






























































 

 

Figure 2.1: The geomorphology of the Swan Coastal Plain 
The various geological units and the bushland remnants surveyed 
between 1993-1997, in relation to the Perth Metropolitan Area are 
illustrated. (Reproduced and adapted with permission, Figure 3, pp 8, 
Perth’s Bushplan, Ministry of Planning). Alpha labels identify the 
positions of reserves investigated in the study. See text for explanation. 
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a) 

b) 

c) 

Plate 2.1: Vegetation of Woodman Point Reserve sites 

a) WP1 

b) WP2 

c) WP3 (WP4 is identical to WP3 in species and composition). 

Photos reproduced with permission – a, b- R. How; c- J. Dell. 
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a) 

b) 

Plate 2.2: Vegetation of Mount Claremont Reserve sites 

a) MC1 

b) MC2 

Photos reproduced with permission- J. Dell. 
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a) 

b) 

c) 

Plate 2.3: Vegetation of Bold Park sites 

a) BP1 

b) BP5 

c) BP2, showing typical Spearwood community structure 

Photo a, b- N.A. Guthrie; c- reproduced with permission- R. How. 
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  a) 

b) 

c) 

Plate 2.4: Vegetation of Trigg Dune Reserve sites 

a) TD2 

b) TD4, unburnt 

c) TD4, burnt, showing initial signs of regrowth. 

Photos- N.A. Guthrie. 
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a) 

b) 

Plate 2.5: Vegetation of Yanchep National Park sites 

a) YP1 

b) YP2. 

Photos- N.A. Guthrie. 
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Figure 5-1: Relationship between total species richness and area of remnant.  
Correlation r= 0.3782. 
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Figure 5-2: Relationship between volant species richness and area of remnant. 
Correlation r= 0.3776. 
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Figure 5-3: Relationship between non-volant species richness and area of 
remnant. Correlation r= 0.191. 

 

The species richness values for the individual sites are presented in Appendix G, and a 

summary table of these data is presented in Table 5.2. The range of species richness 

across all sites was 1 – 11 (mean = 5.1). The non-volant species richness across all sites 

varied between 1 – 7 (mean = 3.3), whereas volant species richness varied between 0 – 

7 species (mean =1.8). It is important to note that no volant individuals were collected 

from 12 of the 42 sites. 

 

There was an insignificant increase in the total species richness values on the Quindalup 

Dune sites between the 1993/1995 and 1996/1997 surveys (the mean increased from 5.9 

to 7.3 species; Mann-Whitney U-test critical (n1 =11; n2 =6)= 13; p> 0.05; Table 5.2). Of the 

four sites surveyed twice, only TD4 dropped in species richness (and this was the only 

site directly affected by fire during the survey). The non-volant species richness at BP1 

increased by 4 species and at the other 3 sites by 1 species. Only BP1 had an increase in 

volant species richness (three species). The total, volant and non-volant species richness 

varied significantly between the four geological systems of the Swan Coastal Plain 

(total species richness: Kruskal-Wallis H (6, n=42) =20.866, p= 0.0019; volant: H (6, 

n=42) = 22.145, p=0.0011; non-volant: H (6, n=42) = 12.469, p= 0.0523; Table 5.2).  
163 









 

(Dlink/Dmax)*100

S
IT

E
S

     PA6
     WP2
     TR4
     TR1
     YP2
     PA7
     MH2
     TR3
     PA5

BP1_1996
     YP1
     TH2

     WR1
     TH1
     JK2
     MH1
     TR2
     HH1
     PA8
     HH3
     HH2
     MR1
     LS1
     JK1

     WP3
TD4_1995

     WP4
     WP1

TD4_1996
TD2_1996

     MC2
     MC1

BP5_1996
     TD1

BP5_1993
     BP4
     BP3
     MR2
     WR2
     HH4

TD2_1995
BP1_1993

0 20 40 60 80 100 120

 
Figure 5-4: Dendrogram of site similarity based on all carabid species collected between 1993-1997. 

Euclidean distances and UPGMA clustering used. Results are based on presence/absence data for all sites sampled. Shorter 
branches indicate a higher similarity between sites. (Dlink/Dmax)*100 represents the % of the range from the maximum to the 
minimum distance in the data (Statistica manual vol III, 1995, pp. 3179). 
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Figure 5-5: Dendrogram of site similarity based on volant species carabid species collected between 1993-1997 

Euclidean distances and UPGMA clustering used. Results are based on presence/absence data for all sites sampled. Shorter 
branches indicate a higher similarity between sites. (Dlink/Dmax)*100 represents the % of the range from the maximum to the 
minimum distance in the data (Statistica manual vol III, 1995, pp. 3179). 

169 





(Dlink/Dmax)*100

S
IT

E
S

     YP1
     TR1
     YP2
     TH2

     WR1
     TH1
     HH3
     TR4
     TR3
     MH2
     MH1
     HH1
     TR2
     PA6
     PA8
     PA7
     MR2
     MR1
     PA5
     HH2
     LS1
     JK1
     JK2

BP1_1996
     TD1

BP5_1993
     BP4
     BP3
     WP3
     WP2
     WP4
     WP1

TD4_1996
TD4_1995
TD2_1996

     MC2
     MC1
     WR2
     HH4

TD2_1995
BP5_1996
BP1_1993

0 20 40 60 80 100 120

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-6: Dendrogram of site similarity based on non-volant carabid species collected between 1993-1997 
Euclidean distances and UPGMA clustering used. Results are based on presence/absence data for all sites sampled. Shorter 
branches indicate a higher similarity between sites. (Dlink/Dmax)*100 represents the % of the range from the maximum to the 
minimum distance in the data (Statistica manual vol III, 1995, pp. 3179). 
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Figure 5-7: Synthetic annual average temperature gradient for the Swan Coastal 
Plain in longitudinal and latitudinal directions. 
Temperature measurements developed in the Bioclim (Busby 1985) 
software program. 
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Figure 5-8: Synthetic annual precipitation gradient for the Swan Coastal Plain 
in longitudinal and latitudinal directions. 
Precipitation measurements developed in the Bioclim (Busby 1985) 
software program. 
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Figure 5-9: Abundances of Lecanomerus verticalis across all Quindalup Dune sites and all sampling periods, based on trapping 

record data in Appendix G. 
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Figure 5-10: Abundances of Notagonum sp. across all Quindalup Dune sites and all sampling periods, based on trapping record data 
in Appendix G. 
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Figure 5-11: Abundances of Simodontus australis across all Quindalup Dune sites and all sampling periods, based on trapping record 
data in Appendix G. 
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Figure5-12: Abundances of Scaraphites lucidus across all Quindalup Dune sites and all sampling periods, based on trapping record 
data in Appendix G. 
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Figure 5-13: Abundances of Promecoderus scauroides across all Quindalup Dune sites and all sampling periods, based on trapping 
record data in Appendix G. 
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Figure 5-14: Abundances of Scaraphites silenus across all Quindalup Dune sites and all sampling periods, based on trapping record 

data in Appendix G. 
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Figure 5-15: Abundances of Carenum scaritoides across all Quindalup Dune sites and all sampling periods, based on trapping record 

data in Appendix G. 
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Figure 5-16: Abundances of Gnathoxys crassipes across all Quindalup Dune sites and all sampling periods, based on trapping record 

data in Appendix G. 
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Four main species, S. australis, P. scauroides, S. lucidus and G. crassipes (in order of 

importance), are present at almost all sites, hence it is the presence of the rarer species 

which define most of the clusters. If these four species are excluded then the sites are 

defined as follows; BP1 (1996) defined by the presence of Notonomus mediosulcatus, S. 

iriditinctus and S. silenus; TD1 by presence of S. silenus; MC1, MC2, TD2 (1996) and 

TD4 (1995 and 1996) by C. scaritoides; WP1 by G. pannuceus; YP1 by S. silenus, G. 

granularis and C. scaritoides; and YP2 by S. iriditinctus and G. granularis. The 

remaining sites {BP1 (1993), BP5 (1993, 1996), BP3, BP4 and TD2 (1995)} each 

produced only the aforementioned widespread species. 
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Figure 5-17: Dendrogram of site similarity based on terrestrial non-volant 
carabid species 
Euclidean distances and UPGMA clustering used. Results are based on 
presence/absence data for all Quindalup Dune sites sampled 1993-1997. 
Shorter branches indicate a higher similarity between sites. 
(Dlink/Dmax)*100 represents the % of the range from the maximum to 
the minimum distance in the data (Statistica manual vol III, 1995 pp. 
3179). 

 

Figure 5.16 shows the clustering of sites based on percentage occurrence transformed 

data (abundance of each species as a percent (%) of the total non-volant abundance at 

that site; real abundances and transformed values in Table 5.7). At the 55% similarity 

level, six clusters are apparent (Figure 5.16). The first cluster comprises sites YP2 and 

TD4 (both 1996-1997). This group is based on a high proportion of P. scauroides (>  
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Figure 5-18: Dendrogram of site similarity based on the terrestrial non-volant 

carabid fauna 
Euclidean distances and UPGMA clustering used. Results are based on 
abundance data expressed as percent occurrence for the Quindalup Dune 
sites sampled 1993-1997. Shorter branches indicate a higher similarity 
between sites. (Dlink/Dmax)*100 represents the % of the range from the 
maximum to the minimum distance in the data (Statistica manual vol III, 
1995 pp. 3179). 

 

Sampling periods from 1993 to early 1996 are not equal in length and only roughly 

corresponded to the same period of time during the year. This fact makes direct 

comparisons of individual sampling periods between years and sites difficult (see Table 

3.1 for sampling period length). However, it is possible to analyse the raw sample 

period data (species abundance per site per sample) collected during 1996-1997 from 

Bold Park, Trigg Dune Reserve and Yanchep National Park, as each sample period is 

around 42 days long ± 2 days (Table 3.1). A similarity dendrogram indicating relative 

activity levels in each site is presented in Figure 5.17. Four clusters occur at the 34% 

similarity level. 

 

The most different sample forming the first cluster, a spring sample from TD4, has an 

extremely high number of P. scauroides and few S. lucidus. Spring and summer 

samples from BP1 form a second cluster, characterised by high numbers of S. lucidus  
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Figure 5-19: Dendrogram of similarity between site-sample periods 
(otherwise known as date codes) 
For Date Code legend see Table 3.1) based on the terrestrial non-
volant carabid fauna using Euclidean distances and UPGMA 
clustering, based on trapping data (see Appendix G for numbers) for 
the sites sampled 1996-1997. Shorter branches indicate a higher 
similarity between date codes. Note that at the 48% level of 
similarity 4 main clusters are apparent. 

 

5.3.6 ENVIRONMENTAL INDICATORS. 
 

Standard multiple regressions were used to determine the relationships between a 

series of environmental variables measured for the 1996-1997 trapping season and 

species richness in addition to abundances of particular species. Twenty five 
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