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VARANIDAE

Varanus caudolineatus 2 100
V. erem£us 1 100 100

V. gouldii 2 50 50 100
V. rosenbergi 1 100 100
V. tristis 1 100

TYPHLOPIDAE

Ramphotyphlopsaustralis 18 29 6 53 12
R.waitii 8

BOIDAE

Python spilotus
, 1 100 100

ELAPIDAE

Denisoniafasciata 1 100
Notechiscurtus 3 33 66
Rhinoplocephalus gouldii 33 12 8 36 28 16 13 60 20 7
R. monachus 5 80 20
R. nigriceps 2 50 50 50 50
Pseudechisaustralis 3 25 50 25 50*
Pseudonajaaffinis 7 20 60 20 100
P. modesta 2 100 50*
P. nuchalis 7 40 40 20 67 33
Vermicella bertholdi 4 100 50 50
V. bimaculata 2 100
V. s. semifasciata 2 100 100

* Otherdatanot recorded
# Ecotone

Reproduction
This studyprovidesreproductivedataon 44 reptile species(Table4). Theusual

situation is that animals are gravid in spring and/or summerwith juveniles and
subaduItspresentthe following autumn.There is someindication that breeding
is earlier in the north than in the south.To the north of the wheatbeltat Shark
Bay and Kalbarri the agamidsCtenophorusm. maculatusand C. reticulatuswere
gravid in August comparedwith northernwheatbeltPogonaminor and C. scutu­
latus which were gravid in September(Dell and Chapman1979). North of the
wheatbelt, Bradshaw(1981) has reportedearlier oviducal eggsin Pogonaminor
and C. ornatus. In the central and southernwheatbeltOctober is the earliest
date for gravid specimensof the agamidsTympanocryptzsadelaidenszschapmani
and Moloch horridus and the geckos Gehyra variegata, Heteronotia binoei and
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Table 4 List of wheatbelt reptile species for which reproductive data are available showing snout-vent length of males,
females, and gravid females, clutch size and months during which females had yolky follicles and oviducal
eggs.
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Crenadactylus o. ocellatus 31.25 ± 2.45 (8) 32.19 ± 0.67(21) 31.43 ± 0.16 (7) 2 ± 0 (6) x xx x
Diplodactylus alboguttatus 45.83 ± 0.57(18) 44.0 ± 1.36 (4) 48.0 (1) 2 ± 0 (2) x x
D. granariensis 46.85 ± 0.91(56) 51.77 ± 0.80(45) 52.07 ± 0.89(17) 2 ± 0(17) x xx
D. maini 41.13 ± 0.72(51) 44.64 ± 0.57 (53) 46.88 ± 0.76(11) 2 ± 0(11) x xx x x
D. pulcher 46.2 ± 0.80(18) 47.0 ± 0.66(17) 48.66 ± 0.97 (3) 2 ± 0 (3) x xx
D. spinigerus 57.16 ± 1.63 (6) 60.0 ± 3.10 (4) 70.0 (1) 2 ± 0 (1) x
D. squarrosus 53.0 (1) x
Phyllurus milii 78.66 76.0 .- 85.0 (2) 78.0 (1) 2 ± 0 (1) x x
Gehyra variegata 42.80 ± 0.61(67) 44.83 ± 0.36(59) 45.20 ± 0.95(17) 1 ± 0(17) x xx
Heteronotia binoei 47.0 - 50.0 (2) 47.3 ± 1.05(10) 45 (1) 2 ± 0 (1) xx x
Oedura reticulata 58.42 ± 1.69(14) 61.72 ± 1.95 (11) 64.33 ± 1.78 (3) 2 ± 0 (3) x x
Delma australis 60.33 ± 1.34 (6) 71.42 ± 2.40 (7) 70.0 (1) 2 ± 0 (3) x x
D. fraseri 87.33 ± 4.19(12) 105.5 ± 4.95 (6) 120 (1) 2 ± 0 (1) xx
D. grayii 80.0 ± 3.30 (3) 97.6 ±3.31 (3) 105 (1) 2 ± 0 (1) x
D. nasuta 75.0 ±5.31 (3) 81.25 ± 4.08 (4)
Lialis burtonz's 115.66 ± 6.6 (3) 183.33 ±11.81 (9) 195-220 (2) 1 ± 0 (1) x
Pygopus lepidopodus 180 (1) xx
Ctenophorus cristatus 76.41 ± 5.35(12) 89.76 ± 2.71(17) 85-95 (2) 3 ± 1.41 (2) xx x
C. maculatus maculatus 50.54 ± 1.71 (12) 49.75 ± 1.59(15) 59.0 ± 1.69 (3) 2 ± 0 (3) x
C. maculatus griseus ! 4R.39: ~.5~~;8! . 53.21 ± 1.95(23) 56.25 ± 2.88 (4) 4 ± 0 (4) x xx
C.ornatus liG.n1 - _A.\_6} I 76.76 ± 1.31 (30) 84.66 ± 3.34 (3) 2.9±0.71 (3) xx x x x

C. reticulatus 73.3 "- <I.07(J 6) I 66.37 ± 1.48(16) 72 (1) 4 ± 0 (1) x
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C. salinarum 55.5 ± 2.99 (4) 55.67 ± 3.18 (3) 3 ± 0 (1) x
C. scutulatus 83.0 ± 6.89 (9) 72.8 ± 8.11 (5) 90-97 (2) 3.5±0.7 (2) x
Moloch horridus 73.5 ± 7.08 (4) 90.6 ± 3.61 (5) 97.00 ± 1.00 (3) 6.5±1.29 (3) x x x April
Pogona m. mz'nor 99.28 ± 3.63(14) 99.92 ± 3.25 (28) 106.12 ± 4.0 (8) 7 ± 1.38 (8) x x x
Cryptoblepharus plagio-

36.27 ± 1.72(11) 39.14 ± 0.79 (7) 41 (1) 2 ± 0 (1) xcephalus
Ctenotus alieni 89 (1) x
C. impar 48.8 ± 3.09 (5) 41.33 ± 2.87 (3) 63 (1) 2 ± 0 (1) x
C. mimetes 63 (1) 80 (1) 80 (1) 6 ± 0 (1) x
C. p. pantherinus 73.28 ± 2.29 (7) 73.84 ± 4.17 (7) 83 (1) 3 ± 0 (1) x
C. schomburgkii 37.72 ± 1.16(11) 40.10 ± 1.19(19) 40 (1) x
Egernia depressa 85 (1) x
E. 'inornata 74 (1) 74 (1) 74 (1) 3 ± 0 (1) x
E. multiscutata bos 83 (1) 68.66 ± 6.13 (1) 82 (1) 1 ± 0 (1) x
Lerista distinguenda 37.11 ± 0.63 (9) 40.66 ± 1.18 (3)
L. muelleri 36.20 ± 0.76(15) 39.53 ± 1.09(13) 39.0 (1) x
Menetia greyii 25.16 ± 1.79 (6) 29.34 ± 0.56(35) 30.77 ± 1.39(13) 1.8±0.98(11) x x x
Morethia butleri 46.58 ± 1.04(12) 49.0 ± 0.56 (5)
M. obscura 42.36 ± 0.95(22) 41.90 ± 1.23(21) 45.20 ± 2.01 (5) 3 ±0.82 (4) x x xx

, Tiliqua rugosa 163.0 ±7.17 (5) , 200-230 (2) 200·230 (2) x x May
Varanus gouldii NA NA 300 (1) 12±0(1) x
Rhinoplocephalus gouldii 304.44 ± 16.48(9) 296.06 ± 11.47(6) 303.33 ± 17.64(3) xx
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Phyllodactylus marmoratus. Some skinks breed later than agamids and geckos as
Morethia butleri, M. lineoocellata; Ctenotus fallens arid C. schomburgkii and
Cryptoblepharus plagiocephalus were only gravid in summer.

The only instances of any reproductive activity in autumn were one Moloch
horridus and one Tiliqua rugosa which had enlarged yolky ovarian follicles. The
possibility of sperm storage cannot be ignored as Smyth (1968) and Philipp (1979)
have presented data on sperm storage in Hemiergis peronii and Moloch horridus.

Our data indicate that Pogona minor, Ctenophorus salinarum and Moloch'
horridus take more than one year, probably two, to achieve sexual maturity.
C. maculatus appears to breed in its first year and this probably applies to many
of the smaller skinks, geckos and agamids.

Discussion

Several authors have commented on the zoogeography of south-western Australia:
Serventy and Whittell (1976) commented on birds; Storr (1964), Keast (1959)
and Cogger and Heatwole (1981) have dealt with reptiles; and Main (1965) and
Main et al. (1958) with frogs. Storr's main contribution was to recognise the
distinctness of the south-west for reptiles as others had done for other verte­
brate groups. In addition he identified the geographical factors contributing to
the south-west's herpetofauna distinguishing it from both the arid zone and
temperate south-east Australia, and recognised that different factors influence
different vertebrate groups; in particular that bird and reptile faunas are different.
Unlike Main et al. (1958) Storr believes that geographical influences in the south­
west, particularly the laterites of the forest block, which adjoins the western
margin of the wheatbelt, could account for speciation in both reptiles and frogs.

Consideration of the nature and composition of the wheatbelt herpetofauna
confirms the concepts of Storr (1964) for the south-west; that is that the fauna
is a blending of arid-adapted elements from the north and east and meso-temperate:
elements from the extreme south-east of Australia. The diversity of wheatbelt
herpetofauna is largely due to the arid-adapted groups - Ctenophorus (8 spp.),
Ctenotus (9 spp.), Diplodactylus (9 spp.), Lerzsta (8 spp.) and Neobatrachus
(4 spp.). These genera are poorly represented in the mesic south-east and south­
west regions of Australia. Conversely three genera which have radiated widely on
the east coast, Oedura, Sphenomorphus and Leiolopisma are poorly represented
in the south-west; and Anomalopus, Pseudemoia and Saiphos are not represented
in the south-west. The leptodactylid genera Crinia and Ranidella and the skink
genus Leiolopisma, which identify the south-west with the south-east are, with
the exception of R. pseudinsignzfera, absent from the wheatbelt.

The case for a south-west phytogeographic province has recently been reviewed
and consolidated by Beard (1980). However the evidence for a faunal south­
west province is not as concl.usive. Serventy and Whittell (1976) indicated that
the south-west avifauna is a mixture of Bassian and Eyrean components in terms
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of the traditional terminology of Baldwin Spencer (1896). Keast (1959) was un­
able to reconcile any of the biogeographic distribution patterns to reptile distri­
butions. Our data and those of Cogger (1979) show that few reptile or amphibian
distributions accord with the south-west province boundary as usually drawn
from the mouth of the Murchison River (27° 43'S, 114° 10'E) to Israelite Bay
(33° 37'S, 123°32'E). Many species with wide distributions in arid Australia
extend well to the south and west of this line but exclude the extreme south­
west. Conversely other species, most of which do not occur in the wheatbelt,
have rather restricted distributions in the extreme south-west. In particular
there is a hiatus along a line drawn between Perth and Albany; of 109 'species,
of wheatbelt reptiles only 35 extend south and west of this line. Agamids and
g~ckos are particularly poorly represented south of this line with two and four
species respectively. This is reminiscent of the situation in south-east Australia,
where Tasmania has one agamid and no geckos.

In summary, the distributions of reptiles and amphibians in south-west Western
Australia do not readily accord with the concept of a south-west province based
on a line between the Murchison River and Israelite Bay. To encompass the
'distinctness' of 'the south-west herpetofauna in terms of most endemic species
and isolated endemic genera, e.g. Pseudemydura, Pletholax, Aclys, Elapognathus,
Rhinoplocephalus and Metacrinia a much smaller region should be envisaged.
It would include the coastal plain south from Geraldton and east to the vicinity
of Esperance (33° 52'S, 121° 53'E) and inland to the eastern margins of the
forest block.

Except for a few species our data do not support the suggestion ofKeast (1959)'
that the south-west has, 'given rise to major faunal components in reptiles'.

It is relevant to compare the herpetofauna of the Western Australian wheatbelt
and Victorian 'mallee'; these areas are similar in rainfall seasonality, incidence and
variability, land use and vegetation (though the wheatbelt probably had more wood­
land than its Victorian counterpart). Seventy-three species of reptile are recorded
from the 'mallee' (Rawlinson 1966) compared to 109: for the Western Australian
wheatbelt, and there is no endemism'. In this latter sense the two regions are
similar, Rawlinson states that the mallee cannot be considered a separate faunal
division and draws attention to the similarity between the 'mallee' and south­
western Australia.

Hemiergis' initialis initz"alis and Ranidella pseudinsignifera are interesting cases
of species of apparent mesic origin which have made considerable inroads into the
semiarid zone in Western Australia. The former is found north and east to Fraser
Range; R. pseudinsignifera occurs north to Kalbarri and east to the vicinity of
Balladonia, it survives in a mesic microenvironment by virtue of its occurrence in
seepages and soaks around granite outcrops. Heatwole (1976) has postulated' a
similar situation in south-west Western Australia for the genus Egernia.

Mulcahy (1973) has reviewed the formation of landscape in the south-west and
Bettenay and Hingston (1964) and Mulcahy and Hingston (1961) have examined
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pedogenesis in two localised areas within the wheatbelt. The erosion of dissected
laterites into sandplains has been a prominent feature ofthe evolution oflandscape
here. It is tempting to postulate the incursion of a sand-adapted herpetofauna
from the central deserts into the wheatbelt concurrent with the evolution of
sandplains. However this is unlikely as the development of sandplains from the
weathering of lateritic duricrust in the central deserts and in the wheatbelt were
probably simultaneous events, probably in the mid Miocene or Oligocene epochs,
see Johnstone et al. (1973), Mulcahy and Hingston (1961) and Towner and
Gibson (1980). Additionally, Pianka (1972) has shown abundantly clearly that of
the 'desert' species which also occur in the wheatbelt 90% are on the heavier soils
of the 'shrub - AcaC£a species' category. Only Cte?,£ophorus z"solepz"s and Varanus
eremz"us (which are only marginally wheatbelt species) belong to Pianka's 'sand-·
ridge' and 'Triodia-sandplain' category. Some- distributions suggest that there has
been incursion of sandplain species into the south-west via the west coast south of
North West Cape. The distributions of Ctenotus fallens, Dz"plodactylus albo­
guttatus and Ctenophorus maculatus suggest that this might be the case.

Hopper (1979) has shown that the 'transitional rainfall zone' which corres­
ponds approximately to the wheatbelt is particularly rich in plant species and he
invokes Tertiary-Quaternary climatic fluctuation and subsequent landscape
developments as a factor promoting plant speciation in the region. While the
evidence for similarly directed speciation in reptiles is not extensive there are
several interesting cases. The distributions of Tympanocrypt£s adelaz"densz"s ade­
laz"densz"s and T. a. chapmanz" correspond approximately to the northern and
southern occurrences of extensive sandplains in the wheatbelt. Both subspecies
have only been recorded on sandplains and it is possible that the intervening
'heavier', i.e. with a greater clay content, soils may be a geographical barrier

-promoting reproductive isolation. A similar situation may prevail in the Coorow­
Mt. Lesueur district where a distance of 50-60 km with laterite overlain by
shallow sand apparently separates Ctenophorus maculatus maculatus on the coast
from C. m. grz"seus in the wheatbelt (Dell and Chapman, 1977). In addition Storr
(1972) has inferred z"n sz"tu speciation for 3 species of Moreth£a which occur
largely in allopatry in the wheatbelt. Storr (1976) has also implied that woodland
on laterite of the forest block is a geographical barrier between Lerz"sta elegans
and L. dz"st£nguenda which occur on the coastal plain and precambrian shield
respectively.
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Appendix I
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