements.

Postmetamorphlc speclmen (NT!'l RII760)' s-v 14.4 mm'

Cranium

DermaI rooElnq bones: The frontoparletal elements are moderately

separated medialIy, curved along the orbltal edges and not confluent

wlth the prootl-c on the posterior orbltal edges (Fig. 106) ' The nasals

are not completely ossifled posteromedlally and are crescentlc along

their anterior edges. The septomaxilla are completely osslfled'

Haxlllarv arch: The premaxlllaries, maxilLaries and quadratoJugals are

completely ossifled. The preorbltal Process of the pars facialls of the

maxlllary ls well developed (rig. 106) and the maxlllary and

quadratoJugal are ln firm contact. Thls is an edentate specles.

PalataI bones: The parasphenoid ls completely ossifled- Vomerlne

fragments do not occur in this species. The palatines are slender

rnedlal rods, not completely osslfled laterally; these elements have not

reached their final width. The pterygolds are completely osslfied'

suspensorium: The squamosal shaft is robust and the otic ramus

completely osslfled. No zygomatic ramus ls detectable.

Neurocranlum: The sphenethmoid |s poorly osslfled ventrally and

scarcely detectable dorsally. The prootic elements are almost

completely osslfled except for a small reglon on the orbltat edges of

the frontoparletals and at the posterlor extremities of the epiotlc

eminences. The exocclpltals are completely osslfled, and confluent wl-th

the alae of the parasphenold ventrally. The mandlble ls fully osslfled,

as ls the columella.
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Hyolarynqeal skeleton : Anteromedtal processes of the anterlor hyale of

the hyold are not detectable.

ossified.

The posterior cornua are about 2/3

Postcranial elements: ossification of all postcranlal elements excePt

the carpals and tarsals, is complete.

PostmetamorÞhic specimen (NTM Rll756), s-V 15.l mm.

Cranium

Dermal roofinq bones: The frontoparletal elements are poorly to

moderately separated medÍalfy (rlg. 106), curved on the orbltal edges

and almost confluent wlth the prootlc at the orbital edge. The nasals

are approxlmately fully ossifled and the septomaxllla also.

Haxillarv arch: The premaxlllaries are Ful).y ossified. The preorbltal

process of the pars facialls of the maxlllary ls not osslfled, but the

maxlllary ls ln flrm contact wlth the quadratoJugal.

Palatal bones: The parasphenoid ls completely ossifled. The palatines

are moderateLy slender and lncomplete laterally. The pterygolds are

fully ossifled.

Suspensorium: The squamosal shaft and otl-c ramus are complete. A trace

of the zygomatic ramus ls apparent (ftg. f06).

Neurocranlum: Dorsal devel opment of the sphenethmoid ls masked by the

frontoparletal elements. DorsoLaterally these elements are minerallzed

rather than osslfied. The ventral sphenethmold is moderately

developed. The exocclpitals are fulty osslfled ventrally, but

lncompletely osslfled dorsally (r'1g. 106). The prootic elements are

fully osslEled other than a small portlon at the orbltal edges of the

frontoparletals and lack of minerallzatlon on the eplotlc emlnences.
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The mandlble is fully osslfied. The columella is lncompletely

osslfled dlstalLy.

Hvolarvnqeal skeleton: The anteromedlal processes of the anterior

cornua of the hyoid are detectable, but very falntly so. The posterior

cornua are fully osslfied.

Postcranlal elements

Osslficatlon of aIl postcranlal elements excePt the carpals and

tarsals is largely complete. The carpal elements are heavily

mlneralized and the tarsal elements more llghtly so'

Postmetamorphic speclmen (NTî't Rt1757) ' S-V 17-7 mm.

Cranium

Dermal rooflnq bones: The frontoparletal elements are moderately

separated medtally (ntg.' 106), curved along the orbltal edges and not

confluent with the prootic at the orbltal edges. Ossiflcatton of the

nasals ls difficult to assess because of abnormality on one side'

however ruedial ossification appears to be lncomplete. The septomaxilla

is completely osslfled.

tlaxillarv arch: The preorbltaL processes of the pars facialis of the

maxillary are not detectable. The premaxillarles are fulty ossified and

the maxlllary ls ln flrm contact wlth the quadratoJugal'

palatal bones: The alae of the parasphenold appear to be lncompletely

osslfled laterally. The palatines are slender and approxlmately of

final length. The Pterygoids are fully osslfled'

Suspensorium: The shaft of the squamosal ls robust and osslflcation of

both the otlc and zygomatlc raml appears to be complete (Fig. f06) '

Neurocranium: The sphenethmold ls moderately well osslfled dorsally

(Fig. 106) and well osslfied ventrally. The exocclpltals are fully
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osslfled.dorsally and ventrally. The prootlc ls fully osslfled except

for the medial orbltal edges and portlons of the eplotlc eminences. The

mandlble and columelIa are fully ossl-fled.

Hyolaryngeal skeleton: The anteromedial processes of the anterior hyale

of the hyoid are not detectable. the posterior cornua are osslfied.

Postcranial elements: Ossiflcatlon of all postcranlal elements except

the carpals and tarsals, both of whlch are heavÍIy mineralized, are

largely complete.

4.3.4 Uperoleia laeviqata - postmetamorphl-c development

Cranial elements

Dermal rooflnq bones

Frontoparietals: The earliest development of the frontoparietals ln

thls series shows these elements as slender bones boundlng the medlal

orbltal edges, expandlng sllghtly post orbltally. They are not ln

contact with the prootlc posterolaterally (Ftg. l0?A). OssiEicatlon of

the frontoparletals progresses medlally and crenulatlons and

lndentatlons of the medial. edges occur relatlvely late (ftg. I07K-Q).

Fusion wlth the prootlc elements posterolaterally is an earfy event but

anterior fusion occurs later ln the ossiflcation sequence.

The osslflcation sequence of the frontoparletals cannot be

correlated visually with the sequences ln other cranlal elements, ê.9.

nasals (ftg. f0?). The adult condltion was not fully achleved ln this

serles (see Flg. 4).

Nasals: Hlnerallzatlon of the nasals appears on the snout as an

elongate, anterolateral rod (ptg. 1074,8). Thls rod then thlckens. The

osslflcatlon sequence appears as two qulte dlscrete events. The second
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sequence occurs medlally to the lnitlal lateral rods and proceeds 1n

that directlon (Flg. I07C). The lateral elements (maxillary Processes

of the nasals) eventuaLly thlcken and the flnal shape is achleved

(Fls. I07c-J)

Maxlllarv arch

premaxlllarv: The osslfication of the premaxlllary ls complete in the

sequence examlned.

Haxillarv: The ossificatlon of the maxillary ls complete in the

sequence examined.

Ouadratoluqal: the quadratoJugal becomes Progressively more robust tn

the sequences exËunined, but there is no change in overall shape

(rlgs 107, I08).

DentltLon: Teeth aPpear lnltlalIy on the premaxillaries (ntg' I08B) '

then sequentially along'the maxillaries from the articulation wlth the

premaxlllaries to Just posterior to the articulation of the anterior

raml of the pterygoid wlth Ëhe palatal shetf of the maxlllaries' zuII

dentitlon is apparent at approximately the same stage as comPtetion of

palatlne development (Fls. I08).

PaIataI bones

Parasphenoid: The cultrlform process of the parasphenoid !s fully

ossifled ln the sequence examlned. However, Iateral osslflcation of the

alae 1s lncomplete. In the earllest speclmen examlned (ftg. I08A) the

alae of the parasphenoid and the exoccLpltal are widely separated'

Medial confluence ls apparent ln aII the other materlal (Flg' f08) '

Vòmers: Vomerlne fragments appear only !n one of the largest specimens

(Ftg. I08L). the fragTments are medlal to the palatJ-nes. SmaII choanal

fragments were not detectable-
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palatlnes: The palatines aPPear qulte late post metamorphosis'

Inltlally they appear as centres of osslflcatl-on at about the level of

the medlan polnt of the anterlor orbltal extremities (F19' I08B) ' They

extend medially inltially (r'ig. l08D), and then laEerally (r19' l08F) '

thlckening during lateral extension (Flg. I08H-K) '

Ptervqold: The anterior ramus of the pterygold ls well developed ln all

the material examl-ned- Hoç¡ever, a small biEid posterior terminatlon of

this ramus ls apparent in one specimen (Fi9. I08A). The posterior and

medial raml develop from this terminatlon and appear very rapidly

(Flg. I08). AtI rami become more robust with age (Fig' 108) '

SusÞensorlum

squamosal: The squamosal ls clearly dellneated in all the material

examined. The otlc and zygomatic rami are formed and become slightly

more robust with age (ri'g- IO?).

Ouadrate: The quadrate remains a cartllaglnous element ln aII Uperoleia

specles.

Neurocranlum

Sphenethmold: The spheneEhmold ls not osslfled at metamorphosis' It

begins to osslfy ventrally before the. posterior portions of the nasal

cups osslfy dorsally (rlg. 1088, l0?A). Inltlal dorsal aPPearance is as

two V-shaped elements, which are cartllaginous medially. The medlal

cartilage evenÈually osslfies (Flg. l0?K) and the elements thlcken

(Ftg. lo?L) to become rectangular blocks of bone, oot confluent medlally

(Fls. 4).

otocclpltal: MaJor mlnerallzation of the prootlc aPpears to commence at

about the time that the nasals begln to mlnerallze (rtg. I0?c) ' The

prootlc remalns separated Êrom the orbltal edges of the frontoparletals

for the greater perlod of development (F19. l0?). osslflcatlon of the



2r2.

eplotlc emlnences remains incomplete untll late In development

(nfg. IO?). uorsally the exocclpltals progresslvely osslfy untll they

are confluent wlth the posterlor extremitles of the frontoparletals

(rtg. I07K). Ventrally confluence of the exoccipitals and the alae of

the parasphenold occurs relatively early (rtg. 108). The prootlc and

exoccipltal never become confluent to form an otoccipital element ln

Uperoleia (Fls. I07).

l{andlble: Ossiftcation of the mandibular element ls complete in the

sequence examined.

Hyol arvnqeal skeleton: The cartilaginous hyold plate apPears initlally

with clearty dellneated unadorned anterlor hyale, poorly deveLoped alary

processes, cartllaginous posterlor Processes and cartllaginous posterlor

cornua (rtg. 109).

The alary processes remaln poorly defined laterally untll final

definltlon ls achieved. This ls at about the tlme that ossification of

the posterlor cornua !s complete (Flg. 109). The anteromedlal processes

oE the anterlor hyale appear lnitlalIy as falnt slender cartllaginous

proJections whlch Ehlcken sllghtly and then extend posterolaterally

eventually fusing. with the anterior hyale laterally' The resultant gap

becomes fllled r¿ith cartilage and the adult condltlon ls achleved

(r'tgs. I09, 5).

4.3.5 Uperolela ruqosa - postmetamorphlc development

cranial elements

Dermal rooflnq bones

Frontoparletals: The frontoparletals are weII osslfled ln the materlal

examlned. They are approxlmately 3/a osslfled 1n the earliest
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speclmen (ntg. II0A) and contlnue to osslfy medlally untll they become

only poorly separated (Flg. IlOH,K). Ho,g]ever, rate of osslflcatlon

relatlve to changes ln other elements. varies greaÈIy between speclmens

(see Flg' tI0K,L). The prootic ls confluent medlally with the lateral

extremitl-es of the frontoparletals ln alI the material examined'

Nasals: The nasals are moderately wetl osslfied ln the earllest

speclmen (Flg. IIOA). They reach their adult condition relatively early

ln the sequence (Flg. IIOE) '

Haxlllarv arch: The premaxillary, maxillary and quadratoJugal are EuIly

developed ln this serles. uperoleia ruqosa is an edentate species'

Palatal bones

Parasphenold:Theparasphenoldlsfullydevelopedlnallthematerial

examlned.

Vomers:Vomerinefragmentsdonotoccurinanyofthlsmaterlal'

Palatlnes:Thepalatinesarerelativelyslenderintheearllest

speclmen(Flg.rlIA),butofapproxlmatetymaturelength.These

elements thicken durlng development (fig' Ill) '

Ptervqoid:Thepterygoldlsfutlydevelopedlnallthematerlal

examined.

Suspensorium

squamosal: The squamosal shaEt and otic ramus are fully develoPed tn

all the matertal, but the zygomatic ramus does not develoP until

relatlvely late (F19. Iloc) -

Ouadrate: The quadrate ls cartllaglnous ln thls specles'

Neurocranlum

sphenethmold: The ventral. sphenethmold has begun to develop ln the

earllest speclmen (Flg. lllA). The dorsal sphenethmold appears flrst as

aV-shapedosslflcatlonatthetermlnatl.onofthenasalcups
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(ntg. IIIB). However, dorsal development ls masked by the

frontoparletals (Flg. If0B). The dorsal development becomes lndependent

oE the frontoparletals (r'tg. llOc) but the adult condltlon of tenuous

contact with the nasals ls only approached ln the largest specimen

(Fls. Ir0L).

otocclpltal: Inltially the exocclpltals are not conÊluent dorsatly with

the posterior extremities of the Erontoparletals (Flg. 1l0A), nor with

the alae of the parasphenold ventrally (Fig. IIIA). Such confluence is

achleved, however, relatively rapidty (Flgs ll0, ffl). The prootic Ls

overlain by the lateral extremitles of the frontoparletals ln alI the

material examined, but osslficatlon of the eplotic eminences is

incomplete at Eirst (Flg. Il0A,C,D). The prootic and exoccipltal do not

become confluent in this specles. The columeLla is fully ossified ln

alI the materlal examlned.

Handlble: The mandlble ls fully osslfled ln the material examl-ned-

Hvolarvnqeal skeleton: The hyoid ls futly formed and the posterior

cornua fully ossifled tn all the materlaL examined (Flg- Ir2).

Postcranlal elements

The postcranlal elements are fulIy developed ln the material

examlned. The condition of the carPal and tarsal bones could not be

ascertalned as these elements were crumbly and poorly stained

(?decalclfied by Eormalln) -

It was not posslble, then, from an examlnatlon of this material

to determlne at what stage the fusion of dlstale carpale 2 and 3

occurs. However, fusion of these elements had occurred ln a femaLe

specimen of a S-V length oE 2O.2 mm (nM ng9tlQ) and ln a second speclmen

of a s-V length of I9.9 nun (AH R90615).
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4.3.6 Ranidella signl-fera

Stage 42

No apparent minerallzatlon or ossiflcatlon are detectable, but

changes to the shape of the chondrocranlum have commenced-

Stage 43 Cranlum

Dermal rooEinq bones: The frontoparletals are osslfied as slender

Iengths of bone on the edges of the orbits-

has not co¡nmenced.

Maxillary arch: Nelther the premaxlllaries,

or teeth have begun to osslfY.

Ossification of the nasals

maxillaries, quadratoJugals

Palatal bones: The parasphenold has begun to ossify, V€r1l Ealntly, at

the Junction of the cultriform Process and the alae, but the vomers'

palatlnes or pterygolds ãre not detectable-

Suspensorlum: The squaruosal shaft has begun to ossify. The quadrate

remains cartf-Iaginous ln this specles.

Neurocranium: The exoccipital has begun to osslfy both dorsally and

ventrally in the region of the condyles. The prootf"c, sphenethmoid,

columella and mandlble remain unossified-

Postcranlal elements

Pectoral qirdle and llmbs: The humerus and radloulna have begun to

ossify together wlth the scapula, clavicle and coracoid.

Pelvlc qirdle and llmbs: The illum, femur, tlblotarsusr

astragalus/calcaneum, the metatarsals and the first phalanges of toes

III and V have all begun to ossifY.

Vertebral column: Osslflcatlon ts apParent on the elght presacral

vertebrae but not on the sacral vertebrae and the urostyle.
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Stage 44 Cranlum

Dermal rooElnq bones: Ossiflcatlon of these elements remalns as ln

stage 43.

palatal bones: Ossification of these elements remains as in stage 43

wlth slightly greater ossiElcatlon oF the parasphenoid giving a

triangular shaped bone.

Suspensorium: Ossiflcatlon has conunenced on the otlc r¿rmus of the

squamosal.

Neurocranium: ossificatLon remalns as ln stage 43.

Postcranial elements

Pectoral qlrdle and limbs: The suprascapula, scapula, coracoids and

clavlcles have begun to ossify and the humerus and radloulna contlnue to

osslfy. No metacarPals have ossified.

Pelvic qlrdle and limbs:, The illum, femur, tlbiotarsus'

astragalus/calcaneum, metatarsals and the flrst phalanges of toes II,

III and fV are osslfYing.

Vertebral coLumn: AII vertebrae are now ossifylng. The urostyle

remalns as three distÍnct cartllaginous elements.

Stage 45 Cranium

DermaI roofinq bones: Ossificatl-on of the frontoparietals has extended

posterlorly to encroach sllghtly posteromedlally behind the orbit- the

nasals have not yet begun to osslfy-

Maxlllary arch: Ossiflcation of the premaxlllary has commenced and a

sliver of osslflcatlon of the maxillary occurs on the anteroventral edge

of the pars dentalls. The quadratoJugal has not begun to osslfy.

Palatal bones: The alae of the parasphenold are well deflned; the

cultrlform process ls short and truncated. Vomers, palatlnes and

pterygolds are not defLned.
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ry:TheSquamoSaIshaftandtheot1cramuSofthesqu¿rmoSaI
are osslfled.

Neurocranlum: The exocclpltals are osslfied dorsally and ventrally.

The prootlc and columella are unosslfled. Both the dentary and

angulosplenial of the mandlble have commenced osslflcatlon.

Postcranlal elements

Pectoral qlrdle and llmbs: In addition to the already ossifylng

elements, the metacarpals have begun to mineralLze.

Pelvlc qlrdle and limbs: the metatarsals of all toes and the first

phalanges on toes II, III, rV and V and the second phalanges on toes III

and IV have begun to osslfy.

Vertebral column: AII the vertebrae are osslfylng. Fusion of the three

urostyle elements has begun wlth some dorsal ossificatlon.

Stage 46 Cranium

DermaI rooflnq bones: ossiffcatlon of the frontoparletals l-s as in

stage 45. The nasals have not begun to osslfy.

Maxlllary arch: The premaxLllaries and maxillaries are osslfylng. the

quadratoJugal has not yet begun to minerallze.

Palatal bones: The parasphenold remains the only element osslfylng.

SusÞensorium: The squamosal shaEt and otlc ramus are osslfled.

Neurocranium: The exoccipltal ls partially osslfled dorsally and

ventrally. The prootlc has begun to ossify ventrally. The dentary and

angulosplenlal contLnue to osslfy.

Post cranlal elements

Pectoral qirdle and llmbs: The met

elementT have begun to osslfy.

acarpals but no phalanges or carpal
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PeIvic olrdle and llmbs: The metatarsals and phalanges on all toes but)

no tarsal elements, have begun to ossify-

Vertebral column: The vertebrae continue to osslfy but none is fused

dorsally. The urostyle elements are fuslng and osslficatlon is

occurrlng ln both the dorsal and ventral elements'

At metamorphosls, then, the following elements have commenced

ossiflcation.

cranlum:' FrontoparietaLs, premaxlllary, maxillary, parasphenoid,

squamosal shaft and otic ramus, prootic, exocclpltal, dentary and

angulosplenial of mandible'

Post cranial elements: suprascapula, scapula, clavicle, coracold,

humerus, radioulna, metacarpals, lllum, femur, tlbiofibula,

astragaluS/calcaneum, metatarSals, phalanges, Vertebrae, urOstyle'

The Eollowing elements have yet to commence osslfication.

Cranlum: Nasals, teeth, vomers. Palatlnes, pterygoids, sphenethmoid'

columella, posterlor cornua of hyoid-

Post cranial elements: Phalanges of hands, carpal bones, tarsal bones'

Postmetamorphic osslf lcation

Dermal rooflnq bones

Frontoparietals: The frontoparletals apPear first as slender elements

on the orbltal edges, sllghtly thickened posterlorly and lnclined

medlally. The elements change little throughout the sequence other than

thickenlng sllghtIy, particutarly posterlorly (rlg. r13).

Nasals: These elements aPpear flrst as slender sllps (ntg' fl3B) ' They

appear to thlcken uniformly along thelr length- A second centre of

osslflcatlon appears medlally (r'1g. IL3C,D) lnltlatlng a change ln shape

(broadenlng) medlally. The elements then broaden Laterally (Fig- II3,G-I)-
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Haxlllarv arch

Premaxlllarv: The premaxlllary is fully formed tn the materlal examlned'

Maxlllarv: The preorbltal process ls not apparent lnitiatly on the pars

faclalls of the maxlllary (ntg. Il3A). Hohtever, thls eLement apPears

before the palatlnes are lnltiated (fig' II3B) '

Ouadrato'luqal: Thls element ls fully formed and almost articulated ln

the materlal examined.

Dentltlon: Dentition ls almost complete in aII this material except

perhaps posterlor to the pterygoid articulation (Flg. r14).

vomers: choanal vomerine fragiments apPear flrst at about the time the

dorsal sphenethmoid begins to osslfy (Fig. If4). The nedial fragments

are tiny and appear very late in ontogeny (Flg' II4) '

Palatines: The paLatines begln to ossify from osslfication centres

about midway between the. ventral sphenettunoid and the preorbital process

of the pars faclalls of the maxillary. Osslflcatlon appears to Progress

medially and, to a lesser extent, Iaterally and then, having reached the

medlaL extremity, Eurther laterally (ntg. II4D) untll the bones

artlculate wlth the maxlllary (rlg' tr4r) '

Ptervqold: ossificatlon of the pterygold aPPears to be complete at the

commencement of this sequence-

Suspensorlum

squamosal: AII eLements of the squamosal are formed in thls material'

The zygomatlc ramus lncreases ln length and thlckness (ffg' Il3D'E) to

the adult condltlon.

Ouadrate: The quadrate ls cartilaginous ln thls species'

Neurocranium

sphenethmold: The dorsal sphenethmold osslfles after the ventral

sphenethmold (Flgs 113, II4). Inltlally lt appears as a strlp of bone
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dorsally whlch expands to a V-shaped element wlth a cartllaglnous

centre. The cartllage evenÈualIy osslfles and the shape changes to a

rectangular block (ftg. Il3I) -

otoccl_pl_tal: The prootic does not fuse lnltlally with the

posterolateral edges of the frontoparletals (ftg- Il3A-G). Fusion

occurs posteriorly (rlg. lI3H) and then anterlorly (Fig- 1I3I). This 1s

one of the last elements to complete fuslon. The exocclpltals fuse with

the Erontoparietals dorsomedlalty at the same tlme as the prootlc fuses

wlth the posterolateral edges of the same element. Ventrally the

exocclpltaLs remains disJunct from Ehe alae of the parasphenoid for most

of the developmental sequence, lnltlally fuslng laterally (Flg- ll4F,G)

and then medially (ntg. II4H,I). The columella is aPparent ln all the

materlal examined, but ls partly cartllaglnous |n smaller specimens'

Ossification ts coriplete'after the appearance of the choanal fragments

(rrg. ll4D).

Mandlble: OssiflcaÈ1on of the mandible ls complete Ln all the material

examlned.

Hvolarvnqeal skeleton: The anteromedlal Processes of the anterior hyale

of the hyoid 1engthen, ôrrd in some cases become dlsplaced laterally and

appear hooked in the materlal. Both male and female specimens show the

same hyoid morphology (rlg. II5) contra Trewavas (1933)'

4.3.? PseudoPhrvne blbronl

Stage 38 Cranium

Dermal rooflnq bones: The orbltal edges of the frontoparletals have

begun to osslfy. AnterLorly they are very slender, broadenlng sllghtIy

posterlorly. No osslELcatLon of the nasals ls detectable.
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Haxlllarv arch: The alary processes of the premaxlllarles have begun Èo

-

osslfy. No osstflcatlon of the maxlllary or the quadratoJugal ls

apparent.

Palatal bones: Very falnt mlnerallzatlon is detectabLe on the

parasphenold at the Junctlon of the cultriform process and the alae. No

osslflcatlon of the vomers. paLatines or pterygolds ls apparent.

Suspensorium: The squamosal shaft has begun to osslfy but not the otlc

or zygomatlc rami. The quadrate remains cartilaginous in this species.

Neurocranlum: The exoccipitals are osslfied ln the condyle region and

the prootlc ls faintly minerallzed anteroventrally. the sphenethmoid

and mandible are not mineraLized.

Postcranlal elements

Pectoral qlrdle and forellrnbs (not yet erupted): The following elements

have begun to osslfy: sgprascapula, scapula, clavlcIe, coracold,

humerus, radloulna, metacarpals I, II , III and rV, phalanx I on digits

II, III and rV.

Pelvlc qirdle and hlnd ltmbs: The following elements have begun to

ossify: tlLum, femur, tlbloflbula, astragalus/calcaneum, metatarsals I,

II, III and rV, phalanx III on toes III and rV.

Vertebral column: AII the vertebrae have begun to ossify but not the

urostyle elements.

Stage 39

osslflcatlon ls essentlally the same as for stage 38 with perhaps

sllghtly more mlneraLization. The exceptlons are the shaft of the

squamosal and the alary processes of the premaxlllarles which lack

mlnerallzation ln contrast to the stage 38 speclmen.
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Stage 43

The elements osslfl-ed are those ln stage 38 with greater

osslflcation of the frontoparletals and the parasphenold. The prootlc'

exocclpltals, squamosal shaft and atary processes of the premaxi)-Iaries

are minerallzed. Post cranlatly the osslflcatlon ls as shown in the

stage 38 speclmen.

Postme tamorphlc mater lal

The cranial elements only are described in this materlal. The

earliest speclmen has only the premaxLllaries, frontoparletals'

squamosal shaft and otic ramus, exocclpitaLs in the condyle region, âDd

ossificatlon centres for the maxiLlaries, detectable (Fig. I16A).

Dermal roofinq bones

Frontoparletals: Ossiflcatlon of these elements aPPears flrst as narrow

strlps on the orbltal edges (Flg. It6A). These thicken sllghtly

posterlorly, and extend sllghtly posteromedially, terminating acutely

(ftg. IÌ68-F). posterolaterally these elements are not confluent with

the prootic until maturltY.

Nasals: The nasals conmence osslflcation after metamorphosls, lnltlally

as osslflcatlon centres on the snout. Ossiflcation of the nasals

commences after the pterygolds but before the septomaxllla. The

ossiflcation centres 9ro!{ to form slender strlps (ffg. ff6G) which

thlcken sllghtIy and then apPear to undergo a second ossifLcatlon

sequence medlally (819. II6H,L). Thls occurs before the palatines

aPpear.

Haxlllary arch

Premaxlllarv: The premaxlllarles are complete at metamorphosls' One of

the flrst elements to appear ln the Postmetamorphlc osslflcatLon



223.

sequence ls the maxlllary. Ossiflcatlon progresses posterlorly

(ntg. ll6A-c) and eventually the element artlculates with the

quadratoJugal (rtg. ff6H-Q).

OuadratoJuqal: The quadratoJugaLs appear postmetamorphlcally. From the

materlal examined, lt appears that these bones appear as fully shaped

elements, osslflcation not proceedlng stepwise.

Dent it l.t ion: Pseudophrvne bl-bronl 1s an edentate species.

PaIataI bones

Parasphenoid: ossification conmences at the Junctlon of the cultrlEorm

process and the alae (Flg. l168). ossification progresses lnltially

anterlorly on the cultriform process. Thls element appears to osslfy

synchronously along lts length once the inltiaÌ ossificatlon centre has

been estabLlshed (F'tg. Il6C). The cultriform process appears triangular

before ossiflcation of the alae commences ln a lateral directlon. The

alae are short for a great deal of the developmental sequence

(rtg. fISP) but they eventually extend laterally to the adult condltlon

(see Lynch 1971, p. 95).

Vomers: Vomerine fragments do not appear in this specles.

Palatlnes: The palatines appear first as tlny centres of osslflcatlon

(rtg. II6J) at about the same time as the dorsal sphenethmoid begins Èo

ossl-fy. The osslflcatlon centres extend laterally to become slender

rods (r'ig. II6L), then they thlcken and reach the adult condltlon

relatlvely early (ntg. ll6N).

Pteryqolds: The anterior ramus of the pterygoid ls the flrst element to

osslfy (rtg. Il6D). It terminates posterlorly ln a blfld structure

whlch dlfferentl-ates lnto the medial and posterlor raml at approxlmately

equal rates (rtg. ll6F,H).
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Suspensorium

Squamosal: The squamosal shaft and otic ramus are ossiEled at

metamorphosls. Both grotr ln length and eventualLy the zygomatlc ramus

beglns to differentlate anteriorly (Flg. LI6G). The zygomatlc ramus

does not dlfferentiate until the shaft and otic ramus have achieved

approxlmately termlnal proportions.

Ouadrate: The quadrate remains cartllaginous ln thls specles.

Neurocranlum

Sphenethmoid: Both the dorsal and ventral sphenethmoid aPPear

approxlmately synchronously, but the ventral sphenethmoid ls osslfied to

a greater degree than the dorsal element (ntg. ll6H,I)'

otocclpltal: The exocc lpitals and prootlc osslfy independently and onLy

become confluent at maturity. The prootic and frontoparietal elements

are widely separated i,nltlally. They fuse fl-rst posterlorly (ptg' 1I6J)

but had not Eused anterlorly in the material studied here. The

exocclpltals ossifled slowly dorsally and had not reached the

frontoparletal elements in thls material. VentratLy the parasphenoid

and the exocclpltals were separated (Flg. lf6K). These elements flrst

make contact medlally (Flg. If6P) and eventually lateralIy. The

columella ls absent ln Pseudophrvne bibronl'

HandlbLe: The mandlble ls osslfied at metamorphosis'

Hvolarvnqeal skeleton: There aPPears to be tittle change to the

hyolaryngeal skeleton once tt has formed (n19. II7) other than for the

posterlor cornua to osslfy and for the cartllage of the anteromedial

processes of the anterlor cornua to strengthen.
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0.86*

o.92*

0.80*

0.74*

0.67*

0 .68*

0.7r*

0. ?2*

o.72*
0.93*

0.82* 0.85*

N
N
-jcharactercodes: l=nasals; 2=frontoparletals; 3=maxlllarles; 4=quadratoJugat; 5=dentltion;

6=cultrtEornprocessofparasphenold; ?=alaeofparasphenold; 8=vomers; 9=palatinesi l0=pterygotds;
ll = squamosal; 12 = sphenethmotd; 13 = dorsal exocctpltal; 14 = ventral exocclpltal; 15 = prootlc.



values oE r=, the spearrûan Rank correlatlon coeEflclent between lndlvlduaL bones ln an ontogenetlc serles of Ranl-della

NulI hypothesls H.i, = samples are tndependent. coeÊElclentsÞ crltlcal value at P = '05 are lndlcated wlth an

Raw data are provlded ln Appendlx l'

2 34 5 6 7 I 9 t0 tl 12 l3 t4 t5
I

0.89*

o-66*

0.89*

o.62* 0 .63*

0.40*

o.5l*
o.72ù o.62*

Character

I
2

3

4

5

6

7

I
9

l0
II
t2
t3

l4
I5
I6

0.58*

0.63*

0.?4r

0 .66r

0 .53r

o.62t
o.42

0.70*

o.77*

0.65*

o.62*

0 .70r

o.72ù

I .00r

0.69*

o -74*

o.72'
0 .63t

0.79*

0.54*

0.90*

o.62*

0.59*

0.82*

0 .59*

0.6?*

I .00*

0.51*

o.52*

0.63*

0.62*

0.?3*

0 .64*

0.?rt
0.34

0.69*

0.47t

0.82*

0. ?3t

0.?t*
0.48r
0 .75*

0.67*

0.80*

0.52*

0 .66*

0.49

0.52*

0 .63*

0 .66*

0 .'10*

0.85*

o.72*

5 = dentitlon; 6 = cul.trlform process
ll = squamosal; 12 = spheneÈhnold;

N
N
@

Charactercodes: I=nasalsi 2= frontoparletals; 3=maxlllarles; 4=quadratoJugal;
oEparasphenold; ?=alaeofparasphenold; 8=vomers; 9=palatines; l0=pterygolds;
tg = aorlal exocclPltat; 14 = ventral exocclpltat; 15 = prootlc; 16 = columella'
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4.3.8 Comparative data and analysis

The sequence of developmental events (not always complete) Eor

aII the taxa described here, ls summarized in Flg. IL8. coefflcients of

correlation for osslfying elements are shown ln tables 5-8 and raw data

are provlded ln APPendix 2-

4.4 Discusslon

Tomyknowledge,nostudyofthePostmetamorphicdevelopmentof

bone within the Anura has been publfshed. As lndicated by Trueb (1985)

such studies wllr be hlndered by the lack of appropriate staging tables

for such material.

Thecurrentstudyhasbeenhamperedfurtherbytheplecemeal

nature of the material obtalned e.g. Premetamorphic material of

q.. llthomoda were Eield collected from one slte on the western boundary

of the N.T. whilst the limlted Postmetamorphlc materlal examined came

from the vlclnlty of the foot of the Gulf of carpentaria. In addltion'

premetamorphlc rûaterial of Ranldella siqnlfera was laboratory reared

l,¡hilst postmetamorphlc speclmens were fleld collected, and vice versa

for pseudophrvne btbronl. The postmetamorphlc U. Iaevlgata materlal

came from two separate populations and Lt Û{as apparent that the two

samples could not be grouPed.

Nonetheless, even glven all these pttfalls' some useful

descrlptlve tnformatlon has been obtalned. Trueb and Alberch (1986)

assessed osslflcatlon of the skuLt by the use of l-ndlces lncorporatlng

the area oE the nasals and of the frontoparletals uslng d191t1zln9

technlques. Thls method could not be applled ln thls study because of

the nature of the osslflcatlon sequence of the nasals. The lnltlal part
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of the sequence resulting ln a rod-like element ls largely complete

before the second (medlal) sequence commences' the outllnes of which

remaln lndeterminate for a considerable period of time.

Thls also precluded shape analysls necessary for an analysls of

the data within the conceptual framework of Alberch et aL. (1979)' An

attempt has been made, however, Èo exanlne osslflcation ".q,,ta't"= 
of

indlvldual bones relative to other bones. The dlfficulty here lles ln

the fact that recognisable stages wlthln a contlnuum of development are

not necessarlly linear withln a ttme framework. The only tl-me framework

avallable (1n the absence of preclse age data) is the snout-vent length

of the indlvldual and this ls shown here and elsewhere (Shea 1983), oot

always to be a rellable indlcator of age-

The data derlved from postmetamorphic U. Iaevlqata indicate that

dermal and endocnonAraf elements are ossifylng lndependently

('Iables 5,6). Trueb and Alberch (1986) arrlved at a slmllar conclusion

from a study of adult specirnens of 66 taxa of frogs of varying slzes'

Although the two samples of u. laeviqata do not show ldentical results'

thls lndependence ls arguably demonstrated. clearly the analysis should

be repeated with material of known ages ' Iarger sample sizes and several

samples, Eor unequlvocal results.
/
These data indicate Lndependence of two dermal elements ln their

osslflcatlon sequences' namely the nasals and the frontoparletals'

Since these two elements are amongst the most varlable ln shape wlthln

Uperolela, such lndependence ls not unexpected.

Trueb and Alberch (1986) predlcted that in small frogsrelements

that show the greatest variatLon ln shape are those that appear later ln

ontogeny. In u. laevlqata whlch Elts lnto both thelr small and medlum

categorles, the Erontoparletal elements are ¿rmongst the flrst to osslfy'
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although the osslfication sequence ls a prolonged one ln p. laevlqata.

The nasals are, however, postmetamorphlc bones and together.with the

palatlnes, zygomatlc ramus oÊ the squamosal and vomers, fulfll thls

predlction.

Endochondral and dermal bones do not shor¡¡ the same degree of

lndependence ln RanideLla siqnlEera and Peudophrvne blbroni as exhibited

by U. laevtqata (tables ?,8)); in fact developmental sequences of almost

aII elements show very good correlation ln these species. l'Iany elements

reach their termlnal states earller in ontogeny ln these specles than in

U. laeviqata (e.g. preorbltal process on pars facialls of the maxlllary,

zygomatlc ramus of squamosal, maxlllary and premaxlllary teeth,

frontoparletals ) .

In both q. Iaevl-qata and R. slqnifera there Ls, however, a lack

of correlation ln the osslElcatlon sequences of the exoccipltal dorsally

and ventrally. The components of the hyoid, however, develop

synchronously f.n both sPecles.

The independence of many osslflcatlon sequences ln U. laevigata,

tf representative of the genus, lmplies a greater capaclty for

osteologlcaL divergence within Uperoleia than in Pseudophrvne and

Ranldella caused by heterochronous mechanisms. Thls prediction ls

supported by data presented ln Chapter 5.

The data provlded by premetamorphic stages lndlcate that the

development stages of Gosner (1960) used in thls study, are too broad to

dlscrlmlnate the preclse order of appearance of cranlal elements.

However, lnformation has been obtalned, lf somewhat fortuitously,

allowlng dlscrlmlnatlon of sequences of development wlthln certaln

elements. Trueb (1985) found slmllar constralnts when she assembled
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data from 18 specles of anurans and compared the lnformation so

obtained. However she did provide the foltowlng generalizatlons.

(1) In the maJorlty of specl-es, three bones aPpear before the onset

of metamorphosis, namely the dermal elements, parasphenoid and palred

frontoparletals, and the endochondral exocclPitals. My data support

thls generallzatlon (see Flg. II8) -

(ii) Amongst the first bones to osslfy durlng the metamorphlc

processes (defined as the time at which total body length begins to

shorten, larval mouthParts break down, the skin over the Eorellmbs

becomes transparent and they are extruded from the body) are the

septomaxllla, the premaxltlary, the maxlllary, squamosal, dentary and

angulosplenial.

My data support this generalization in the maln wlth the

exception of the sepdomaxlLta which Ls a postmetamorphic element ln

RanldeIIa siqntfera and Pseudophrvne bibroni and the maxillary which Ls

a postmetamorphic event ln P. blbronl-
r tqtr)

Trueb,rðcorded that Èhe nasaLs aPPear more or less

contemporanously together with the prootic as a metamorphic event ln

most species, It ls in thls element that the myobatrachine specles

examined dlffer most markedty. The devetopment of the nasals ls a

postmetamorphlc event ln all the species ln thls study contrary to the

data supptled by Trueb (1985). The exceptlon in her llst ls the dlrect

developing Eleuthorodactvlus nubicola for whlch the nasals are not

recorded (t ynn lrg42) indlcatlng the probabillty of a Postmetamorphlc

event slnce the analysis did not extend beyond metamorphosls.

Interestingly thls 1s the only leptodactylld specles ln Trueb's analysis-

Tor"lard the end Of metamorphosls, the mentomeckellan,

quadratoJugal, palatines and pterygolds are formed, together wlth the

vomers, the appearance of whlch ts hlghly varlable'
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These bones are all postmetamorphlc features ln the specles

studled here.

(iil) Amongst the post-metamorphic bones, tF the quadratoJugal,

pterygoid and palatines are not present prior to metamorphosis, they are

amongst the flrst Èo appear.

AJ.though this ls not strlctly true for the myobatrachlne specles,

It ls an acceptable generalizatlon.

The sphenethmoid ls a postmetamorphlc bone ln all species except

Ascaphus truei and Rhinophrynus dorsalis and my data support this

observatlon. lty data also support the appearance of the columella as a

Iate post metamorphic event.

It would seem. then, that ossificatlon of some elements r¡ithln

the myobatrachÍne genera studied here (e.g. nasals, vomers) show

dlfferlng patterns. from those found withln other anurans from dlfferent

famllies. Hordever, as Trueb (1985) so cogently puts lt, conclusions

based on incompLete data for only 18 (now 24) of the some 3400 specles

of frogs are scarcely well based.

I do not propose, then, to attempt to draw major conclusions

about ontogeny of bone ln myobatrachine specles from the limited

descrlptlve data provlded here, but tender the lnFormation to a growlng

data base from whlch some conclusions may be drawn at a later date.

The hypotheses proposed earlÍer regardlng the nature of the

osteologlcal features separatlng Q. arenlcola and U. lnundata and

U. ruqosa and U. capltulata can be examlned Ln the llght of the

lnformatlon obtalned from thls study.

The data provlded on the development of the nasals ln

p. laevlqata conflrm the supposltl-on that the condltlon of the nasals ln

U. arenlcola Ls an earller stage of development through whlch
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U. lnundata probably progresses (Flg. I07D compares wlth Fig. 7C and D

of lrler et aI. 1981a). It ls not posslble to ascribe readlly the

relatlve exposure of the frontoparletal fontanelle, as the only

Uperoleia material examlned wlth a wldely exposed frontoparletal

fontanelle in Èhe adult 1s the two U. trachvderma metamorphLings.

However lndirect evidence from u. Iaeviqata, P. bibroni and R. slqnifera

gives weight to the supposition that the exposure of the Erontoparietal

fontanelle shown 1n U. arenicoLa 1s. an earller ontogentÍc stage of the

condltion found tn u. l-nundata.

Data from U. laeviqata lndicate that the nasals and the

frontoparletals ossify lndependently. Thus one would expect a great

capaclty for change tn these elements and paedomorphosis couLd be

operatlng on each of these elements. Unfortunately these data cannot be

related to a third'element exhibiting dlfference between the two specles

and therefore these data do not negate the second hypothesis, that the

features ln U. arenlcola are the result of paedomorphlc arrest. It ls

not posslble to dlscrimlnate between the two hypotheses uslng the data

provided here. Resolution of the dilemma requires addltfonaL topotyplc

material for U. arenicola together v¡lth call data.

Regardlng the second species palr, lt r¿ould seem from the llmlted

study of U. ruqosa that the roofing of the frontoparletal fontanelle,

aLthough not a llnear event wlth respect to the snout to vent lengths of

the specimens, is a relatlvely rapld sequence ln the ontogeny of the

postmetamorphlc frog. Hence the exposure of the frontoparletal

fontanelle exhiblted by p. capitulata 1s unllkely to be that shown by

young (1.e. Elrst season) frogs. Added weight to Èhis hypothesis ls the

fact that of the speclmens of U. ruqosa examlned from across the spectes

range, Donê showed the frontoparletal fontanelle exposure exhlblted by
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U. capitulata except for the clearly subadult material examlned ln thls

study.

Slmllar arguments can be advanced for the relationshlp of the

nasals with the dorsal spheneÈhmoid elements. As can be seen ln

Fig. II0, postçrior ossiflcatlon of the nasals apPears to Progress more

rapidly than does osslEicatlon of the dorsal sphenethmoid elements.

Hence separatlon of these elements ln an adult frog would seem to be a

real phenomenon and not a pof-nt sample of an ontogentlc sequence. In

addition data Erom U. Iaevlqata shold that the nasals and the

frontoparletals osslfy independentty whilst the nasals and sphenethmoid

and the sphenethmoid and frontoparletals are corelated-

Glven these observatlons, I subscribe to the hypothesis that the

condltlons of the nasals, sphenethmoid and frontoparletal fontanelle

exhibited by U. capltulata are the result of paedomorphlc arrest of the

ossiflcation sequences of these elements, ôDd I conslder that the

ontogenetic data described here confirm the taxonomlc decisions made

earller. Catt data for q. capltulata are necessarY to provide

unequlvocal support for this contentlon. (P.D. l¡IcRae of the Queensland

National Parks and tllldtlfe Servlce collected both U. ruqosa and

p. capitulata in February 1986 Erom the DPI Swamp at CharlevilLe in

Queensland. At the time, he thought there were two call types, but did

not have a recorder to obtaln the necessary lnformatlon. K.R. McDonald

pers. conun. ).

A number of observatlons can be made about the osslficatlon

sequences of lndlvldual bones withln the specles studled here.

1. FrontoÞarietals. The frontoparletals ossify lndependently of the

other dorsal rooÊlng bones (e.g. nasals, prootlc and exocclpltal) tn

U. Iaevlqata. The same co{nment cannot be made about R. slqnLfera and
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!. bibronl since the degree oE osslflcation of these elements l-n these

two species ls very much less. The condltlon ln R. sl-qnlfera and

!. bíbronl resembles some other species of Uperolela (e.g. U- talpa'

and U. borealls) so |t !s clear that the exPosure of the frontoparletal

fontanelle,is a paedomorphlc f.eature in many Uperolela specles, as lt is

ln Ranldella and Pseudophrvne.

li. Nasals. The sequence of ossiflcatlon of the nasals ln all three

genera appears to be identicat - once Ehe ossiflcatlon centres appear,

the nasals become slender and elongate in an anterlor positlon. A

second osslfication sequence then commences posteromedlally and the

final shape of these elements becomes dellneated. As lndlcated earlier,

the shape of the nasals durlng development ln U. laeviqata (rts. I07D)

resembles the shape of the nasals ln U. arenicola. The shape of the

nasals 1n other specles of Uperolela also resembles those during the

developmental seguences studied here. Hence nasal shape ln some

Uperoleia specles can be attrtbuted to paedomorphlc arrest'

lii. premaxillaries. Anomalies ln developmental sequences between the

three genera have been observed wlthln these elements. In

p. trachvderma the palatine processes of the premaxlllaries osslfy

before the pars dentalls and the aLary processes, whlch seem to ossify

concurrently. In U. Iithomoda and R. slqnLfera, aII three elements

appear to ossLfy slmultaneously v¿htlst in p. bibronl the alary Processes

of the premaxlllarles osslfy before the pars dentalls and the palatine

ProcesseS.

Paedomorphosis does not apPear to be lmpllcated !n shape changes

ln these elements wlthln Uperoleia.

lv. HaxLllarles. The preorbltal process oE the pars faclalls of the

maxillary ls a postmetamorphlc event ln those specJ.es ln whlch lt
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occurs, The pars facialls.of the maxlllary does not manlfest ltself

completely unttL the pars dentaLis ls fully formed

Paedomorphosls ls lmpllcated, therefore, ln the lack of a

preorbital process oE the pars facialis in some sPecies of Uperolela.

v. Ouadratoluqal. The quadratoJugal ls a postmetamorphlc feature in

the three genera examined and shows no lntraspecific varlation wlthin

Uperolela.

vi. Dentitlon. Teeth appear ln a more readlly deEined sequence in

U. Iaevlgata than they do ln B. siqnifera - probablY because the

progresslon from no teeth to a fult tooth complement on the premaxillary

and maxillary arch appears to take a longer perlod of tlme than ln

B. slqnifera. civen thls observation, lt is probable that the Presence

of vestf-gial teeth ln U. mlcro¡ueles and the absence of teeth ln many

Uperoleia specles is due to paedomorphlc arrest of tooth development -

vil. Paraspbenotd. Although the parasphenoid ls one of the first

bones to ossify in the three genera examlned, the sequence of

ossiflcation varies between genera. In Uperoleia and P. blbroni, the

cultrlform process completes ossification before the alae (and in both

cases the cultriform process ls relatively long) whereas ln R. slqnifera

the alae become futly osslfled before the relativeLy short cultrlform

Process

vlil. Vomers. The choanal fragments of the vomers aPPear relatively

early ln n. slqnLfera and are the last elements to appear ln

U. laeviqata. They never apPear ln P. blbronl. The medlal fragments

appear late ln both R. slqnlfera and U. laeviqata. Absence of vomerlne

fragments ln many

arrest.

Uperoleia specles ls a further example of paedomorphlc
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lx. Palatlnes. The osslflcatlon sequence of the Palatlnes 1s

blphaslc ln aII three genera. The osslflcatlon centres are

approxlmately central to the anterlor portlon of the orblt -

ossiflcatlon ftrst progresses medlally and then laterally.

Reduction of the palatlnes ln Uperolela and Pseudophrvne ls

Iateral to medlal contrary to the usual anuran condltlon ln whlch

palatlne reduction ts from medlal to lateral (Trueb 1973).

Reduction of the palatines ln some species of Uperoleia would

appear to be paedomorphlc arrest of either the entlre or Part of the

second ossl-fication sequence of these elements.

x. Pteryqoid. The osslficatlon sequence of the pterygold, a

postmetamorphic sequence ln atl three genera aPPears to be slmllar in

att the material examlned. The anterlor ramus appears flrst, becomes

btEld posteriorly and the medial and posterior raml develop

synchronous Iy.

xt. Sguamosal. The shaft of the squamosal apPears first ln aII three

genera closely follot¡ed by the otic ramus (both premetamorphlc events).

The zygomatic ramus does not appear until after metamorphosls, but does

sorelativelyearIy1ntheontogenet1csequences.InU.@,a

specles wlth a zygomatlc ramus that ls elther tiny or absent, the ramus

appears somewhat later.

The absence of the zygomatic ramus, then, could be lnterpreted as

a paedomorphlc feature, although the data presented here are not btholly

conclusive. The appearance of the zygomatlc ramus ln U. laevlqata,

!. bibronl and R. slqnlfera ls relatlvely sudden and the ramus ls fully

shaped, lf somewhat slender. In none of the specles examlned does lt

appear as a tlny knob whlch extends rapldly to assume the adult shape.

It may be that relevant stages !ùere not sampled but thls appears
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unllkely ln P. blbroni. I reserve my oplnlon, therefore, as to whether

the absence of the zygomaEic ramus is a paedomorphlc feature or the

result of a dlfferent ontogenetlc process.

xii. Sphenethmold. The development of the sphenethmoid ls similar in

aIl three genera.

xill. Exocclpltal. Some variabillty between genera ln the relationship

of the exocclpital with the frontoparletals is apparent, clearly due to

the poor development of these elements ln P. bibroni and R' siqnlfera'

Llkewise the relationshlp of the exoccipitals wlth the Parasphenoid

varies, being more lntimate at an earlier stage of development in

9. laeviqata than in B. slqnifera and P. bibroni'

xlv. prootlc. The relattonshlp of the prootic wtth the

frontoparietals !s slmllar within the three genera. Ossification, or

lack thereoE, of the epiotic eminences ls clearly a paedomorphlc

feature, agaln being one of the later osslftcatlon events.

xv. tlandlble. The dentary and the angulosplenial are osslfied at

metamorphosis and the Hentomeckellans fotlow relatlvely qulckly (see

Fig. Il8). There ls no differentlation between genera'

xvi. ColumeLla. The osslflcation sequence of the columella ls simllar

ln both UperoL eia and RanideLla. As one of the last elements to apPear,

Its loss ln PseudophrVne and R. rlparia is clearly a paedomorphic

feature.

xv il. Hvolarvnqeal skeleton. The sequences of development of the

anteromedial processes of the anterlor hyale of the hyold plate ls

subJect to paedomorphlc arrest f.n many species of uperolela and in

P. blbronl and R. slqniEera- Trewavas (1933) lllustrated the hyolds of

a male and a female !. slqnifera from N.S.W- The male (26 run S-V)

shor¡ed the condltlon of adult u. laevlqata and the female (2I.5 mm S-V)
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that of the R. slqnlfera materlal examined here. The male ls a large

speclmen belng sllghtly greater Ehan the slze range for males reported

by firter (19?9a). It is possible then, that the anteromedlal processes

of the anterior hyale of the hyoid ln R. siqnifera contlnue to develop

as frogs grow much }arger than those in the sample studled here.

These data conflrm Ehe paedomorphlc nature of the skull of

Uperoleia indicated by Tyler et aI. I98la. Ten (or posslbly eleven)

features mlght be consldered paedomorphic wlthln the genus, namely:

a. The shape of the nasals.

b. Exposure of the frontoparietal fontanelle-

c. The absence of premaxlllary and maxlllary teeth'

d. The absence of a preorbltal process on the pars Eaclalis of the

maxil lary.

e. The lateral reduction of the palatLnes-

f. The absence of vomerlne fragments.

g. The absence of medial fusion of the dorsal sphenethmoid.

h. The absence of confluence of the prootic and the exocclpltal'

t. The absence of dorsal osslficatlon of the eplotic emlnences of

the prootl-c.

j. The condltton of the anteromedlal processes of the anterlor hyale

of the hYoid Plate.

k. The absence or reductlon of the zygomatlc ramus of the squamosal-

postcranlally, a twelfth feature occurs whlch might be construed

as per¿rmorphlc (sensu Alberch et aI- f979) namely

l. Fuslon of carPale 2+3.

Features g and h are common to alt uperolela specles' but

nonetheless contrlbute to the hlghly paedomorphlc nature of the genus-
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tlithln Uperolela there does not appear to be a conslstent

assoclatlon between rel.aÈlve degree of paedomorphosis and relatlve mean

adult body size. For example, the smallest spec les of Uperoleia,

U. mlnlma (S-V 16-2I mm) has moderately to well ossifled nasals, an

unexposed frontoparletal fontanelle, no teeth, a preorbital process on

the pars faclalls of the maxlllary, laterally reduced palatines, no

vomerlne Fragments, no medial fusion of the dorsal sphenethmoid, no

confluence of the prootic and exocclpitat, dorsal osslflcatl-on on the

eplotlc eminences of the prootic, no zygomatlc ramus of the squmosal,

and fusion of carpale 2+3.

Trueb and Alberch (1986) found no clear relationshi-p between

absolute slze (S-v length) and degree of osslficatlon ln the frogs they

analysed. A similar situation was found by Hanken (1984) in the

salamander genus Thorlus ln whlch species dld not form a lLnear array of

progressively smaller adults wlth correspondlngly greater degrees of

cranlal reduction. Hanken found also that elements that appear late in

ontogeny exhlbit greater variatlon among specles ln terms of

presence/absence than those elements that appear earller in ontogeny.

This is to be expected lf specles dlffer in the extent to whlch they

complete the ancestral minerallzatlon sequence. Trueb and Alberch

(1986) provlded data Erom the Anura to support this observatlon.

The same trends are apparent here, €.9. the vomers ln Uperolela

specles and the columella in Pseudophrvne and RanldeIIa riparia.

The problems that paedomorphosls poses for phylogenetlc studles

have been ralsed by Eldridge and Cracraft (1980) and tllley (1981).

Paedomorphlc processes can make derlved characters appear prlmltlve and

thus outgroup comparlson ls necessary to check such processes.
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flnk ( Lg82) contends that whlte lncorrect assessment of character

generality and hence lmproper placement of a taxon can result from

paedomorphlc Eeatures, other non-truncated characters tn the same

organlsm could provlde evidence for approprlate phylogenetlc positlon.

He goes on to say that outgrouPs are thus not needed ln thls case if

ontogenetlc crlterla are being used for character assessment.

Irrespective of whether outgroup comparlson or ontogeny ls used, the

s¿rme result should be obtained provlded the same data base ls used.

Fink (1982) does go on to make the following provlso whlch 1s

pertinent to the study here and ln Chapter 5- He says that

'paedomorphosis can lead one astray ln a phylogenetlc analysls unless a

sufflcient portlon of the morphology remains nontruncated, or unless

data external to the system, such as parasf-tologlcal lnformatlon

provldes evldence Èhat the characters are misleading-'

Uperoleia ls a hlghly paedomorphlc llneage. The foregoing study

of ontogeny has valldated the osteological characters used to delineate

9. capltulata and U. ruqosa, but has not shed llght on the status of

U. arenicola; !t has provlded lnformation on the sequential events

through which many bones pass durlng development in rePresentatives of

three myobatrachlne genera and has lndlcated those features that are

subJect to paedomorphlc arrest within specles of uperolefa.

In Chapter 5 I attempt to examlne the hypothesls of Alberch

(1985) ttrat paedomorphLc features should exhlblt a h19h level of

homplasy wlthin a phytogenetlc analysls-
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5. PHYLOGENETIC ANALYSIS

5. I Introductlon

Amongst the llyrobatrachlnae, Uperoleia ls the most speclose genus

currãntly known. The 23 taxa recognlsed here comprlse a conservatl-ve

assemblage lncluding a number of cryptlc specles, the occurrence of

which probably accounts for the poor understanding of the genus prior to

the revlslon of filer et aI. (I98Ia).

The following cryptlc specles pairs are separable only by mlnor

morphological dlEferences or by call: Uperolela tvleri and U' martini;

u. laevlqata and u. fusca; u. rugosa and u. capltulata; u . Ilthomoda

and u. mimula; !. inundata and u. arenlcola. AII these pairs are

slrmpatric !n some areas withln their ranges. In addition, U' russelli

and U. lglPg,and U. orlentalis and U. borealls rePresent allopatric

specles palrs.

As shown ln the preceding chapters, lnterspeclflc morphological

dívergence ls stight and intraspeciflc varlation ln many characters ls

great, hence relationshlps between specles are dlfficult to determine'

To permit discussion of dl-stributLon patterns ldlthin the genus' some

understanding of these relatlonships ls necessary (NeIson and Platnick

t98r ) .

The approach to phylogenetlc systematlcs as outllned by Hennig

(1966) and elaborated by wlley (19?6) ls followed here. The problems

inherent in thls approach, and acceptable methods for resolutlon of

these were dlscussed by Burton (1986). Burton dld not dlscuss the

,ontogenetic approach' to phylogenetlc analysls advocated by Nelson

(I9?8). Other authors (e.g. Kluge 1985) do not suPport complete

rellance upon ontogenetlc crlterla for character analysls (see Chapter

4) but use such data as an adJunct to other methods (Wltey 1981)'
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Henniglan analyses are based upon the recognltlon of character

states to which polartty can be asslgned wlth some degree of

confldence. Derived character states, (apomorphles)' are necessary Eor

the recognltlon oE phylogenetlc relationshlps, and shared derived

characters(synapomorphles)areindlcatorsofcommondescentfroman

lnunedlate ancestor. Primitive or plesiomorphlc characters do not

provlde evLdence Eor relattonshlps' nor do deríved characters found only

ln one taxon (autaPomorPhles).

Confllct amongst shared derlved character states 1s considered to

be due to homoplasy (convergence, parallelism or reversal).

Constructlon of phylogenetlc trees lnvolves resolution of such conflicts

(1.e. the most parslmonious choice [wlley I98f])'

It Eollows, then, that withln a glven data matrlx, a number of

character states wllI be dlscarded during tree constructlon on the basis

of (I) sfrupfeslomorphy; (2) autaPomorphy; (3) homoplasy; and

(4) lnability to assign polarlty to the character wlth any degree of

confidence.

lJlthin the Anurarfew phylogenles ln a Henniglan sense, based on

morpholog¡y. have been attempted at lovJer taxonomic levels (Particularly

at the specles level). Arnold (I98I) IucidlY elaborated the hazards and

frustrations inherent ln such analyses. He lists seven criteria that

must be satLsfLed Eor construction of phylogenies at lor¿ taxonomlc

Ievels:

"1. The group to be lnvestlgated must be hotophyletlc'

2. Enough derlved features must be present and so dlstrlbuted that the

whole phylogeny can be constructed'

3. Exclusion of members of the group, whether known or undlscovered'

wtll not produce mlsleadlng lnterpretatlons'



245

4. Correct character and character state homologles can be determined.

5. Enough correct polarlties can be determined'

6. Approprlate character states can be asslgned to the members oE the

group.

j. False lndicators of relatlonshlp can be dlscrlmlnated agalnst-"

(Arnotd 1981, p. 14)

Crlterion (3) immedlately poses problems. It ls hlghly llkely

that UperoLeia as recognised here, does not contaln aII taxa. Amongst

the Museum material examined v¿ere speclmens that could not be referred

to any of the named taxa. Uany parts of Australla, particularly ln the

northwest and northeast of the contlnent are inaccesslble dur1ng the wet

season when Uperolela activit y ls maxlmal, and lt ls Probable that

undescrlbed taxa rematn ln these areas. In addltion, Davies et al'

(1985), indLcated the posslblllty of a thlrd species withln the Pllboera-

Hany of the currently recognised species are known only Erom

small- samples. Uperoleia marmorata is known only frorn the holotype and

U. orientalis from the holotype and one Paratype.

U. micromeles, U. minima, U- arenlcola and U' gfdlglosa are

known prlnclpally from the type serLes, and osteological studles are

tlmited to single paratypes ln each case-

In the case of u. marmorata and u. orlentaLls osteological

features have been derlved Erom X-rays of Lou¡ resolutlon (due Probably

to decalclflcatlon of bone wlth age and preservatlon and contortlon on

preservatlon), and there are no data for the hyold and for call' Data

from the hyoid are not documented for any of these specles and call data

are unavallable for U. micromeles, U. ry-t!.L, U.

u. Ilrrtelohnl.

capitulata and
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If one argues that those taxa for whlch complete data sets are

unavallable should be excluded from the analysis, the number of taxa

under conslderatlon ls reduced from 23 to 16, 1.e. approxlmately 25t oE

the taxa are removed. clearly by the very magnltude of this exclusion,

mlsleading results must be obtained.

An alÈernative would be to utillze some of the many algorithms

available for tree constructlon that can make allowances for such

absences ln the data matrix. Such analyses must, of necessity' be

weaker than those derived from complete data matrlces-

The other crlteria for phylogenles at low taxonoml-c levels of

Arnold (1981) will be examined l-n the llght of the data Presented in

thls Chapter.

Uperoleia is a hlghly paedomorphlc llneage (see Chapter 4). As

indlcated by Alberch (1985), the occurrence of paedomorphic characters

(presumed to be extremely labile because of the slmple nature of genetlc

control) ruay provide an explanatlon for the occurrence of homoplasy

detected ln phylogenetic analyses. Thus a high level of homoplasy night

be predicted for Uperoleia. Thls factor, coupled wlth the possibility

of misleading lnterpretations of relatlonshlps lnftuenced by the

f-ncomplete data set for many specles, lndicates that a phylogenetic

analys Ls of Uperoleia at thls level can be llttle more than an academlc

exerclse and probably wlll provlde only broad specles grouptngs.

Polarity of characters is here asslgned by outgroup comparlson

(see llatrous and llheeler l98l) with reference, where approprlate, to

ontogentlc data (Plnf 1982).

selection oE an approprlate slster grouP ls required and

monophyly* of the taxa under consideration, Iltust be substantlated.

Other myobatrachlne genera are examlned for supportlve evldence.

* holophyly oE Ashlock t97I; Arnold 198I.
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5.2 Haterials and Methods

Character states deslgnated 0 are prlmitlve. States designated

I,l',I" etc. are dertved and are so deslgnated lf the relatlonshlp

between states ls undetermined. tthere the directlon of transformatlon

can be recognlsed, polarltles are lndlcated as I,2,3. Letters are used

for states of unknown polarltles.

Data were analysed using the Phylip 2.7 package of Felselsteln

(f'elselstein 1982, 1983 provlde discusslon of the blological and

statlstical Lnferences underlying the Package).

The following algorithns were run:

I. tJaqner - llagner parslmony method.

The program allor¿s changes ln both directlon along the character

state tree 0-¡I and I+0. It does not assume a knor¿Iedge of the

ancestral condition and produces an unrooted llagner network. The

modiflcatlon used here was the insertion of a hypothetical ancestor

whlch has the primltlve states ln atI the characters where these are

known. The resultant Phylogeny ls a rooted tlagner tree. The algorithm

recognl-ses ? (not known) and P (pol1'morphlc) character states' The

tüagner tree mlnimlzes the total number of changes wlthln a lineage. The

lmpllclt assumptions of this method are:

a. The characters are evolvlng lndependently-

b. Different llneages are evolving lndependently.

c. The ancestral state ls not known (modiflcatlon by lnsertion of

ancestor ln thls analYsis).

d. Over the evolutlonary tl-mes relevant for the partlcular group'

changes 0-+I or I-r0 are g priori lmprobable-

e. Retention of polymorphlsm for both states is far less probable than

are changes of state.
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f. Inequatlty of lengths of segments of the tree ls not so extreme

that two changes of state along a long segment are more probable

than one change along a short segment. (noreground hard copy

Phytip 2.? package, Felselstein I9?3, 1978, 1979, I98l).

2. Sokal - Camin-Sokal parsimony method.

Thls algorithm uses the crlterlon of a mlnlmum number of 0+l

steps suggested by Camin and sokal (1965).

The assumptf-ons of thls method are:

a. That Èhe characters are evolvlng lndependently.

b. That different Ilneages are evolvlng lndependently.

c. That state 0 l-s ancestral.

d. That rates of evolutlon are sufflciently slow over the lengths of

evolutlonary time lnvolved that a change 0-¡I ls a priorl an

improbable event.

e. That reverslon (l-r0) or retention of polyrnorphlsm for both states

(0 and I) is Ear less probabl.e than a change 0-rI-

f. That tnequatity of tengths of branches of the true tree ls not so

great that havlng two changes on the long segment l-s more probable

than one change on a short one. (poreground hard copy Phylip 2-7;

Felselstein 1973, 1978. 1979, 198I.)

Thls algorlthn recognlses the ? (unknown) and P (poLymorphic)

condltlons and produces a rooted tree.

3. Hix - Hlxed method ParslmonY.

Mlx is a general parslmony program that carrles out the lJagner

and Camin Sokal methods ln mlxture. where each character can have lts

method speclfled. The progr¿m defaults to carrylng out tJagner parsimony.

AII of these programs are lntended for morphologlcal data

conslstlng of dlscrete characters. These are assumed to be two state
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characters. Multistate characters were recoded lnto a serles of two

state characters using the method of xluge and Farris (1969). Recoded

data matrices are provlded 1n Appendix 3.

Materlal examlned

Uperoleia: as documented in Chapter 3.

Ranidel la: B. siqnlfera, UzA 4193, 4197, 8898-928; R. !lÞar:Lê, UAz

4184, 4189, Al98; !. parinsiqnlfera, IJAZ AI85; R. tasmanl-ensls, VÈZ

Rl86; B. subinsiqnifera, vAZ nI90; B. qlauertl, UAz AI9I;

!. insiqnlfera, UAZ 4192, 4195, 8929i B. billnqua, VAz 4194, A244,

8763; B. desertlcola, IJAZ 4259; B. tlnnula, UAZ 4188.

P. semimarmorata, UAZ 8636; P. b:!bron:l, UAz 8532, 8540,

A5?7, AL72, 8930-978; P. coriacea, UAZ 4200, 8537, 8764; P. quentherl

UAZ 4t99, 8538, 8539, 8?65; P. occidentalis, SAM RL7522; P. douslasi,

WAM R20253. Data for external morphology are derlved from lloodruffe

(re72).

Arenophryne: A. rotunda, UAZ 8531, 8541, 8162, 4579-81, 4760-1.

Assa: A. darltnqtonl, UAZ 4133.

Crinia: q. qeorgiana, UAZ 8754, A134-6.

Geocrtnla: G.

Hyobatrachus:

Iaevis, SA¡,I R8982, A, E.

l,I. qouldli, UAZ 8491, 8534-5, 8757, 4759.

Paracrlnla: P. haswelll, UAZ 8750.

Täudactvlus: T. @, UAZ 8753, 8759,

8759, 4205-6; T. eunqellensts, VAZ A392;

A755-6.

A2O4; !. acutirostris, vAZ

!. rheophllus, VAZ 8752,
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5.3 Results

5.3.IEstablishmentofanoutgroupandoEmonophyly

of the taxa under conslderation

Biochemical analyses of some myobatrachlne genera do not provide

evidence for a close relationshlp between uperoleia and any of the

following genera: RanideIIa, crinia, Pseudophrvne, E¡sPh¡fne'

Mvobatrachus or Hetacrlnia. (paugherty and Maxson L982; Haxson and

Roberts 1985; Chapter 4). Earller phylogenetlc studies of

myobatrachlne genera (e.g. Heyer and Llem 1976) pre-dated many taxonomic

changes (e.g. the synonymy of Glauertia in uperoleia, lrler et al.

l98la) and hence are of limited value in establishing relationships'

MonophylyofthesubfamilyMyobatrachlnaelssupportedbythe

fol lowing autaPomorPhles :

I. Alary processes of the hyoid plate are broad and wlng-Iike.

2. the cricold cartl-Iage ls divlded ventrally'

3. The intervertebral dlscs remain unfused in the adult frog.

4. A Palmar sesamoid is always present'

5. Absence oE attachment of [. lntermandibularis upon U' submentalis'

In seeklng to establlsh monophyly of the Uperoleia/nanidella

Ilneage using the osteologlcal and morphological characters employed

here, no autapomorphles were recognlsed. However, Ranidella and Crinla

share wl th stme Uperoleia slender anteromedlal processes of the anterlor

hyale of the hyold. (the posslblllty remalns that thls feature ls

polyrnorphlc ln Ranidelta - see Chapter 4) '

The Uperolela/Pseudophrvne llneage shows evldence of monophyly:

aLl uperolela and some Pseudophrvne specles share the autapomorphy of

the presence of tnguinal glands, ôttd most Uperoleia specles and

!. quentherl share the autapomorphy of two ralsed comPressed metatarsal

tubercles.
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In addltion, the establlshed clade of Pseudophrvne,'Mvobatrachus,

Metacrlnia and Arenophrvne (Maxson and Roberts 1985) shares wlth some

members of Uperolela the absence of a preorbltal process on the pars

facialls of the maxillary and the absence of premaxlllary and maxlllary

teeth.

For these reasons, I have selec ted Pseudophrvne as the slster

taxon to Uperolela and have regarded Ehe other myobatrachlne genera as

an outgroup- The concePt of monophyly of Uperoleia is supported by the

autapomorphles of the presence of parotold and lngulnal glands.

Uonophyly of Pseudophrvne is supported by the autapomorphy of the

presence of femoral glands (woodrufEe L972).

5.3.2 Account of characters

Character I Development of the parotold glands'

Parotold glands are anautapomorphy unltlng uperolela and are not

found ln any other myobatrachlne genus. Thus, polarity cannot be

assigned to the character states.

Four states occur wlthln uperoleia: A, the glands are poorly

developed! B, the glands are moderately develoPed; c, the glands are

well devetopedi D, the glands are hyPertroPhled'

Character 2 Development of the i-ngulnal glands'

Ingulnal glands are present ln a poorly developed condltion ln

some PseudophrVne, the more advanced character states are those of

degree of development Erom the prlmltive condltlon'

Four states occur within Uperolela: 0, the glands are poorly

developed (almost lndlstlngulshable)i l, the glands are moderately

developed (clearly dlstlngulshable but conflned to a short area of
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flank) i 2, the gtands are weII developed (extended along Elanks);

3, the glands are hypertrophted (extended along flanks to reach

parotolds anterlorly and coccygeal glands postertorly).

Character 3 Deve Iopment of the coccygeal glands.

Coccygeal glands are autapomorphies unltlng Uperoleia and are not

known ln any other myobatrachlne genus. It ls not posslble to assign

polarity to this character.

Four states occur wÍthin Uperoleia: A, the glands are poorly

developedi B, the glands are moderately developed; c, the glands are

well developedi D, the glands are hypertrophled.

Character 4 Dorsal skln texture.

The dorsat skin is smooth to sllghtIy tubercular in

PseudoÞhrvnei this condltlon ls consldered primitlve by outgroup

comparison. The other character states represent a progresslon ln

degree of rugoslty.

Three states of dorsal skin texture are recognlsable within

Uperolelai 0, skin smooth to falntly tubercular; I, skin moderately

rugosei 2, skln consplcuously rugose.

Character 5 Pigimentation of the ventral surface.

The ventral surface of almost all Pseudophrvne ls fully pigmented

wlth lighter mottllng and by outgrouP comParlson is constdered

plesiomorphlc. Other character states represent reductlons ln the

amount of pigment present. Three character states are recognlsed ln

uperolela: 0, ventral surface ts fully pigrmentedl l, ventral surface

ls varlably plgmented ranglng from falnt dusting of plgment to lslands

of plgment granules; 2, ventral surface ls unplgmented.
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Character 6 Fr lnges upon the lateral borders of the flngers-

Fingers are unfrlnged ln Pseudophrvne and thls ls consldered a

prlmltlve condltlon. Increases ln the degree of Êringlng are

represented by the other character states. Three character states are

recognlsed: 0, Eingers are unfrlnged or poorly Erlngedi l, fingers are

moderately fringedi 2, fingers are weII frlnged.

Character 7 The webb lng.

The toes are unwebbed in Pseudophrvne and ln all other

myobatrachlne genera. This condltion is considered primitlve.

Ttvo character states are recognised in Uperoleia: 0, toes

unwebbed or basally webbed (ttris character is polyrnorphlc in some

species); I, toes up to I/2 webbed.

character 8 state of development of the outer metatarsal

tubercle.

The other metatarsal tubercle is poorly compressed and poorly

developed tn all Pseudophrvne except !. quentheri and ln all other

myobatrachine species. Thls condition ls constdered primltive.

Two character States are recognised |n Uperoleia: 0, outer

metatarsal tubercle sllghtly comPressed and poorly developedl l, outer

metatarsal tubercle strongly comPressed and weII developed.

character 9 Teeth on the maxil Iary arch.

Teeth are present in atl primitive anurans. They are absent ln

Pseudophrvne, @gPlrÆ., !ry@rachus and Metacrinla but are Present

ln alI other myobatrachine genera. Since Pseudophrvne, A¡gqhrYne.,

Mvobatrachus and Hetacrinla are each others closest relatLves (Maxson

and Roberts 1985) it ls llkety that the immedlate ancestor of UperoleLa

and these genera was a toothed form glvlng rlse to a series of untoothed

genera, and a genus exhtbltlng both toothed and untoothed forms.
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presence of teeEh is thus consldered prlmlttve. Absence of teeth or

presence of vestlgial teeth are examples of paedomorphic arrest of the

development of teeth on the maxlllary arch (see chapter 4).

Three character states are recorded ln Uperolela: 0' teeth are

presenti l, teeth are vestlgial, Present only on premaxlllaries and the

anterior posltf-on of the maxillaryi 2, teeth are absent.

Character I0 ossification of the nasals.

The nasals are poorly ossiEied 1n Pseudophrvne and most other

myobatrachines and this ls consldered primltive. Ontogenetic analysis

lndlcates that the other two character states Ln 9P9@ are

osslflcation sequences wlthln the developmental trajectory of the nasals

of Uperolela. The dlverslty recorded ln the nasals ls attrlbuted to

heterochrony. Three character states are recognised: 0, nasals poorly

osslfiedl l, nasals moderately osslfied; 2, nasals weII osslfied'

Character 1l Shape of the anterlor edge of the nasals.

The anterior edges of the nasals are not crescentlc ln all other

myobatrachines and this is consldered prÍ-mitlve- This state ls

polyrnorphic withln 9. mi¡uula. Îdo condltions are recognised: 0, the

anterior edges of the nasals are not crescentlc; l, the anterlor edges

of the nasals are crescentlc-

Character I2 Exposure of the frontoParietal fontanelle.

Thls feature ls under the influence of heterochrony- The

frontoparietal fontanelle is widely exposetl ln Pseudophrvne and thls ls

consldered prlrnltlve. Other states have been shown by ontogenetl-c

studies to be progressions |n an ontogenetlc seguence and hence are

derlved from each other.

Four character states are recognlsed: 0, the €rontoparletal

fontanelle ls wldely exposed; I, the frontoparletal Fontanelle ls
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moderately exposedi 2, the frontoparletal fontanelLe is poorly to

moderately exposedi 3, the frontopartetal fontanelle ls unexposed.

Character 13 orlentatlon of the orbltal boundarles of the

frontoparletals .

The orbltal edges of the Erontoparletals are angled medtally in

Pseudophrvne and this is considered prímltive. The dlrection of change

of the other two characters cannot be assigned. Each state could

equally weII be derived from the prlmitlve condltion wlthout an

intermedlate.

Three character states are recognlsed: 0, orbital edges are

angled medlatly; l', orbital edges are straight; I", orbl-tal edges are

curved.

Character 14 Nature of the carotid canal groove.

The carotid canal grooves are absent ln all myobatrachl-nes excePt

some species of Taudactvlus. Absence is therefore pleslomorphlc.

Trvo character states are recognised: 0, the carotld canal groove

is absent in all specimenst I, the carotid canal groove ls present ln

at least some specimens. (conditlon I ts polynorphlc.)

Character 15 Degree of osslflcatlon of the eplotlc emlnences of

the prootlc.

osslfication of the eplotic emlnences ls complete in all

myobatrachlnes except some specles of Ranldella and of Taudactvlus.

Complete osslfLcatlon is therefore considered plesiomorphlc.

Trvo character states are recognised: 0, ossification ls complete

posterlorly; l, osslflcation ls lncomplete posteriorly.

Character 16 Zygomatlc ramus of the squamosal.

The zygomatic ramus ls short ln all other myobatrachl-nes and thls

condltion ls consldered pleslomorphlc.
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Îv¡o character states are recognlsed: 0,

short I l, zygomatlc r¿rmus is tiny or absent '

zygomatlc ramus ls

Character l? Preorbital process of the Pars Eacialls of the

maxlIIarY.

The preorbltal process oE the pars facialis of the maxlllary ls

absent ln Pseudophrvne, Arenophrvne, Mvobatrachus, Hetacrinia and some

Uperoleia. The preorbital process aPPears late ln ontogeny and hence l-s

subJect to change lnduced by heterochrony. It ls present in most

Iimnodynastlnes (the other subEamity of the Leptodactytidae represented

ln Austratasia). I argue that, Ilke maxillary teeth, it ls more llkely

that the absence of the preorbttal process of the pars Eacialis of the

maxlllary ls a derÍved character state withln the myobatrachlne species

exhlbitlng lt.

The two character states are thus: 0, preorbital process of the

pars faclalls of the maxlllary present; I, preorbital process of the

pars facialls of the maxlllary absent.

Character 18 Nature of the palatines.

Lateral reduction of the palatines is Eound in geeugg¡IIne'

Arenophrvne, wobatrachus, g.!g!¡¡þ. and Assa. Palatlne reduction

withln the Anura ls usually from medial to lateral. Ontogeny has sholr'n

that lateral osslflcation of the nasals ls the second dlscreet sequence

wlthln the osslflcatlon Process and hence lateral reduction ls a

paedomorphlc event and ls considered to be derived'

Three character states are recognlsed: 0, palatlnes do not

extend beyond lateral extremltles of nasalsl l, palatlnes extend

between lateral extremitles of nasals and palatal shelf of maxillary;

2, palatlnes extend laterally to reach palatal shelf of maxlllary'
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Character 19 Nature of vomerlne remnants.

The vomers are greatly reduced ln Uperoleia and two condltlons

are recognlsed, both of whlch occur in Pseudophrvne, hence polarities

cannot be assigned to thls character.

A, vomerlne fragments always or. sometlmes Present (PolynorPhlc -

e.g. vomerlne fragiments occurred ln only one of the seven specimens of

U. talpa examlned)! B, vomerlne fragments absent.

This feature ls paedomorPhic.

Character 20. Fusion of carpal elements.

The dlstale carpale 2 and 3 are not fused !n Pseudophrvne,

Ranidella, W@., EgqêçLÈ., E@ and Geocrlnla and this

is consldered plesiomorphlc.

Two character states are recognlsed: 0, distale carpale 2 and 3

separatel I, distale carpale 2 and 3 fused.

Character 2l Ilial crest.

No lllat crest Ls found ln any other myobatrachine genus and

hence absence ts consldered plesiomorphic. Î"wo character states are

recognised: O, illal crest absent! I, llial crest present.

Character 22 Dorsal prominence of the ilium.

The dorsal promlnence ls small and lnconsplcuous ln aII

myobatrachlne genera and this state is consldered primltlve. It varies

ln shape greatly between species of Uperoleia but two basic conditions

are recognlsed: 0, dorsal promlnence tlny, rounded, ûot proml-nent;

I, dorsal promlnence well-developed, elevated.

Character 23 Size of the dlstal prehaltLcal element relatlve to

metatarsal I.

The dlstal prehalllcal element ls not prominent and ls not

measurable relatlve to metatarsal I ln all other myobatrachlne genera.
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Thls state !s consldered pleslomorphlc and the dlrectlon of change ls

0-+Ì-t2-t3.

Four condltlons are recognlsed wlthln thls feature: 0' dlstal

prehalllcal element not promlnent, measurable relatlve to metatarsal I;

I, distal prehattical element up to l/3 length of metatarsal I;

2, distal prehallical element approxlmately L/2 Length of metatarsal I;

3, distal prehatlical element uP to 2/3 length of metatarsal I.

character 24 Nature of the anteromedial processes of the

anterior hyale of the hYoid.

The anteromedlal processes of the anterior hyale of the hyoid are

fused laterally with the anterior hyale forming a thlckenlng ln

Pseudophrvne and other myobatrachine genera excePt Ranidella and

Crinia. ThLs state ls thus consLdered plesiomorphic.

T'r,ro states are recognlsed which are sequential during ontogeny.

0, anteromedial processes of anterlor hyaÌe of hyoid Êused laterally

with the anterlor hyale to form a thlck Protrusion; l, anteromedlal

processes of the anterior hyale of Èhe hyoid Present and Êree.

character 25 Nature of the male advertisement call.

The call of Pseudophrvne specles ls a long pulsed call composed

of more than slx pulses. This ls consldered the prlmitlve state by

outgroup comparlson. States I and 2 are derived by shortening the call-

Three character states are recognlsed: 0, a long pulsed call of

greater than six pulsesi l, a short pulsed call of less than 6 pulses;

2, a cLLck caII ln whlch the putses are lndistingulshable to the ear but

detectable by electronlc analysis.

AII avalLable data for Uperolela specles and other lfl'obatrachlne

genera are glven ln Table 9. See Appendlx 2 for an account of

characters ln Pseudophrvne and Ranldella.
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. The phylogenetic tree constructed uslng the tlagner wlth Ancestor

algorlthm ls deplcted in F19. II9. The Èree constructed using the

Camin-$okal parsimony |s deptcted ln Fig - L2O and the Hix-lJagner wlth no

Ancestor tree ls shown ln Fig - L2L.

5.4 Discussion

It ls clear from qualltative examinatlon of the data matrix for

the 23 Uperoleia specles recognlsed that any hypothesis about

phylogenetlc relationships must be tenuous and that, at best, only broad

grouplngs can be recognised. The reasons for thls are many and varied'

Firstly, the volume and incomplete nature oE the data matrix must

preclude any hypothesis that ls soundl-y based. Five of the

25 characters are incompletely sampted and thus cannot contrlbute

strongly to the analysls. of the remainlng 20 characters, polarities

cannot be determined for a further four characters

It is apparent, therefore that there are insufflcient features

present, oE so dlstributed, that the entlre phylogeny can be constructed

(Arnold 1981, polnt 2).

A high level of homoplasy was predlcted Erom the ontogenetic

study reported ln chapter 4. characters 9, 10, L2, 15, 16, 17, 18' 19'

20 and 24 were predlcted to be extremely labile, as they are lnfluenced

by heterochrony, ålld grouptngs of specles uslng all or some of these

characters should result in an extremely hlgh level of conflict.

The tfagner analysis used constructs a tree wlth a mlnlmum number

of steps, but does not lndicate which characters contrlbute to whlch

steps; hence no lnformation about homoplasy can be deduced from

Flg. II9. However, the Camln-Sokal tree provldes lnformatlon on steps'
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Hany character states (?changes) are lndlcated as unknown, but an

anarysls of the data for those that are known (Fls' ]-2o) ' shows a lack

of homoprasy ln characters ? (toe webblng) ' 9 Presence or absence of

teeth) , L2 (state I - moderately exposed frontoparletal fontanelle) ' 16

(condltion of the zygomatlc ramus of the squamosal, I? (condltion of the

preorbltal process of the pars facialis of the maxlllary) ' I8 (relattve

Iengths of the palatines), 24 (condition of the anteromedial Processes

of the anterior hyate of the hyoid) and 25 (state I - caII pulsed, but

Iess than 6 pulses ln length). character 19, predicted to be

homoptasious was not f-ncluded in the analysis because of uncertainty in

the direction of change of the character.

Thus of the nLne characters predlcted to exhibit a high level of

homoplasy, six belied the predictlon, ôDd together wlth character ? (toe

webbing) were the only characters ln this analysis to exhiblt a lack of

homoplasy ln one or atl of the character states recognised.

These data do not, then, fulfll the predlction clearly amplifled

by Atberch (1985) but not hithertofore tested'

It ls tempting to place emphasis on thls observation and to

question the underlying assumptlons about paedomorphosis being a simple

evolutlonary mechanism of extreme lability. However, a note of cautLon

must be introduced. Firstly the data base ls f.ncomplete for tr¿o of the

characters in questl-on, namely characters 24 and 25. Secondly the data

base ls small. Thirdly many of the postulates of Arnold (1981) for tree

constructlon at thls level are not met. FlnaIIy, the genus conslsts of

specles ln the maln, adapted to harsh envlronmental conditlons and

therefore. one mlght anticipate that some of the features examlned wllI

be hlghly adaptlve.
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A reexamlnatlon of Rrnold's (1981) crlterla ls necessary at this

stage ln the argument. As has been indlcated, Uperoleia fulflls

crlterlon I as belng holophyletlc; criterion 2 ls not met as the number

of derived characters present ls lnsufElcient to construct a phylogeny

oE 23 species; crlterlon 3 posslbly is not met as unknown taxa are

anticlpated wlthln the genus - whether their exclusion has an lnfluence

on the relationships within the grouP recognised here ls problemmatlcal'

but I suspect not. unknown taxa are tikely to have restrlcted

distributions and to bear close relationshlps wlth sympatric or

parapatric taxa (see Chapter 6); crlterion 4 relates to the

determinatlon of correct character and character state homologies - one

can only hypothesize that thls criterion has not been fulfilted and is

related to the inabllíty to meet criterion 2; crlterion 6 ls met ln

that approprlate character states can be assigned to the members of the

group; criterion ? probably is not satisfied. Thls criterion requires

that false Lndicators of relationships can be dtscrlminated against -

This cannot be achLeved ln a number of cases due to sampling errors

caused by polymorphisms in some character states. For example, one of

the seven specimens of U. talpa examlned showed vomerine fragments

(character t9). For many of the specles, only small samples of skeLetal

material were avallable (in many cases n=l) and the dangers oE sampling

errors ln thls sYstem are vast-

Given then, that the data base does not lend itself to a rlgorous

phylogenetlc analysis, the fallure of many characters to meet the

predlctlons oE homoplasy wlthln the system should be vlewed as an

observatlon worthy of further anaLysls wlthin a more approprlate

system. The genus Llmnodvnastes, the nomlnate genus of the subfamily

Llmnodynastinae, rculd be a good subJect for such an analysis. It
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includes fewer specles, ôrd an hypothesis of phylogenetlc relatlonshlps

based on blochemical data has been proposed by Roberts and llaxson

(1986). In addltion, materlal for morphologlcal and ontogenetlc studies

ls readlly avallable.

Given the fragile nature of the data base what hypotheses of

relatlonshtps can be proposed from the three phylogenettc trees

constructed and ltlustrated ln Flgs- LI}-L2L?

tJlthin the trees as constructed, a number of congruences are

recognlsable. The first and most obvious grouplngs are represented by a

maJor dichotomy Þetween the dentate and edentate specles- A clade

conslstLng of u. -!yle.El., U. martini, U. laevisata, 9- E¡g,

U. mloberql. U. marmorata and U. micromeles f.s recognlsed. The

relationshlps between species withln the clade vary, but congruence

between llagner and Sokal lndLcates a clade oE U. tvleri, U. martini'

U. laeviqata and U. fusca wlthtn the larger c}ade. Thls lineage

includes the most plesiomorphlc species wlthin the genus (fabte 5) '

However, monophyly of the total clade Ls not supported by any

autapomorphy and hence lt is paraphyletic-

Honophyly oE the edentate clade is supported by two

autapomorphles - the absence of teeth and the reduction ln the tength of

the palatines (character 9, state 2). Dlscrepancles between groupings

withln thls clade are apparent between the three analytical methods'

uagner, Sokal and Htx result ln the recognltlon of a clade conslstlng of

U. ruqosa, u. capitulata and U- llttle'iohnl suppôrted by the

autapomorphy of absence of the preorbltal process on the pars facialLs

of the maxlllary.

The Sokal and tlagner analyses produce a clade conslstlng of

p. qlandulosa, u. aspera, u. mlnima, u. Ilthomoda and 9. mlFula- Thls
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clade 1s paraphyletlc but the clade of U' qlandulosa'9'gEPgE'

9. minlma and U- lithomoda with U. mimula as the slster species to the

clade and recognised by the l.llx analysis, ls supported by the

autapomorphy oE the cLlck call. (Note, however, that this character is

lncompletely represented in the data matrlx')

sokal and Hix analyses produce a clade conslstlng of

p. orlentalis, u. borealLs, u. talpa and u. russelll unlted by the

autapomorphy oE up to half webbed toes, but tlagner does not link

q.. russelli with the other three specles. Both the sokal and Hix

anayses llnk the U. orientalis clade with a paraphyletic clade

consisting of u. @, p. tnundata, u. arenlcola and u. trachvderma'

As predicted then, hypotheses of phylogenetic relatlonships based

on the avallable data are weak |n many respects. It would seem to be an

acceptable hypothesis to suggest a dlchotomy between the dentate and

edentate lineages and that the U. tyleri clade ls a valld grouplng

within the dentate llneage. Llkewise withln the edentate lineage, I

hypothesise that tr¿o clades, 1.e. the U. orlentalls and the U. ruqosa

clades are recognisable but that alI other relatlonships remain obscure'

The uncertain nature of the relationshlps hypothesized and of

those Eor whlch no hypotheses can be proposed lndicates a need to treat

wlth cautLon the question of heterochrony as an important lnfluence upon

homoplasy whlch ls seemly repudlated by the data presented here. As

lndlcated earller, an, expanded ontogenetlc/phylogenetic study of an

appropriate llneage appears warranted to further lnvestlgate the role of

developmental factors upon the occurrence of homoplasy withln any

llneage.
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6. DISTRIBUTION PATTERNS

6. I Introduction

Untll recently, blogeography has been essentially a descrlptive

sclence;but the development of models to explaln distributlon Patterns

has directed such studies into a more quantitative approach. Probably

the most popular models in current use are those of ecologlcal

determinism, dlspersal biogeography and vicarlance blogeography'

Ecological determinlsm f-s concerned with how species survlve ln a

partf.cular place. It requlres knowledge of parameters such as

mlcrohabitat, vegetation type, soil type, climatic factors,

lnterspeclfic competitlon and the physiological tolerances of a

partlcular specf.es.

on the other hand, dispersal biogeography ls about centres of

orlgln of taxa, and Ls not concerned with ecological factors other than

as constraints upon Èhe establishmen¡ of dlspersing organlsms'

Vlcarlance blogeography, in turn, lgnores ecology, places little

emphasis on dlspersal, and concentrates on the eEfects of speciatlon on

the distribution of organl-sms. Vlcarlance analyses rely heavily on

knowledge of the geologic and climatlc hlstory of the area under

discussion, and upon hypotheses of phylogenetlc relatlonships within the

organlsms studied. Essential, too, to this approach ls a knowledge of

relatlonshlps wlthin unrelated taxa showing congruent dlstrlbution

patterns, slnce these organlsms presumably have been subJected to the

same vlcariant lnfluences as the taxa under studY'

It ls unusual for more than one of these models to be tested

agalnst a given set of dlstributLonal data (Endler 1982)/ even though lt

ls probable that each model contrlbutes tn part to modern dlstributlon
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patterns (e.g. Davis 1982). Thus, for a meanlngful quantitatlve analysls

of distrlbutLon patterns, a number of criterla must be satlsfled.

Flrstl-yraccurate and relatively complete dlstrlbutlon patterns are

required, and welI- founded hypotheses of relatlonshlps within the taxa

under dlscusslon are necessary. In addltlon, relf-able data on

dlstrlbutlon and on phylogenetic relationshlps of other non-related taxa

are pertlnent, together wlth a detalled knowledge of the cllmatic

history of the area under conslderation (gurton 1983). A knowledge of

current climatic patterns, drainage systems, topography, soils and

vegetation of the area covered provides further inEormatlon.

It is abundantly clear that the distrlbution records of Uperoleia

specles are lncomplete for many, if not all, taxa. There are a number

of reasons for thls: species are cryptlc, they spend tong periods of

time underground or sheltering beneath vegetation or rocks and are

active usually at tnhospitable times when collectlng is dlfficult. Many

specles are confined to the wet/dry troplcs and are actlve at tlmes when

suCh areas are inaccesSlble. For these reaSOnS, A close examination of

the distribution patterns shot¡n ln Chapter 3 will indlcate that they

largely follow the paths of roads! A generalized distrlbution pattern

1s, 1n turn, mlsleading, as dLstribution wlthln such an area ls Patchy'

It ls clear that local edaphic factors are lmportant operants ln

accurate dlstributf-on patterns. AIso lmportant amongst local factors

is, of course, the presence of water, whlch can be Permanent or

ephemeral.

As has been shov¡n ln chapter 5, no well founded hypothesis of

relatlonshlps wlthln UperoleLa ls proposed'and thus any discusslon of

speciatlon patterns in terms of vlcartant events ls precluded other than

for a very few taxa. 'Phylogenetlc blogeography' (sensu ttlley I98I) has
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. åcÌ
yet to be applled to Australlan taxa at the specles level, soLcomParatlve

data are unavallable. In addl-tion, the knowledge oE Australla's past

cllmatic and geologic hlstory is poor for some areas of the contlnent

and better known for others. Hence generallzations applied to the

climate in the southeast probably do not apPly to the north$rest and

extrapolatLon Erom a well-documented area to a Poorly known one will be

inaccurate.

Idhilst the solls of Australla have been welI mapped (Northcote

et al. f9?5). the level oE definltion ls not necessarlly sufflciently
J

precise for analyses of distrl-bution patterns wlthin fossorlal specles-

In addition, cllmatlc factors are not always well documented, and the

vegetation has been mapped |n most areas on a broad scale only, lf |t

has been mapped at all.

Given all these constraints, lt ts clear that the dlstrlbution

patterns shot'n by species of Uperoleia cannot be analysed withln the

frameworks of any of the Ehree models mentioned earller, but can only be

discussed in a qualitatlve way and in general terms'

6.2 ResulEs

Generalized patterns of distribution for Uperoleia speci'es in

Australla (excluding the range extension of U. mimula lnto Ner¿ Guinea)

are deplcted ln Fig. 122. The Eollowing broad areas of spnpatrY are

recognised: 9. tvleri, U. martLnl and U. Iaevlqata ln southeastern

Victoria; U. tyleri and U. martlni in southeastern N.S.u.; U' tvleri

and U. laevlqata ln coastat N.S.H.; !. laeviqata and U' rugosa Ln

northeastern N.S.H. and southeastern Queensland (on the Great Dlvldlng

Range north of Coffs Harbour); U. laevLqata, U. fusca and U. ruqosa !n
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Queensland and northwestern N.S.ll.; U.

northwestern N.T.;

r¡.A.; u. æP@,

268

Q. capl-tulata in southwestern

litt le'iohnl, U . llthomoda and

U. mlmula ln northeastern coastal Queensland ln the Townsville area;

q. Ilthomoda and U. mimula on cape York; U- llthornoda and U - inundata

ln the northern N.T.; U. lnundata and U. arenicola on the edge of the

Arnhem Land escarPment; U. IlEhomoda and U. boreaLis ln the

northeastern KlmberLey and northwestern N.T.; U. llthomoda and

U. crassa in the central Kimberley; U. trachvderma and U. orientalis on

the Barkly Tabteland; p. trachvderma and U- borealls tn the

U. crassa and U. minima on the Mltchell Plateau,

q. mioberqi and U. talpa ln the western Klmberley near

Derby; U. mloberql and U. talpa ln the western Klmberley near Broome;

and U. russelli and U. qlandulosa ln the Pilbara-

Areas of endemism recognised as geographlc entlties are as

follows: Pilbara, tf .4. (2 specles); Kimberley, tl-A- (6 specles);

Arnhem Land EscarPment, N.T. (I species); Cape York, Torres Strait

Islands and New Gulnea (I specles); Elnaslelgh Uplands, QId (defined by

Stanton and Morgan l9?7) (I specles); and southeastern Australia

(Victorla and southern N.S-tl- ) (l species) (S"e'F'Tr l'¿!-3)

OnIy U. trachvderma can be assoclated with a particular soil

type. Thf-s species ls conflned to the self-mulchingrgrey cracklng-clays
+o

of the Barkly Tablelan-d., andalsolated portlons of northwestern Queensland

and northwestern Northern Territory.

Two other specles can be assoclated wlÈh particular habltat tyPes,

1.e, wlth partf-cular kinds of water bodles. U.. borealis ls found beside

flowing lvater, at Ehe edge of streams or flowlng channels ln inundated

grassland. g.. llthomoda ls associated only wlth statlc water bodies.

Although the two specles have been located ostenslbly syrnpatrlcally ln
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the eastern Klmberley, examlnatlon of microhabitat shows a fldellty to

moving or static water, even ln an extremely small area.

Three species have been found calllng at the same pond ln

southeastern Çueensland (G. Ingram Pers. co¡nm.) and at a pool near Derby

in W.e. In the latter case, 9. mloberqi was calll-ng at the edge or

shallows of a pond whilst U. asÞera called from dlstances uP to tv¡o

metres from the brater margin. U. talpa was calling from the base of dry

vegetation removed by distances of several metres Erom the PooI'

Dlstrlbution patterns of few specles conform to current drainage

patterns. q,. capltulata is assocLated essentially wlth the Bull-oo

drainage system of southwestern Queensland whilst U' laevlqata is

assoclated with the easterly flowing dralnage systems of the Great

Dlviding Range. q.. marttni. 9. tvlerl and U. fusca are coastal species

associated wiÈh the same drainage patterns as q. laevlqata whilst

q,. russelli and U. qlandulosa are associated wlth the westerly drainíng

system of the Pllbara.

Disjunct distribution patterns are exhibited by U. fusca. A

dlsJunctlon which ls apparently real occurs between Mlriamvale 1n

southeastern gueensland and Eungella tn central Queensland' A second

dlsjunctlon may occur between Eungella and the Atherton Tableland (see

p. I5?). 9. mLcrorneles aPPears to have a disJunct distributlon between

the Tanaml sanctuary, N.T., and staffords Bore, ll .4. Ho['¡ever, the

lntervenlng area has not been collected. The other maJor dlsJunct

dlstrlbution ls that of u. trachvderma whlch ls assoclated with a

partlcular soll tYPe.
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6-3 Dlscussion

The distrlbutlon Pattern exhlblted by Uperoleia is unlque amongst

Australian vertebrates. The pattern of a wlde-ranging genus

encompasslng the Pllbara, the wet/dry tropics of the north of the

continent and the eastern seaboard and yet absent in southwestern

Australia has not been recorded previously- It Ls the latter

observation - the absence of the genus 1n southwestern Australia - that

lsthemoststrikingfeatureofthispattern.Giventherangeof

stressful envlronments that Uperoleia species encounter throughout the

rahge of the genus, lt seems unLikely that rePresentatlves could not

survlve ln the temperate environment of the southwest ' of the anuran

genera consldered as closest relatlves to uperoleia (see chaPters 4'5)'

PseudophrvnehasadistributionlnthePllbara'insouthwestern

Australia, across the southern part of the continent lncluding South

Australia and Tasmania, and extending north up the east coast to

southeastern coastal Queensland. The genera MVobatrachus' Arenophrvne

and Hetacrinia are endemic to southwestern Australial with Arenophrvne

extending north Èo EdeI Land on the central tJestern Australian coast '

Threellmnodynastlnegeneraarefossorlallnsouthb¡estern

Australia - Neobatrachus' Lirnnodvnastes and Heleioporus, but

Mvobatrachus and ArenophrYne aPPear to occupy the subterranean nlche

wlthin the tJtyobatrachlnae. contrary to the llmnodynastine genera' the

fossorlal adaptatf.ons of these two monotyplc genera are greatly at

varlance to those of uperoleia. Both are frontwards burrowlng species

and have assoclated modlflcatlons to the hands, pectoral glrdle and

forerlmbs (uavies l9g4), and they occupy very coarse gralned sandy solls

(tyleretal.1980),habitatsunusualforUperolela.Inaddltion,both

exhlblt dlrect development and so are not so rellant upon Eree water for

breedlng (Roberts 198I, 1984)'
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The clade of Pseudqphrvne, Alg.qh.rc, l¡tvobatrachus and

Metacrinla recognised by Maxson and Roberts (1985) clearly has a

southern,if not southwesternrorlgln. One mlght lnfer, therefore, that

the absence of Uperoleia ln the southwest of the continent may be due to

prlor occupation of the fossorlal niche by Arenophrvne and Mvobatrachus-

The most plesiomorphic group of specles wlthln UperoleÍa ls that

Eormed by U. qlerl, p. martlni, U. Laeviqata and U. fusca. Thís is a

southeastern species grouP,, and lf one applies the Progresston RuIe

formaLized by Nelson (I9?3), then the centre of origln for Uperoleia

should be in the southeast of the continent- (Hoore (1961) talked about

the southeast as a centre of amphiblan speciatlon. ) the Progression

RuIe predlcts that the most plesiomorphlc members of a taxon occupy the

centre of origin of the taxon, whereas the more apomorphlc members have

dlspersed away from the centre such that the more aPomorphlc a taxon'

the further from the centre lt would occur (Wltey l98f). However, from

the, albeit weak, data provlded in Chapter 5, the cLosest relatives to

the most plesiomorphlc taxa are, ln fact, the most geographically

isolated from them;i.e., U. marmorata and U. m-ioberqi found ln the

northwest of the contl-nent, and U. micromeles found ln the centre'

Addltionatly, support for a centre of origln ln the southeast of

the continent conflicts ldith the evldence that the genus Ls not

represented ln the southwest. It !s well documented, particularly

amongst Èhe amphlbian Êauna, that close phylogenetic relatlonshlps exlst

betweeen southwestern and southeastern rePresentatlves oE taxa.

lllde-ranging dlstributions across the southern part of the continent

have been thought to be disrupted by marlne lncurslons of the Murray and

Eucla basins, by the onset of aridlty and by successlve lowerlng oE sea

Ievels. Hhat have been regarded as cognate specles have been recognlsed
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withln the southwest and the southeast. These were purported to be the

result oE multiple lnvaslons Erom east to west and west to east

correspondtng wlth the gtaclal perlods of the Plelstocene (l-lttlejohn

196?, I98l; Hain et al. 1958; Haín 1968; Hartin 1972).

Recent blochemical studies uslng electrophoresls and serum

albumins. and tht, ,'Ufofogi.al clock' derlved from measures of

immunological dlstances between these taxa.rhave pLaced the dlvergence

time of east and west taxa back into the Pliocene and late Miocene with

the resultant tenet that much of the speclatlon ln these two centres has

been þ situ (Barendse 1984; Haxson and Roberts 1984, 1985; Roberts

and Haxson l985a,b; Roberts and Maxson 1986). In addltion, these

authors support the tlme-framework of thelr 'clock' dates Frlth current

changes to the prevlous view that the glacial perlods in the Pleistocene

were perf-ods of increased rainfall and lowered sea levels that made the

barrier of Èhe Nullarbor Plain passable. It is now thought that the

Iast glaclal maxlmìJìtwas a severely arid period ln Australla (Bowler

et al. 19?6; calloway and Kemp l98l; Ifynrwoll 1979). Roberts and

Maxson (1985b) deduce that simllar patterns probably occurred during the

other glaclal perÍ-ods of the Pleistocene, and hence the NuIlarbor Plaln

remalned a barrler to 'rnultiple invaslons' of frogs.

The earller timing of divergence of east/west taxa makes even more

lnexpllcable the absence of Uperoleia from the southwest if the centre

of ortgln of the genus was ln the southeas, since corrldors of dlspersal

must have exlsted ln the centre of Australla during these ancient times.

Adaptatlons to arldlty exempllfled by Uperoleia species are not

weII developed ln the southeastern specles. The development of the

outer metatarsal tubercle is a fossorlal adaptatlon, Yet ln U. @!id'

U. tvlert, U. laevlqata and U. fusca, the outer metatarsal tubercle ls
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poorly developed. In addltlon, the hlndllmbs are relatlvely long and

the dorsal prominence of the illum ls small and rounded - features not

Ìl¿ ç?.*rL4
found ln rotheirupe/oleia.

The cll-mate of southeastern Australia Ls thought to have been

relatlvely stablerwith temperate ralnforests as the domlnant vegetatlon

type ln the Mlocene (Galloway and Kemp l98l). Hence adaptatlons to

arldlty |n this region have not been subJect to maJor selection

pressures. 
[1q.,Ð

Examinatlon of distribution patternsl lndlcates that the upIlEt of
L

the Great Dividing Range has been a maJor vicarlant event ln speclation

withín southeastern Uperoleia. The Great Dividing Range probably wás

uplifted while Gondwana was fragirùentlng and Australla drlfting north'

Collision with the Orlental Platerand the upllft of Ehe New Guinea

HlghlandsrwefiQprobably associated with a greater rise of the Great

Dividlng Range (Archer and Fox f984). Uperoleia laeviqata |s found

prlnclpally at elevated altitudes on the Great Dividlng Range whereas

U. tvlerl, U. martini and U. fusca are coastal specles- q- !W'

however, ls found west of the Great Dlvidlng Range along lts southern

more greatly elevated lengtDbït 6(G.\r,rT o,þ\'. the coast ln areas of lower- (É¡.rs)
rellef ln southeastern Queensland-, Thls specles shows features that are

clearly adaptations to aridlty, namely weII developed outer metatarsal

tubercles and relatively shorter hlndllmbs (partlcularly noted ln those

speclmens taken west of the Great Dlvidlng Range) '

The maJor disJunctlon ln dlsrrlbution exhlblted by q fus([,ut)

mlrrored by two hylld species, Litorl-a revelata and L. .nt"t,=-l

L. revelata has a slmllar dlstrlbution to u. fusca lf the possible range

extenslon (see p. l5?) is conflrmed (Ingram et al. 1982)' The northern

element of the L. chlorls dlstrlbution has been elevated to speclfic
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status,whllst the Eungella and southeastern coastal Queensland and

northern coastal N.S.t'¡. forms remaln asslgned to the nomlnate sPecies

(Davies and HcDonald 1978; Davies et aI. 1986). Reptile taxa showing

slmilar dlstrlbution patterns include Hemlaspls slqnata (K'R' McDonald

perrs. comm.). A simllar dlstribution pattern is exhlblted by Eucalvptus

qrandls (Chlppendale and LtolE 1981).

Reptiles showing a disjunctlon between southeastern QueensLand and

Eungella include Phvllurus candiannulatus covacevich., 1975, Calvptotis

truncatus (peters, 18?6), CacoÞhis kreffti Guntheg 1863 and

C. squamulosus (pumerll, Bibron and Dumeril/1854) (Covacevlch and

McDonald 1984).

The real or apparent disjunctlon wlthin the distrlbution patterns

found ln the Bo$ren/Rockhampton area of coastal Queensland coincides wlth

the sectLon llne divldlng Australia into tldo maJor physiographic units

(IJasson 1982). The difference between the eastern and western regions

i.s exemplifled by modern hydrology. Host lntegrated drainage basins' 
( tdqsaon rq¡¿)

occur ln the east, whereas only small areas occur in the west, Thls

aslqnmetry of drainage ls thought to have been a feature of Australia

throughout the Cainozoic and even earlier when the contlnent was a part

of condwanaland (Veevers and Evans 1975) '

uperoleia specles probably have a low vaglllty because of their

small size, short legs an{ walklng t".Jffnhopplng galt? hence

rellant upon dralnage systems. The

"),'however, belies thls

assumptlon. As has been lndlcated prevlously, q. trachvderma ls

conflned to dlsJunct areas of self-mulchlng, grey cracking-clays found ln

the Northern Territory and Queensland. These solls are well mapped

(f¡orthcote et aI. 19?6))but those of the Barkly Tableland are consldered
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to have evolved ln sttu (K.H. Northcote Pers. comm.). The dralnage

patterns of the Barkty Tableland Etow ln two dlrections. Prlnclpal

drainage ls southwards via the Lake Eyre drainage system, converging via

the Georglna Rlver to the Channel Country of gueensland. The second

system flows north toward the GuIf of Carpentarl-a. The occurrence of

U. trachyderma along the Georgina Rlver and at Lawn HiII ln Queensland,

is thus explained. The occurrence of the species at Nev¿ry Station ln

the far northwest of the Northern Territory remains an enlgma. Given

that there are a number of other vertebrate species with simllar

dlstributions on cracking cIaYs; e.9, the monltorrVaranus spenceri

(Pengilley I98I), the planigale Planlqale inqrami (Parker 1973; Andrew

and Settle 1982), and two species of bird the flock plgeon Histriophaps

histrionica and Ehe red chested quail Turnlx pvrrothorax have their

centres of abundance on these soils (s.n. Parker pers. comm.), it mayt¿

that the questlon of the orlgins of the Barkly Tableland soils should be

reexamlned ln the light of the endemiclty of the assoclated fauna.

Another possible explanatlon, unsubstantiated, ls that palaeodrainage

patterns were different, and a system once occurred that was directed

northwesterly from the centre oE origln of the grey cracking-clays on

the Barkly Tableland.

The high level of endemism ln the Kimberley is matched by other

vertebrate groupsJ e.g.J amongst the Reptilla wlthln the agamld genus

Dlporlphora and the scincld genus Lerlsta (Cogger f986). The Kimberley

has never been lnundated by the sea since lts elevatl-on and ls an

anclent land mass. It is composed of tectonically-stable metamorphosed

or.tl
rock.crops (Iiasson 1982). which are presumably effective barriers toA)
dlspersal for Uperoleia specles.
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For example, the Napier Range apPears to be a barrler to northward

dispersat of U. @.91, U. talpa and U. aspera and to southward

df"spersal oE U. crassa and U. llEhomoda (tYler et aI. in Press)' The

modern fauna oE the Kimberley ts eEfectively constralned by the Great

Sandy Desert to the south and by the Eloodplains of the Northern

Territory to the east. Eastern elements of the Uperoleia fauna do

penetrate thls easterly barrler (e.g. u. borealls and u. llthomoda) and

the constralnts upon dispersal by other species are not known-

penetration of U. mimula l-nto the adJacent lor¿lands of New Guinea

is a conuuon dlstrtbution pattern amongst faunal elements of Gondwanan

orlgin (see Kikka¡¡a et al. f98I)-

In the past, areas of Australia have been successively arid to

seml-arld and to humid and back agaf-n several times. In addltion, maJor

marine lncurslons, sea level changes and tectonlc upllft5 ^ have

altered the landscape substantiatly. species have diverslfled as a

consequence of numerous past Eragmentations, bottlenecks and tntense

direcrionat serecrion. probabty .ni{:iåÍ" has occurred more of ten in

the areas that we now know as the semi-arld zone (Baverstock 1982) '

The distribution patterns ln uperoleia today must, to a great

extent, reflect past forcés, many of which have yet to be determined.

The patterns are varled - some dtstrlbutions foLlow generallzed tracks

(e.g. 9. trachyderma)l others remain lnexplicable ln terms of modern

ecology or past events (e.g. the absence of Ehe genus tn southwestern

Australia).

Many data remaln to be collected before a rlgorous analysis oE the

dlstributf-on patterns of this enlgmatlc, speciose genus can be

undertaken.
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