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Summary

Ruvnsevifi, 1. B ZisGeLer, D, Broww, P B, Davies, M, & Litrinsony. M1 (1994) A new genus and
species of frog (Anura: Leptodaerylidue: Myohawachinac) from southern Tasimania, Troey, R Sin. 8. Ausr. 1B(3).

171185, ) November. 1994,

Bryobarrachus nitbus gen. e, «p, v, is described fram moist cdol habitat in sonthern Tasimania. The gevus
s distideushable by its direct Jevelopment fusivn of presuceal verehrae VIEand VI with the sacrom, dentate
muxillury arch, ahsence of vomerine 1eeth and the presence of a columella . The species 18 saiall fniaies 19-27:
fernales 25-30 mm SV wiih distinctive dark patterns on the docsum and an advertiserient call that s o seres
of “loks” with a palse repetition rate of 3.3-0.1 pulses/s, Egges are kud m cavites i moss i groups of 9-14 and
fatch as four-legged, iled froglets, B mimbus gen. g1 sp. tov. is coyptozoie in vegelation il poorly drained siies
i wel peat. or in edaphic moss in implicale rainforest apd subalpine aioocknd ot altitides from near sea level
0 LI m, The genus and species aré endemic o Tasmanid dnd bring the frog fong of the ssland 1o 11 species

Key Worns: Anura. Brvobarrachuey nimbus gen. ensp. noy,, Tasinania, new-genos, new species, marphology.
wsteology. advertisement call, development. habital. cryptosoie, distribution

Introduction

The trog fauna of Tasmania is an clement of the
Bassian Province of south-eastern Australia (Littejohn
& Watson 1985). As well as species with wide ranging
distributions  throughout  castern Australin fe.g.
Ranidella sienifera Givard, ISSR and Limnodvuastes
tasmuniensis  Gunther, 1858 |Leptadactylidag.
Myobutrachinge and Limnodynastinac]). there ans two
endemic species, Litoria burrowsae (Seolt. [942)
(Hylidiae ) and Ranidella tasmaniensis (Guinther, 1864)
(Leptodactylidae: Myobatrachinae).

Ten taxa are recognised in Tasmani and aspects of
their hiology are refatively well known (Marfin &
Littlejohn 1982). With a greater appreciation ol the
need 10 document the biodiversity of the continent,
efforts have been direcied (owuard surveys and the
mapping of distribution patterns of local Gung. Durmg
one such project aimed at providing an atlas of the Irogs
of Tasmanta. onc of us (D.Z.) recalled having neard
at several high altitude sites, 4 distinetive frog call that
could not be attributed to any described Tasmanian
fHxon.

In late November 1992 calls were recorded at the
Hartz Mounkiin Nauonal Park and specimens were
collected (Robertson 1993 Rounsevell & Swain 1693)
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Esamination of the collection at the Tasimaman
Museum and Art Gallery. Hobart. revealed further
miuterial,

The trogs could not be referred to any known genus,
and ~0 @ new genus 15 erecled 1o aceommodate them
here, We describe the species and provide information
on its Moloey and distribution

Materials and Methods

Mutenul reported here 1s deposited in the Tasmanian
Museum and Art Gallery, Hobart (TMAG), South
Austrahian Museus, Adclaide (SAM), Museum of
Victoria. Melbourne (NMV ), the Australian Museum,
Syuney (AM) and the Department of Zoology,
University of Adeluide (UAZ).

Measurements were taken using dial calipers reading
w 005 mit. or with un cye-picce  micromeler
Measuremnenls (mun) were, eye dinmeler (E): eye-lo-
naris distance | -N ) internarial span (INJ: snoul-ven
length (S-V) and nbia length (TL): and for selected
specimens, head length (HL) and head width (HW),
The methods of measureinent follow Tyler (1968) and
interpretation of daky olows Tyler (1978), Data are
presented as means with tunges m parentheses, The
wympana of many specimzns are indistinel or not
visihle, and hence accurare measurcments of head
width and head length were not alwiys possible.

Osteologicul duta were obtaned from specimens
cleared and stained with alizann Red S for bone afler
the method of Davis & Gore (1947). and with alizarn
Red S for bone and aleian blue for cartilage afler the
method of Dingerkus & Uhler (19771, Ostevlogical
descriptions  follow  Troeb (19791, and  Andersen
(1978") tor the carpus and tarsus.
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Line drawines were made with the aid of o Wild MK
slercpscopic disseching microscope with anached
carnera hucidy

Moat field obsejvations were made 1o the spring and
surnmes ol 1992, the type locality st Hare Mountuins
Nuvional Park, and durimg a licld survey in October
und November 1993 (Ziegeler 1994). Ajr tempecuure
and relative humidity were meéasured with o “Zeal”
whirling psychroneter (BS 2842/66).

Recordings ol the advenisement calls of une
individug! wore nrade with 4 Sony WM-Di Pro-
Wilkpuan cassette tape recorder ind o Beyer M-8R
cardiond dynamie mucrophone by G F Walson at the
type locality an 5 December 1992 arabour 1330 hours
ES5T. The wet-hulb air temperature was 8.5°C dnd
a dry-bulb dirdemperamre was 9.2°C in the viginity
of the calhng joale.

Recordings ol advertisement calls of  several
individuals alse were made ot the type loculity hy
I" K Brown on 30 November 1992 using 4 Maruinz
Superscopd C-2038 cassette recorder und « Senoheiser
ML SO glecirel micraphone: (emperatures. were
measured

The culls were repluved on u Nakamiche Dragon
cassette recorder, wirh the bine ouput direeted to o Kay
Elemetrics DSP-S500 digital Som-Graph, Cally of

suthcent oteasity  thal did nob overlap those ol

neiphbiirs were alysed. The number ol pulses
docall dercrmined by inspection), and measurcments
of call dwation st and pulse fepelition rale (as
pulbsests; Irom Ihe peak of the first pulse to the peak
ol [he last pulse) were determined fram the wave-fonm
display of euch Clear esll.

For the six clear cylls obtained by G, E Waison,
dommmant Trequencies (Hz) were determined from lhe
power spectrum fur the complete call. with the
miaximum and next hoghest peaks heing measured .
Pulse durarion, and attack and decay times of the
middle pulses alsa wene estimated 10 [he nesnest
millisecond (ms) from the wave-form displays, The
repetition rate of the calls (s calls/min) alsa was
determmined Irom This sequence.

Figheen calls from the recording sequeace ohtned
by P B. Brown were analysed, and duration, number
Of pulses and pulse mte detenniped, As calls of several
individualy sre peluded, the values are treated us 4
group,

Systemalics
Four anuran Lamilies are navive o Avsiralin: Hylidae,

Ramdue, Microhvhdae and  Leptodacy | dag
(Myabait e hidae ol gy wthors). The new Troz wis

T DAy M. (1987) Ta sinumy and systematies of 1he gmems
{peteilena Civay (Anory Leptodactylidug). ThD Thes,
Depitrtenent of Zoology, University of Adclaide Tinpuonbl
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identified us belonging to the fannily Leptodactylidice,
sub-family Myobatrachinge, on the basis of: 1)
terminal phalsnges knobbed: (2) intercalary clements
ahsent: (3) apical element of M. ineemandibidaris
absent; 4y pecoral giedle arciferal, (5) palatines
thserete: () prepharyvigea) Tolds absenl; (7) alarn
processes of hyod plite moderately hroad and wing-
like: (8) cricond cartilage divided ventrally: (9)
imterverichral discs not fused w centra in adults; (10)
attuchmem of M. ntermandibilaris. upon M.
submentalrs absent

The firsethree charseiers exclinde the specics Trom
the Hyhdae, and the tourth excludes 1t from the
Ranidac, whilst the irst, fourth, Rfth and sixih exclude
Ik o The Microhylidae. The remaining characters
are defininive of the leptodactylid  sublamily
Myohatruchinae (Parker 1940; Lynch 1970 Ty ler 1972,
Divies 1987H,

Litdejohn er wl. (1493) report Y-12 generu as being
varously recogmised within the Myobattachinge. The
new species cannot be placed i any of these genera
on the bisis of the llowing combination of characiers:
an apparent autapomorphy of the veriehrul column ol
tusion of the presacral vertebriae VI gnd VIIT with the
sucrum., presence of 3 dentate maxillary wrch, the Juck
ot vomerine teeth, preschice of a columella, umd direct
developineat of the young with a four-legged. tnled
frogler hatching trom the cgg membranes.

Fhe Trog a8 excluded  specifically  from  (he
myobatrachine genera as tollows: together with (the
vertebral fusion, (1) from Assa by the absence o
parental care hy the male. by the ubsenee of vomer ine
teeth and by e complcle phalangeal formula: (2) from
Crinw (sensu Blake 1973) by (he absence of vamerine
tecth and the absence of a free-swimming tdpole: (3)
tront Generaira by the absence of vomering eeth angl
of a projecting dorsul Nange on the antenior ramus of
the prerygoid, by the projecting snoul and by the
granular veniral surface: (4) from Keadefle by 1he
widih of the bases of the alury processes of the hvod.
by the whsenee of froe-swimming tadpales and by the
nature ol the nmosternum: (5) from fiudacrylus by the
absence of T-shaped wrminal phalanges on the digits,
by the absence of yomenine welh and by (he Lk ol
free-swimming tadpoles: (6) from Uperoleta by the
ahsence of hypertrophicd dermal glands and of two
raised compressed metatarsal tbercles, and by the
absence of a frec-swimming fadpole, (7) froiy
Pseadophrine by the presence of u columeila and of
teeth on the maxillary arch, and the absence of & Iree-
swhnmimg, Ladpole; (8) tram Arenophryne by the
presence of a columella and of teeth on the maxillany
arch, amld by the absence of modified phalangeal
formulae on the hands and feec (9) from Myobarre i
by the presence of reeth on the maxillary arch, by the
ahsence of a modilied phalangeal tormuli of the hands
and by the absenice of reinforeement of the anterior
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purtion of the skull by anterior placement of the nasils.
(100 from Metacrinia by the presence of weth on the
maxillary arch. by a large omosternum, by the Tack
of extensive reduction of the palatines Laterally, by the
less extensive nasals, and by the projecting snout wnd
shape ol 1he head,

Genus Bryobatrachus gen. nov.

Type species: Brvobarrachiis ninbus
Diagnostic defimrion

I Alary processes of hyoid plate broad and wing-
like. 2. Cricoid cartilage divided ventrally. 3,
Intervertebral dises untused jn adults. 4. Atachment
of M. intermandibularis on M. submentalis abseat. 5.
Hypertrophicd dertial glands absent. 6. Sl Muttened
inner metgarsal wbercle. 7 Tiny. or no ouler
metatarsal tubercle. 8. Snout projecting when viewed
from above, 9. Manillary arch toothed. 10. Vomers
reduced 10 one or two Fragments at edge of chodnae.
1. Columella present. 12. Palatines shghtly reduced
laterally. 13 Nasals not located anteriorly on skull. 14,
Omosternun Targe, mushroom-shaped with narrow
stalk. 15, Phalangeal formula of hand 22,33 16,
Phalangeal formula of foot 2,2,3.4.3, 17. Terminal
philanges knobbed. 18, Vertebrae VIEand VI fused
with sacrum. 200 Development direct — four-legged
tailed lroglet hatching from egg membranes.

Ervmology

Derived from the Greek brvon (= moss) and
batrachoy (= trog), alluding 0 the habit of breeding
in moss or moss-like vegetation,

Bryobatrachus nimbus sp. nov.
FIGS 10

Holotype: TMAG CIOL2, an adult male, 300 m north
of Lake Esperunce (146%46°E. 43°13'30"S), Harz
Mountaing Natonal Park, 920 m, collected by D. E.
Rounsevell & D. Ziegeler on 18.x.1993.

FParatvpes: 9 o o, 3 9 @ and 2 s.a ¢ TMAG
CI009. o, same data as holotype, except collecied
1Lx 1993 TMAG Cl010, o . same data as halotype;
TMAG CI013, s.., Mt Sprent (1459581, 42947730 "S),
coll. D. Ziegeler, 21.x.1993: TMAG Cl02s, o,
wopotype, coll. P. B, Brown, 2¥xii,1993, TMAG
C1025. ¢, same data  C1024 and CI025 1 amplexus;
TMAG C350. (2 o o). Mt La Perouse Base Camp,
ANZSES Expedition Jan. 1984 TMAG C345. s.a..
same data as C350; TMAG CR69, . M1 Lu Perouse
(146%44 30 "2, 43°30°20"S), 1ocks above Pigsty Ponds
on Mt La Perouse track. 1.7 kin NW of summit, coll.
M. N. Hutchinson & S. Hudson, 9.1i.1990: SAM
R43671 (clearcd and swned). o, same locality s
holotype, coll. D. E. Rounsevell, 25.xi.1992; SAM
R43672, o, same data: AM RI143566 (cleared and
stained), @ . same locality as hototype. coll. D. E.
Rounsevell, 25 xi.1992: AM RI43565, o, same

locality as holotype. coll. B B. Brown & 1. Zicgeler,
29.41.1992: NMV D67310, <, same locality as
holotype. coll, A. & J. E. Wiapstra, 29.xi.1992.

Definitiom

A small species (males 19-27 wun SV, females
2530 mm S-V) characterised by @ toothed mixillury
arch, presence of 4 columella, kack of voerine leeth,
unmodified phalangeal formulae, knobbed terminal
phalanges, widely exposed fronoparietal fontanelle,
presucral vertebrae VI ind VAT fused with the sacrim.
untringed fingers und es, granular ventral surface.
dorsum consistently marked with dark chevron-shaped
mark between eves, par of purallel dark lines Trom
shoulder along anterior portion of hack und pair of dark
patches in coceygeal tegion, eggs large and
unpigmented. four-legged tiled froglet hatches from
epg membranes, advertisement call a series of “toks”
with a pulsc repetition rue of 5.3-6.1 pulses/s.

Descrippion of holoivpe

Maxillury teeth presenr. vomerine feeth absent,
tongue oval, free behind: tympanuny obscure. Snoul
short, projecting and slightly truncuted when viewed
from above, overshot and sloping posteriorly when
viewed in profile (Fig. IA). Eye (0 naris distance less

N

Fig. L Bryvebwirechues nimbies gen. et sp nove A, lateral view
ol the head; B. palmar view of hand; and € plantai vies
ul foot (Holotype, TMAG 1012y, Scule bur = 5 mim.
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than interparial span (E-NAN = 071). Nares located
laterally on snout, digected dorsally, Canthus rostralis
stralght, loreal region cancave. (ucial  sheli
conspicunus. Eyve prominent. pupil horizontal when
constricted. Fingers short, unwebbed with Mattencd
Subarticular tabércles (Fig. 1B), Terminal discs
undilated. Palmar lubercles flattened but conspicuous.
Several supernumerary lubercles present; fingers in
order of length 3 =4 >2>1,

Hindlimbs shon (TL/S-V 0.36), Toes relatively

shaort, unfringed und unwebbed (Fig. 1C): in nrder of

length 453555210 Small flawened  inner
metatursal tuberele, and nny rounded outer metatarsal
tuberele.  Subarticular  jobercles small and  not
prominent,

Dorsal surfuce spursely tubercular, tubercles binear
along length. Promiment tubercles on dorsal surface
of fegs. Ventral surfice granular with well-developed

Fig. 2. Bryobateachuy nithlng gen. el ap. nov. A dorsaolaleral
and B ventril views in lite (Paratype TMAG 1009) ( Photo,
1. Voks)

coansely granular pelvic patch. Small hifurcated
unfimbristed cloacul flap,

Dorsum dark tan n preservative with cheyron-
shaped black mark belween eyes. puired elongated
bluck markings from scapula region, #nd paired
moderately clongate black patches in the coceygenl
region. Canthal stripe anterior 1o nars, through loreal
region and eye o axilla, Pale parch beneath eye (Figs
I, 2).

Ventral coloration chocolate with cream speckling
(Fig. 2): durk chocolate suffusion vn throat, Pared
vocal slies posteriorly al angle of jaw.

Colour in life

Dorsal surkace shades of dark brown. Dirkes) brown
markings distinctive varying in intensity and oceurring
bilaterally in pairs i the coceygeal region and
association with scapulae, Coceygeual panr lie within
region of paler brown or “ground™ colour, not hidden
when colour intensity changes. Larger patch of dark
brown oceurs between scapulae and anteromedially
which, when at darkest. can conceal upper pair ol
hilateral markings. Chevron-shaped mark of dark
colour between eyves. Small white patch above cluaca
Limbs barred with dark brown. Other broad dark
hrowh patches occur along paler brown flanks. Dorsul
surfiace of snout and inner tighs unmarked and paler
brown or “ground” colour. Paired canthal stripes trom
marts (0 flank broadest in tyinpanal region, Dark brown
canthal stripe passes (hrough most of the eye except
uppermuost parl of iris. Iris dark brown below and
indescent pold above facial stripe. Lower stripe of
white or cream. commencing between eye and naris
and varying in width being narrowest, or with lower
cdge nowhed, below eye and including neither lowet
eyehd nor upper lip. Vemral surface dark brown
covered with irregularly-shuped fine white spots of
stmilar size extending over the limbs and sometimes
(0 Jower throat, Chin somenimes paler and less spotted.
Pale femon-yellow tint on paler parts of throwt and
lorelimbs,

Dimenyions (mm): SV 22.6; TL&2, E-N 1.7, IN 1.4,
E27

Variation

There is little variatuon in external morphology, other
than colour pattern. The protruding snour is not us
pronounced i all puratypes, in those m which i s
most developed. it appears to be thickened and whitsh,
The legs ane uniformly short (TL/SY = 0.35
[0.31-0.38]), and the hiead usually longer than width
(HL/RHW = 106 10.96-1.23, n = 9]). There 1
variubility an the relationship between eyc-tu-naris
distunce  and  internarial span (E-N/IN = (.89
[O71-11210. The tympanum 15 obscare or indisting
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(Figs 1, 2). Toes are unilorinly untringed. but there
15 varjability in development ol the palmar tubercies:
in TMAG CI009, these are particularly pronounced.
When present. the ouler metatarsal lubercle is tiny and
the inner metatarsal wbercle usually Tatlened. A FarSal
fold s present in TMAG CI010. Rugosity of the dorsum
varies bul is not conspicucns. Ventral granularity of
the belly 1s variable,

The ground colour of the dorsum and the exent and
mature of the markings varies. The three pairs of durk
markings on the dorsum are consistently present. The
markings between the eyes are chevron-shaped, whilst
those in the scapular region are olten lyraie and can
vary in length, occasionally almost coalescing walh the
coceygeal pair.

Dorsal colour varies from very dark brown to grey-
brown or lan, and, in darker specimens the anterior
pair of markings hecomes obseure and often nierges
with the supruscapular pair. The coceygeal pair always
contrasts with the general body colour und 15 distinctive
(Fig. 2A).

A pale or tan mid-veriebral stripe is present in several
specimens, and occasionally a pale medial ventral
stripe is present in paler specimens. The venual surface
i be dusky grey with white spots, or pale with dark
spots, The throat 1s always pigmented., but added dark
sulfusions gre present in calling males. The throo his
a salmon indescent hue in lite, and & lemon coloration
often oecurs in the axillae. Reddish patches occur along
the Tower Ranks and in the inguinal region, A pale spot
often vecurs above the cloaca. '

‘I'he pale stripe beneath the dark canthal siripe of
the head varies i extent. maximal development beung
shown in Fig. 2.

Ostentoey thased on SAM R43671)

skali poorly ossified.  Sphenethinoid  ossilied
medially, with ossification  extending anteriorly
between the nasals doesally amd ventrally, Cartiliges
of nasal capsoles are considerably caleified veotrally
(Fig, 3). Prootic and exoccipital saperficially fused by
extensive culeification giving short und stocky erista
puratica. Exocaipual caleified dorsomedially and
ventromedially. Crista parotica not articulating with
elongate unexpanded otic ramus of squanosal. Carotid
canal rovled on fromoparictals medidl 10 well
developed epiotic eminences.  Occipital  condyles
widely separaied. Fromopuncial fontanelle widely
exposed for approximate length of ortnl. Anteror
extremities of [ronoparietals extend antenorly 1o
anerior margin of frontoparielal tonknelle, Orbital
edpes of fronwoparietals slightly curved and angled
slightly  posterolaterally.  Nasals moderaiely  well
pssilied, spproximately tnangular and widely separated
medially.  Maxillary  process shorl, and  widely
separated from well-developed preorhital process of
purs faciahs of maxilla.

Palatines moderately tobust, reduced  shightly
laterilly amel curving posteromedially w0 overhe
sphenethmord  at - amerior  extremities  of  orhit
Parasphenond  moderutely  robust with moderately
hroad, deeply crenate cultriform process extending
approximalely % length of orbit in ventral view, Alae
muoderately short. relanvely broad. extending slightly
posterolaerally, not overlain by medial tamus of
plerypoid, Prerygord robust: anterior ramus in long
camtact with maxilla anleriprly, and with base of
squantosal shalt and  with cartilaginous  quadrale
posteriorly. Squamosal rabust. with short zygomatic

Fig. X Bryobatrachuy nmhus gen. et sp.onov.: A doead snd B ventcal views of the shull of SAM R43671. Scale bar = 5 mm
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rumus and long unexpanded oue ramus nov overlying
crista parotica (Fig, 3).

Maxilla and premaxilla dentate. Pulatal shell deep
with well-developed palatine processes of premaxille
not abutting  medially.  Well-developed  prerygoid
provess of masille. Alary processes of preimasillae
broud at base with narrower posterdorsal projections,
slightly concave. Vomerine [ragments present on edge
of choanae on right hand side. Bony columells present
(Fig. 3)

Pectorul girdle arciferal and robust (Fie, 4A),
Omosternun Jarge. mushrooni shaped with an elongate
narrow stalk: xiphisternum also large and mushroom
shuped. with i shor broad swlk. Some calcification
of xXiphisternum and epicoracoid cartilages, Sternum
cartilaginous. Clavicles moderaely slender, curved,
poorly separated medially:  coracoids  robust,
modermely  widely  separated  medially.  Scapuls
bicaprate, longer than clavicles. Suprascapula iboul
Vs ossified,

Eight nor-imbricate prococlous presactil vertebrie.
Vertebra VI fused with sserum and with venebra VT
Vertehra VII fused with vertebra VI and with sacrum
(Fig. 5). Transverse processes of verlebra 1V with
bilateral anomally (Fig. 5). Sacrul diapophyses poorly
expanded . Relative widths of rransverse processes:

N>V >SD>=V=VIi=VI= VI

Urostyle bicondylar with dorsal crest extending
appros. Va2 length. Small rounded dorsul prominence
on ivm (Fig. 5). Dorsal protuberance not prominent.
Wil crest absent, Pubis caleified,

Humcerus with stromgly-developed  deltoid  crest
unteroproximally. Phalangeal formula of hand 2.2.3,3.
Curpus of six clemems exhibining moderate torsjon,
O, rudiale and O. ulnare present; O, radiale Larger of
the two. Both clements articulate with O. radioulna
proximally and with cach other posteromedially.
Distally. both arficulimte with lurge  trunsversely
elongaled Q. centrale postaxiale which articulates
distally with buses of O metacarpi 111, IV und V.
Muoderutely  well-developed  fMange  extends  fron)
Lateroproximal comer. Small calcified palinar sesamoid
proaidly on ventral surface (Fig 6). (O centrale
preaxiale arliculales laterally with O radiale, distally
with O centrale postaxiale and with carpal element
of O, distale carpale 2 and O, distle carpale 3 and
luterally with busal prepollical element,

Curpal element of O. distale carpale 2 articulates
with carpal ¢lement of Q. distale carpale 3. Distal bips
of terminal phalunges knobbed.

Phalangeal formula of foot 2.2.3.4 3. Q. nibiale and
0. libulare elongare and fused at either end. Bones ol
approximately equal length, Two distal tarsal elements
present. Lateral elensents largest, lying it base of O.
metatarsus 1 and extending laterally to articulate with

medioproximal side of basc of O, metatarsus 1. Second
element appears to be result of fusion of two clements
and lies at base und shghtly lateral 10 O metatirsus
L. and arhculates with base of O, metatarsus 1 and O
centrale prehallucis, Distal prehallical element small
ind knubbed, caleilied.

Hyoid plate longer thun broad (Fig. 4C). Base of
alury processes occupying Y4 o % of lateral edges ol
hyoud plate; not pedunculate, Anteromedial processes
of anterior hyale Tong and slender. Posterolateral
processes of hyoid plate irregularly shuped, modersely
lang. Posterior cornug osstlied.

Fig 3, Brvobatrachuy mimbis gen, et sp, nov. A dorsal view
ol the pectoral girdle: B Lateral view of the iliune: C. ventral
view of the hyoid (SAM R43671). Scale bars = 1 i
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Fig. 5. Brvobatrachus nimbus gen. et sp. nov.: A. dorsal view of the vertebral column B. ventral view of vertebrac VI,
VII and VIII and the sacrum (AM R143566) and C. ventral view of the vertebral column (SAM R43671). Scale bar = 5 mm.

[ = J

Fig. 6. Bryobatrachus nimbus gen. et sp. nov.: A. dorsal and
B. ventral views of the carpus (SAM R43671). Scale
bar = § mm.

Variation

Paratype (AM RI143566) has been cleared and
stained. In comparing this specimen with the described
male, 1t is apparent that the latter is probably a
senescent specimen on the basis of the high degree of
calcification lacking in the larger female specimen. For
example, calcification of the nasal cartilages. of the
omosternum, xiphisternum and epicoracoid cartilages,
of the tiny cartilaginous prepollex and the palmar
sesamoid is lacking in this specimen. In addition, there
is less calcification of the crista parotica region between
the exoccipitals and prootics.

Consistent with this view is the lack of ossification
of the sphenethmoid between the nasals dorsally and
ventrally, and the lack of fusion of the medial tarsal
elements. Remnant vomerine fragments occur on the
edges of both choanae in this specimen. The vertebral
anomaly on the transverse processes of presacral
vertebrae 1V is not present, but fusion of presacral
vertebrae VII and VIII with the sacrum is consistently
present (Fig. 5).

There is little vaniability in other skeletal elements,
other than in the palatal shelf of the premaxilla which
is much more extensive in its articulation with the
palatal shelf of the maxilla.
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Advertisement call

Males call from the ground surfuce beneath dense
vegetation, and from prepared breeding chambers
within cushions of sphagnum or edaphic hichen. Male
advertisement calls are heard in loud chorus, diuenally,
in spring and early summer.

The following description of the advertisement call
(Fig, 7) is based on the sequence recorded by G, F.
Watson. The call 1s 1 single quasi-periodic pulse train
with a duration of 1009-1281 ms (mean = 1157), and
consasts of i series of 7-8 (mean = 7.5) short pulses
(duration; range = 7.2-10.4 ms; mncan = 874 ms) with
rise limes {attack) of about 1.0-3.5 ms and fall times
(decay) of about 4.9-5.9 ms. The pulse rates range from
5.3 10 6.1 pulses/s (mean = 5.74) (Table 1). The calls
are repeated ut a rate of 2,65 calls/min. Although there
15 i wide spread of spectral energy (as a consequence
of the short vise-times of the pulses), there are two
dominant Irequencies of equal energy at 21002140 and
2680 Hz in three of the calls, there is only one peak
at 2140 Hz an two calls, and in the remaining call there
are two peaks at 2120 and 2740 Hz (with the lauwer
being lower by 2 dB).
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The values obtained from each of the I8 calls
recorded by P. B. Brown are presented in the recording
sequence in Table 2. From an inspection of the
numbers of pulses and dominant frequencies, it is
suggested that calls of three or four individuals niay
be included in the sequence. The values for call
duration, number of pulses and pulse rates, although
of greater range, include those of the individual
recorded hy G. F. Watson. The dominant frequencics,
where measured. however, are lower, runging from
1540 10 1960 Hz.

Calling period

The calling period in alpine habitat 15 seasonal, Calls
in chorus were heard at the type locality from carly
October 10 late December. Earliest calling heard was
in the Hartz Mis on 1.x.1993, and the latest at Mt
Norold (146°1540"E, 43°15'30"S), on 2.iii.1994,
Chorusing oceurred in ran and whilst snow fell,

In curly spring. calling was interrupted frequently
by heavy snow falls, and recommenced when thaw set
in. During summer, calls ceased during the wirmest
part of the day at temperatures above 15°C and as the

| | | I I I |

0 200 400 600

800 1000 1200 1400

milliseconds

Fig. 7. A wive torm display of an adyertisement call o a male of Bryobatrachus nimbus, gen. et sp. nov. recorded at a
wet bulb air temperature of 8.5°C, in the Hartz Mountains. The depicted call is the first of the series recorded hy

G 1% Wanson. (See Table 1 for more inlormation. )

TaBLE 1, Wadues for six adverfisement cally of @ male of Bryobatrachus mmbus gen. of sp. nov ai the type localing af o

wer-bulh air emperature of 8.5°C on 5.vi0. 1992

Difference (dR)

Duration Pulse rale Pulse durauon Dovminant frequencies (Hz)

{ms) Pulses ipulses/s) (ms) lower (DFI) higher (DF2) DFI1-DIR2
114K T 5.33 v.47 2140 2660 0
1063 7 576 10,35 21N 2680 0
1162 B 5.67 8.50 2140 noine -
1281 b 5.56 8.40 2120 2740 1
LT8R 8 6.06 8.4 2140 nong -
1009 1 6.08 723 2140 2680 L
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TABLE 2, Walues fir 18 advertisement calls of seveval males

of Bryohatrachus nimbus gen, ¢f spo nov, recerded by 2B
Brovn at the type Tocality o 30 x0, 1992

Daominuni

Call Pulse rale  frequency
(18] Duranon Pulses  (pulscsis) (Hei

| 1681 b 420

2 925 7 6,.5% 1740

K- ) Rial 1 4.87 1720

3 2069 V] 4.39 1 540) %+

5 141y 1y 474 [340)%+
(3] 2037 [N 1.446 -

. 1756 [0 5.20 —

& 1356 T 4 46 | BUK)

4 634 5 53 180K)
1l LI6Y 7 Y] IEIOE
I HUK 3 593 1M
i2 KK4 4 344 1800
13 2225 o 4.0 1620
14 2256 i1 3.47 1624
i5 2149 0 4.24 1o(H)
16 2110 1 4.3 160t
17 1712 1n 534 150n)
1¥ 394 I 4.21 1600

“ mdpoint of band: ** second peak at 18520 Hz

Fig 8 A Nestaol Brivhatravhus nimbus gen. el sp. aov.

middle distance viewed from the track. (Photo. 1 E, & A, W-Ip'\t‘l'd]' I

vegetation dried oult  Individuals  called e cool
conditions during the early morming and in the evening
(19:00:21:00) at Mt La Perouse on 1.l 1994 (S,
Corbett pers. comim. ). Frogs were not heard at night

Ziegeler (1994) observed culling i air temperatures
of 4.5-12°C and relative hunndities of 62-94% . The
frequency of calls heard increased when there was
precipitadion.

Behaviour

The species is cryptozoic. and was collected during
spring and summer. Calling miales were collected from
the surface of the peat bencath course, low vegetalion,
from within breeding chambers or nests. in cushious
of sphugnum or other similar plants, beneath rocks
(Zicgeler 1994), or under brunches lying ol of
amongst vegetation, Females were found in breeding
chambers with a male or. when males were chorusing
in spring. on the surfuce of the vegetation. Males
continued W call even when Temeles occupied the sume
chamber.

Al the type locality where a Lurge population exists.
indhvidual frogs are regularly spaced, renuoining
hidden. They appear nob o aggregiate or (o Use open

. B \uhulpmu toorland habitat at Harte Mis: type localiny in

subulpine moorland habitat al 800-LOGO m altitude

at MU Hesperus; D0 Implicate ranforest habitat at over 750 m allitude at Mt Bobs.
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surtiace water. None was collected during autumn or
winter

Locomotion is by crawling or walking. In the open,
frops usudlly crouched and remained sull unul
disturbed and then soughl cover. They jumped or swam
only when forced. In captivity. both sexes displayed
thigmotropism by forming individual cavites in which
to sheler in loose sphagnun, They entered the
sphagnum backwards.

gmim 1J

Developmem

The species breeds i spring, laying eggs in nests
m moss or lichen. Nests are concealéd sphefical
vivitics (A.5-4.0 cm an dismeter) i clumps of moss
dpproximately 2-5 ¢m below the surface (Fig. 8A)
Ihey can be exposed by parting the stems ol moss.
Single males, male-fenuile  pairs  (sometimes  in
gmplexus), eggs, or froglets were found in ten nésts
im o small area of the (ype locality on [hree visils
(24 %1993, 1131994 and 28.0.1994). On the first visit,
five nests were found. One contaned 6-10 eggs, anothes
contained five froglets (Fig. 9C), the third held 4 single
male frog, and the rensuning two nests cach held a
male-female pair of adull frogs (one pair included a
gravid female and a male in amplexus). On the second
visit three nests contaning eggs were found. Two
contained 12 and 14 cpgs. Those in the remaining nest
could not be readily counted as the jelly surrounding
them had begun 1o merge. The last visit produced two
new nests. one comaimng Y eges, and uanother
contitining 5-6 froglets. Each nest was found in
separate cushion of moss, Other enipty and possibly
disused nests were tfound m adjacent patches of moss
in the same area,

Eggs containing embryos (Fig. 9B) at stage 5 of
Townsend & Stewart (1985) were located an 10.x11.93
hut not in nests. Two groups of eges were found on
the sufface of the vegetation and contiined three and
siv eges respectively. The latter included four dead
cmbryos inlected with funguos.

The mean diameter of four of the newly laid eges
found on 11.1.94 was 349 mm (3.33-3.65), and the
mean capsule diaimeter was 13,57 mm (13.02-14.13),
They were surrounded by a single jelly membrine (Fig
YA) These eggs cannot be ascribed to a stage as fou
the direct developing  Elewtherodactvluy  cogur
(Townsend & Stewsrt 1985)

he mean S-Y length of Live mietamorphs was
61 mun (3.4-6.35) und the mean Lotal length, 14,51 mm
(13.97-19035), Ll length varnied considerably (Fig, 9C).
Ll muscle s well developed and, il Tins narrow,
equal in width dorsally and ventrally. Tail fins do not
dppear 1o be vascularised. The body s heavily
pigmented; that on tail muscle being finer and that on
tail fins patchy. In life the body and tail are covered
with fimg white dots. There is no cloacal tail piece

Fue, O Brwswidreechis nremthies pen. el sp nov, . AL dorsal view B!
of emrs: B, dorsal view of embryo at skipe § ( Townsend Thie mouth extends beyond the eye and the fingers and

& Srowart 19851, L. doral views of frogles loes appear o be [ringed.
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Habijrat

Brvobatruchus  nimbuy i lound in subulpuie
noorland (Fig. 8C) and implicate runtorest 1n southem
Tasmaniz (Fig, 8D, 1 is resteicted o poorly-drained
sites from lowland to subalpine localities (Ziegeler
1994). The sl type 1s peal overlying sandy or stony
substrate (Ziegeler 1994). It occurs on Pre-Cambrian
metamorphics, Upper Carhonilcrous-Permian
sedimentary  deposits,  Triassic  sandstone and
Pleistocene glacial deposils.

The subalpine moorland comprises i diverse runge
of plant commuonities. Five recorded communibies are
Fpacris  serpilifolio-Empodisma minus-Gleichienia
alpina fernland.  Leprospermmun - nitidum-Gehnia
grandiy<E. munas wll shrubland (hoth occur at Hartz
Mty [Fig, BB, E. serpilifolio-Richea scaparia low
shrubland with Asiclia alping, G, alping and E. mines
{Aduinsons Peak |IH6%9'E, 43°21'S)). E serpilifnlio-
Meluledca yguamea open heuth (M Sprent and
Curplia  alpina-lsophysis wsmanica herbtield (M1
Sprent. Mt Hesperus |146°14°E, 43°07'20"S) [Fig.
BCl) (Zicgeler 1994).

The implicite rainforest communities are floristically
complex. The shrub luyers are dense and species
diverse at all altitudes. At igher altitudes (he dominant
trees  are Nothofagns  cumminghanui.  Evcryphia
milliganit, Athrogaxis seluginoides, Nothofagix gutined
and Pinltocludluy axpleniifolius and the ground cover
15 dense moss and/or Astelia alpina (Fig, 8D: 750 m.
Mt Bohs 146236'E. 43°18°S). Al low altitudes N
cunninghamii, Melaleuea  squarrosa and P
asplentifolius ave dominant and groond cover is dense
moss  and  Blechnwm  wartsii (Alexander Creek
146°05'E. 43926'5) (Ziegeler 1994).

The climate is in the perhumid cool zone of Gennlli
(1972) but s cool and copsistently wet, The miean
annual precipaiuion is 2500 mm in large pans of this
region and 1 reeeived s ran. snow, hail, fog, mist
and frost evenly distributed across the seasons (Bureau
of Meworology 1991),

Distribunion and abundance

Aryobatrachus nombpy  occurs in imountains in
soulhern Tasmaniy sodlh of 422487 lylnude (Fig, (0},
10 1s known from 15 lecahities. mostly desceribed by
Zaegeler (1994). that range from sea level o MDD m
inan area approximately 80 km = 50 km. The
localities are bounded by Mt Sprent m the north-wesl.
Hiarte Mis in the narth-east, M1 La Peroase . the
south-east and Bathurst Harbour area in the south west
{(Fig. 10y, All localities are south of the Huon Raiver
und Serpenting River and none is over 40 km from the
sea. At the northern and eastern edges of s
distribution. 8. mimtus is confined o sies above 8000 m
altitude whilst 1 the south-west, iy ranpe descends
to near sca level.

Hundreds of males were hieard m clivrus at the type
locality during spring 1992, Other large populations
oveur at known locanons (Ziegeler 1994). Although
geographically restricted. the species 18 abundant
within savailuble habnat, and callmg nmles were
estimated (o occur at densities of 0110/

Seatches conducted further north at Philps Peak.
Tvndall Range. M1 Field, Mt Anne. M1 Weld and Mt
Picton tailed o locate the species despite the presence
of sutable habitat and weather conditions (Ziegeler
19u4).

Crmyervation stalts

The species s secure, All locations where it has been
recorded are in reserves. as is most of the sutablye
known habitst. Iis habitae shows evidence of no fire
or only very low lrequencies of fire.

Ervialogy
From the Lutin aimbus (= rain ¢loud),
reference (o the habitat of the species.

wilh

Commion name
The name “moss froglet™ has been comned and used
for this species (Ziegeler 1994),

L. Pedder

W[ = arse S
"

(B 17 146'00" 146°30'
A |
1 MY Sprenl & Fedarehan F 11 Irahbound Ha,
2 Hartz mt ¥ Wi Bobs 12 Louisa A
3 M1 La Perolise B Adamauns 9k 13 Bahurst Ra
4 M Hespens 8 Moonhant Fudae 14 Mi Melalaucu
5 M Narold 10 Precpious Blub 15 Algxander Ck

Fig. 10, Disiribution ol Bryobairachus nimbies gen. etsp, nov,
i southern Hasmania, A, Southeastern Austrabia, and 0.
localised distribution in Basmonia. Closed circles une
lewsahinies froom which specimens have been colleeted: npuen
fnumberedy cireles are call records
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Comparison with other Species

Bryobutrachuy wirmbus is distingaished from other
myobatrachine [rogs in Tasmania in the ollowing ways.
The species s not associated with bodies of npen
surfage water, It is most likely 0 be copfused with
sympatric Ranidella tasmuaniensis Irom which il can
be distinguished by relatively-shor. unfringed 1oes and
by the Tack of hrilhiant carmine patches usually present
on the Manks and the concealed surtace of the thighs.
The coll of R, tasmaniensis is a quavering “bleat”,
slowly und irvegularly repeated (Litllgyohn 1970 and
its imeroliabitat includes vegetation on the margins of
open and running water. R, sigrifera his relatively
fong. fringed toes and is found in the vegetation on
[he marging of permanent or temporary water bodies,
The call 15 a senes of short rapidiy -repested noles
“erivk erick erick erick”™ (Martin & Littlejohn 1952)
Ciecevinia laevis has @ rounded snout with i smooth
ventral skip which is usilly boldly marbled with dark
brown markimegs. The species s found  in dry
selerophyll fopen) forests at low altitudes (Manin &
Littleyohn 1982 These authors descibe the call as
a harsh grating “cry-v-a-g-ack crs-a-a-g-ack, crack.
crack. crack™ The other myobatrachine species in
Tasmwnia s Pyewdophryne semimarnorahe which has
asmooth veniral surace steongly marhled in black and
wihite, The head v rounded and the undersurface ol
the thighs are bright yellowish omange to Orange in lifc;
(he call iy a short, Tarsh “ereek” repeated slowly and
irregularly (Marlin & Liltlejohn 1982)

Comparative marerial examined

Arenophrne rongnda: UAZ B33, BS41, B762,
ASTY 81, ATO0-L. Assu darlingtons: UAZ A3, Cripue
geonuana: VAZ B754, AI306. Geacrimia levis: SAM
RA260B. REIR2AE. G feai: SAM R3TRIA. G
victorianie: SAM RO425 (). Myvobatrachus gouldii:
UAZ B4YI, BS34-5, BIST. AT5Y. Faracrinia fuswelli.
UAZ BISO. Runidella bilinguu: UAZ BI927, BIYAS, R,
desernicola: UNZ BI930-31. R. glauerri: UAZ AW,
R amsignifera- UAZ AI92. ANNS, BU2Y. K.
parinsignifera: UAZ AIRS, BI932-33. R, remeota: UAZ.
BIO2B-9. R. riparia: UAZ AlB4. AIRY. AlWE K.
signifera: UAZ AlN3, AlGT, BRUX 428 R
yubunsignifera. UAZL AWM, R, lasmamoensiy; UAS
ARG, Prewduphrvae semimarnunata: UAZ B636 £
Bitesriz: UAZ ASTT. AIT2. B532, BS4O. £ cotiacea,
UAZ A2MN. B537. B764. £ yuenther:: UAZ Al
B53 9, BMWS. E accidentalis: SAM RI7522.
Tndactylus  acutirostns: UAZ BTSY, A2N5-6. T
etngellesis” UAZ AZO2 17 theophilies: UAZ AT75-6,
B752, Upertiei ekiissimea; SAM RNEE U, arenivolu,
SAM RI7347. U aspera; UAZ AST2-R. UL borealis
UAZ ARGL BB62. A226. UL capimilara. SAM R29586
L crassa: UAZ ABGY-T0. BR71. B4R3, B4k6. U fuvcu.
SAM R2U603, K29606-7. U glandulesa: SAM
RITORZ. L aenindaea. UAZ ARIS-RI6, B3UT. a7, (1

laevigara: UAZ AuOL, BRIT. U lithomoda, UAZ
ATHT-8, BEY6, BRI2, A799-B06. U littejohm: UAY
AITEZ. AT BITI3-T16. U mgerin: NMV D2363 1
U micromeles: UAZ AIT22. U mimala SAM

29642-3, R29645-6, U myobervi. UAZ ASK2,
ABBO-Y, U rgosa: UAZ 1012, A1013, ARI6, BSIY L
talpa: UAZ AS91-4, BE64. [T vaciilerma UAZ
A621. ABYY-E, ASUS-6. L ivleri: NMV D2363Y, SAM
R20659. R29632

Dhiscussion

Bryvofutraehus wimbais exhibis o number of wiisil
features in its morphology and reproductive hology,
Many of the clitracters contabuting (o the recognition
of the penus and species are influenced by helerochrony
in ather myobairuchine gencra (Davies 1984). The
preseiice of weth on the maxallary arch, reducion of
the vomers and dhsence of vomerine teeth, presence
of g columelti and reduction of the palatines, lsterally,
are all presumed labile teatures that  vary
muragenenically i e.g.. Uperoleia and Crinia (sensu
Hever o1 al. 1982). However. none of these fedtares
cither singly or in combinabion 1y delintive ol
Brvobuirachuy. All are coupled wiath the unusual
leature ol fusion of the posterior portion of the venebral
column with the sacrum.

Verichral fusions tend o be in ap datenor/posterior
sequence (Trueb 1973), and fusions of presacrals VI
and VI with the sacrum are unusval, The nature of
the fusion cannor be described as a presacral shield,
ay known in a few laxa incloding Brachwephalio
eppiphivm (Brachycephahdae), and thought o be
protective o the busis of lerrestrialisni exhibited by
such axu (Trueh 1973).

Fusions approgching that showu by B mmbus hive
been recorded in the Buformdae (e g | Didvaamipies,
see Grandison 981, i) Denedrodiales { Trueh 1973) and
in the Pipadae: sullhough the Tusions reported in
Exeadiovimenvichirws and Hyveenaehirus by Canmiael b
& Trueb (1988) wre wferred . and not idenufied by
femhant  vertebrae o recorded Spimal  foraning,
verichral  Tuswon o Prpa miversi mnre  closely
approximates that in Didynampis (Troeh 1984). Nong
ol these Gumhies 18 native 1o Ausbral,

Althowugh conturming to the myobatrachine pattern.
the widih of the junctisn of the alary processes with
the hyoid plare 15 now as broud as an most other genera
and approaches that shown by the crigmalic genus
Rheabatraclais {Davies & Burtom 1982 Mahony er.a/f
1984y, the subfumilial placenment of which renins
contentious (Tyler 1989, Liltleyohn & af, 1993,

Terrestrial ¢gg deposilion snd direct development
have evolved a number of times in Austrelian frogy
(Martn 1967) Reproductive modes inelude complae
imracapsular developnient e, in the mcrohy lids
Sphenapheyne und Cophtvaluy), through hatching s
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a relwvely tate stge n onlogeny  (e.p.. the
myobslachine Peadophtvie) 1o non-swimming, non
feeding larvie (hal are subject 10 brzarte topus of
parental care (e.g . the myobatrachine Asva and the
rheobatrachinge Rheobarrachus). All of these gradarions
of direet development  are found within  the
Myobatrachinae, am!  reproductive mode can
sonelines yaty inkragenencally. In Pyewdophirne, P
dowglase ditfers from congeners in laying egps in water
ind thus not relying upon Hooding of nests 10 itae
faching of larvae at Tarer stages (Main 1964, Rridford
& Sevmour T985), winlst i Crepcringa, G roseo and
G fwrea do not have free-swimming larval stages (Main
et al. 1959 Mam 1963),

Totracapsular  developiient s known  for the
memotypic seacrd Myobatrachdy and Arenopliryne
(Raberis 1981, 1984). and is interred for Metacrinie
(Misin e al. 1959). The larvae of Geocrin rosed are
inactive in broken-down egg capsoles which 1l
shallow depressions i damp sonl or in the oten
centres of hollow logs (Main er al 1959). Tarval lile
ul €. hetea resembles that ol ¢ rosea (Mam 1963)
Such Iarvie are highly modihed. having no nwuth dise,
i g yolk spe, and un elongate @il (Watson & Martin
1973), 1he strwcture of the il reponed for G, rosgu
is similar 1o thal observed in B nimbus Troglels,

Although detils of the life history o' B #imbay have
not yet been descabed, oir limited dati indicate that
develaopment s intracapsulie until the Tinal Stayes of
metimorphosss, amd tha the froglets sty in the pest
with the broken down egg capsules until the tal s fully
resorbed and wemmorphic climax s reached.

The diamelers of the eggs ol 3,3 3.7 mm are smaller
than ovacian digmeters recorded fol Atenapliryhe
reunda and epg diameters wm Myobatrachus godddii
(Roberts 1981, 19843, but within the range recarded
lor Pseudoplirene spp. and lor Ceonrinia vicloriana
and G, Juevis (see Tyler 1989 for compilation of data).
All ol ahese species exlubit forms of  direo
development. Capsule diwneter s partieularly Lirge,
being almost dooble that recorded in the field for
Myobairachuy gowldii, and LS tmes thiat of cppes
hydrared in ithe laboraory (Robers 1981 Clutelh size
compares closely with those of other direct-deyvelopiny
species | 1vler 1089).

Four other Tasmantan species (Ransedeflo signifera,
R. taxmaniensis, Geperinia laevis, Psendophrine
semimarmorard) have advertisement calls composedd
ot wrains of pulses. The sham pulse s of B pimibiy
are sunilar o those ol K viemfera, but the call
repetinion rites and pulse repetition mtes and dominant
frequenvics are higher i this latter speeies (Litlsjohn
964, 19700 ‘The call of K. faymaniensis 15 none
complex, being composed ol @ group of pulse Irains,
or notes. of high and regolar pulse riutes (1ittlejohn
1970y, sa that it has a bleaning qualiny. The call of G
fuevis conmasis ol a senes of pulse tons i wlich the

pulse intervals decrease through each nole (1Lntlejohn
& Martin 964; Harrison & Lirtleyohn 1985) The call
of & semimarmorag consists ol a single complex pulse
. usually with biphasic strocture (McDonnedl o7
al 1978). Hence, the advertisement call of B simbies
s sullicienty unbike those of all other species of unirun
occurring in Tasouimia (0 be o reliable mdicator for
wlentification, Fossibly, the most similar advertisement
call of & southern myobatrachid o thay of B mirnbius
16 that of Ranidella elavertt of south- western Western
Australia, which consists of a slow pulse tram and very
short pulse durations (Liftlejobn 1959, 1961, M. L
Liltleyohn & P G Lattlggohn unpubl. ).

Bryobatrachus nomnbuy 15 most sundline i exwernal
morphology  and  cranial  ostenlogy 1y Ranuidella
tasmanfensiy (Dayies anpubl. ). ity eproductive
hiology 10 Geoerinia royea and G fulea, and o the
structure of the hyoid 10 Rheobareaclies. 1t 1= not
possible. therelore, o idemily the sister txon to the
zenus on the basis of the phenetic comparison
presenied here. Such an wlenhilicalion must awan
detwled  analysys of, v Jeasic the subtannly
Myobatrachinge, incorporating all available data.

H. nimbey appears o be conlined 0 southern
Tasmunia despite The presence ol apparenily suilable
habnat in highlands beyond . It has been sought north
of the Serpentine and Huon River systents without
sugeess, The distribution might be explained by the
extent of Plestoeene glacation m e centeal highlands
of the island, and the severity of the cold . dry ¢limate
moice Tree areas (Galloway 1986) muking the central
highlands unsuituble for il in the past, coupled with
o lack of northward dispersal since,

The region carrently accupied by the species has o
contimually wet equatable clinaie produced by yuar
round high raintall within the perhumid cool clhimatic
sone (Gunblle 19720, Al Lovahites are less than 40 kin
from the sew, and are subject o coastal ¢limatie
imbluences, particulatly inereased preciptation rom
orographic interaction with moist prevailing west to
sonthowvest winds, The direet development ol the
Juvendle stages requites o chimate free from the
extrenies of desiccmion. It is most unlikely that the
known habitar 1y pes could suppon the speeics until 4
very long time afer a wildfire (Brown & Podger 1982)
B mimbus can be regarded as Belooging o fire-
mtolérant communities, and the ocenrrence of lire
represents the greatest potentul thresd toals survivil,

Puring fhe present work, several clutches of
developg cges were tound ou the suiface of inoss
Hartz Mountsins, The sie had been covered by s
snowdrift for some time, Fgglaying beneath the snow
rathies than in pest could aecount for their location and
fater exposure alter the thaw. The erabryos would be
prone 10 desicealion helore completing their
development. Aliemanvelv. sepping on patches of
moss when walking across the site could eject ggps
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trom nest Chambers, Whichever is the case, caution
i lyisable when working al hreeding Tocatinns.
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