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The 135 species were classified according to similarities in their co-occurrences at the 
same quadrats (Figure DENT). The four assemblages defined from the dendrogram are 
assessed below in terms of the distributional characteristics and habitat preferences of 
their component species throughout their geographical ranges in Australia. Relevant 
data are summarised in Ehman (1992), Dell & How (1985), How et al. (1988), 
McKenzie et al. (1987b, 1992, 1994, 1995) and Wilson & Knowles (1988), as well as 
from data associated with previous collections from the study area that are annotated 
in Storr & Hanlon (1978, 1980, 1984). 
• Assemblage_ 1: Species characteristically restricted to hummock grass 

communities on the red sand plains and dune fields of the arid zone, with their 
geogra hical ranges extending across middle and tropical latitudes. 

• Assemblage_ 2: Species of semi-arid to arid temperate areas of the southern half 
of Australia, and its west coast, that favour the variety of sandy surfaces· 
(hummock grasslands and shrublands) . 

• Assemblage_ 3: Widespread arid to semi-arid species, many of which are 
confined to finer textured soils, from loamy-sands and sandy-loams to alluvial 
plains and even samphire pans. Exceptions are Eremiascincus fasciolatus and 
Moloch horridus. 

• Assemblage_ 4: Species favouring flood plains and riverine flats in arid 
Australia. The inclusion of four singleton species normally associated with rock 
surfaces (Ctenophorus caudicinctus, Gehyra punctata, Morelia perthensis and 
Morethia ruficauda) reflects the ecotonal position of the quadrat GJl: low on 
the scree slope of the Pell range, 0.1 km from the floodways and levee banks of 
the Gascoyne River. 

In Figure DENT, the 63 quadrats have been re-ordered in terms of similarities in their 
species composition. The sorting strategy yeilded a quadrat-dendrogram that 
summarised the herpetofaunal patterns of occurrence. Univariate data on aspects of the 
quadrat's physical environments were superimposed as a histogram on this 
dendrogram, attribute-by-attribute. This iterative process allowed us to identify the 
physical attributes that most closely conformed to the classification structure (the 
herpetofaunal patterns). Precipitation in the wettest quarter (PwetQ) and Temperature 
diurnal range (TdiurRa) provided the best fits, although average temperature in the 
coldest quarter (TcldQ), soil potassium (K(H2C03)), carbon (C6) and electical 
conductivity (EC) also showed significant but distinct relationships to the 
herpetofaunal patterns (Fig dendo-histola-e) . 
• Precipitation seasonality (Pseas ), PcldQ, -TwarQ, annual precipitation (Pann), 

Latitude and C6 showed the same relationship as PwetQ. 
• Similarly, temperature annual range (TannRa) and Longitude showed the same 

relationship as TdiurRa. 
• Latitude showed a reciprocal, but otherwise similar, relationship to that of 

average temperature in the coldest quarter (TcldQ). 
• P(H2C03), P, exK, exMg and -sandiness showed the same relationship to 

herpetofaunal patterns as K(H2C03) . 

• Soil nitrogen (N) and exchangeable calcium ( exCa) conformed with the carbon 
(C6) relationship . 

• The electrical conductivity relationship was tracked by soil cation exchange 
capacity (CEC), exchangeable sodium (exNa), pH(H20) and pH(CaCl2). 
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* Recorded during our survey, but not on quadrats . 

Patterns in the richness and Composition of Assemblages 
We found 13S species on our quadrats during the sampling program (Table RRl): 12 
frogs, 17 geckos, 11 pygopids, 16 dragons, S7 skinks, 4 goannas and 18 snakes. This 
list includes a number of taxonomic sub-divisions of species previously known from the 
study area, as well as 4 species recorded in the study area for the first time: 
Pseudophryne guentheri, C. calurus, C. piankai, and Vermicella multifasciata (see 
Table PR and Aplin et al. , this publication). 

We recorded 16.3+/-S.6(s.d.), n=63 species on the average quadrat (Table QR). 
Quadrats on saline claypans were poorest in species (NAl, PEl, BB3, CUI: 4.3+/-2.0, 
4), while those on red sand dunes were the richest (BB4, BOS, CU3, K.El, MR3, PE2, 
PES : 22.9+/-4.2, 7) . Quadrats that had been regularly grazed by stock, feral goats 
and/or rabbits (BB, BO, CU, EL, GJ, K.E3-S, 1ID, J'v1R, NAl, NE2-S, PE, WO and 
ZUl-3: 16.1 +/-S .9, S4)) were not significantly poorer in species than those elsewhere 
in the study area (K.El-2, NA2-S, NEl, ZU4-S: 17.1+/-2.8, 9). Even those in overtly 
degraded condition, with sheet erosion and virtually no leaflitter or Al soil-horison 
remaining, retained similar richness (16.8+/-4. l, 10: BOS, GJ4-S, K.E4, l\.1D1 -2,4-S, 
PE4 and WOl). 

High levels of syntopy were recorded among Ctenotus and Lerista species. The 
average quadrat supported S.0+/-2.4 s.d . (n= 63) species belonging to these two 
genera. Quadrats representing the red sand with hummock grass environments that 
dominate Australia's arid zone (BB4, PE2,S, CU2-S, J'v1R2-S , NEl, KEl -2) were 
significantly richer in these species than were quadrats representing the other 
environments in the study area, including red dunes without hummock grass: 7.8+/-1 .6 
(14) species (comprising 3.4+/-2 .1 Ctenotus and 4.4+/-1.S Lerista) versus 4.2+/-1.9 
(49) (comprising 0.9+/-0.7 Ctenotus and 3.4+/-1.6 Lerista). 

Table QR. Herpetofaunal species richness per quadrat 
Campsite Quadrat 

1 2 3 4 5 6 
BB 16 16 6* 19 lS 
BO 14 10 22 18 18 
cu 6 18 23 16 17 23 
EL lS 10 
GJ 16 20 20 17 23 
KE 22 18 8 7 6 
l\.11) 17 20 18 17 17 
J'v1R 18 28 32 26 20 
NA 1 lS 20 19 16 
NE 17 14 13 16 11 
PE 4 22 18 19 24 
WO 13 14 13 13 18 
zu 16 12 22 13 14 
* 11 if sandy patch species are included. 
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The physical attributes within each of these six sets were strongly inter-correlated and, 
in general, the climatic attributes provided tighter fits (higher Kruskal-Wallis values) to 
the classification structure (that summarises the herpetofaunal patterns) than did the 
soil attributes (Table histol). The geomorphological attributes did not emerge. 

Table histol. Kruskall-Wallis values for physical attributes that showed significant 
(<0.05) differences between groups of quadrats that had been clustered in terms of 
their herpetofaunal similarities (Fig. dendo-histol). Attribute inter-correlations are 
also listed (Kendall's Tau; * = p < 0.05, ** = p < 0.01, *** = p < 0.001, ns =not 
significant) . 

Attribute Kruskal-Wallis value Kendall's Tau (prob.) 
6-groups 15 groups from Appendix 2. 

PwetQ 48 60 
PcldQ 46 54 0.95 (***) 
Pseas 49 56 0.81 (***) 
TwarQ 42 58 - 0 .84 (***) 
Pann 38 60 0.74 (***) 

TdiurRa 27 56 - 0.46 (***) 
Longitude 32 55 0.80 (***) 
TannRa 26 55 0 .95 (***) 
Altitude 21 51 0.58 (***) 

TcldQ 16 55 - 0 .27 (***) 
Latitude 11 58 - 0 .81 (***) 

K(H2C03) 30 52 - 0 .34 (***) 
exK 31 50 0.89 (***) 
sand 28 38 - 0.42 (***) 
exMg 18 40 0.63 (***) 
p 18 35 0.52 (***) 
P(H2C03) 16 41 0.54 (***) 

C6 35 43 0.57 (***) 
N6 25 33 0 .65 (***) 
ex Ca 21 34 0 .32 (***) 

EC 23 34 0 .16 (ns) 
pH(CaCl2) 21 42 0.65 (***) 
pH(H20) 18 41 0.59 (***) 
exNa 17 29 0.56 (***) 
CEC 15 30 0.58 (***) 

Several distinct step-wise structures dominate both the quadrat- and the species­
dendrograms. Such structures would occur if the species-assemblages were responding 
to different gradients in the physical environment or differently to sub-sets of 
environmental gradients (McKenzie et al.1989, 199la). To test this hypothesis, the 
four species-assemblages were treated as independent data-sets and analysed separately 
using the above analysis pathways. 
• Assemblage_ 1 's dendrogram structure showed a close, significant fit to the gradient 

in TdiurRa and, within that, to pH(H20)(Fig: Histo_asseml). The pH relationship 
was only significant in the context of high TdiurRa environments. Although TdiurRa 
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Goldmine Hill Walk 

( ,--;'-~cS- (3 , 

length: 400 metres return 
Grade: 2 
Walk time: 15 minutes 

Although this is quite a short walk, it has been included because of its interesting 
features and proximity to the popular Goldmine Hill picnic site. It affords good 
views of the Peel Jnlet and Swan Coastal Plain. Along the walk is a diversity of 
vegetation including sa lmon white gum. wandoo, and dwarf mountain marri. 

The trail head sign (north-east side of the carpark). From here, the trail leads up 
a steep, slippery incline. 

2 Mui lock heap. This shows the different rocks that were dug from the mineshaft 
as miners dug for gold. 

:l Mineshaft. The shaft. which is covered by a grill, is approximately 7.5 met res 
deep. No gold was found in the area. 

4 Lookout. Good views of the Peel Inlet and Swan Coastal Plain. 
5 Picnic area. Good fo r fossicking with evidence of prospecting. 

John Hanel 

Where is it?: 6:5 km south of Perth via South-West Highway, Del Park Road and 
Whittaker Road. 
Travelling time: I hour 30 minutes. 
Facilities: BBQs and carpark. 
On-site information: Trailhead s1~qn. 
Best season: 1\ll year. 
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