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Abstract 

 

The main objective of this study was to examine the abundance and diversity of 

ants in suburban sites following vegetation removal or modification for 

development. This research examines the capacity of suburban sites to support 

ant diversity, which is dependent on the site characteristics and their 

surrounding environment. The study focused on 29 suburban garden and 3 

suburban reserve sites on the Gold Coast, Queensland, Australia. This region, 

through continuing land development, undergoes ongoing habitat disturbance 

and modification.  

Ground-dwelling ants were collected by pitfall trapping in study sites over three 

summers between 1997 and 1999. In total, 28,512 ants from 60 species in 31 

genera were collected.  

Garden sites that maintain vegetation structural diversity were found to be most 

similar to reserve sites in terms of ant community composition. These sites were 

highest in ant richness and diversity and contained particularly high proportions 

of specialized ant species. Sites in close proximity to remnants of native 

vegetation contained higher species diversity and a greater proportion of 

specialized ant species.   

The introduced tramp ant, Pheidole megacephala was found in 28 of the 32 

sites and was found to significantly reduce ant species richness and diversity 

and displace the dominant ant Iridomyrmex sp. 1 in suburban environments. This 

ant poses a serious threat to the recovery of a diverse ant fauna to suburban 

environments. 

Ant community composition was shown to vary significantly among suburban 

sites. The ant functional groups commonly found in disturbed sites were 

abundant in open sites with little canopy cover in this study. Sites that provided 

vegetation structural diversity and areas of closed canopy supported similar 
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functional groups to natural vegetation remnants. These results indicate that ant 

communities in suburban environments respond to disturbance in a similar 

manner to ant communities in tropical forests and rainforests. The dominance by 

functional groups and presence of specialized species may therefore be used 

as an indicator of disturbance and the restoration of suitable habitat in 

suburban sites.  

The presence of specialized species of ants in suburban garden sites and their 

clear preference for particular site characteristics indicate that these species 

utilize resources available in the suburban matrix. These results indicate that 

residential suburban sites are of value in the enhancement of ant diversity in 

fragmented landscapes and that they may provide supportive habitat to, and 

act as corridors between, vegetation fragments.  

In order to preserve biodiversity within suburban environments, landowners 

should be advised to retain as much existing vegetation within a site as possible. 

Clearing should be limited to that necessary to allow construction of dwellings 

and for safety. In addition, landowners should be encouraged to establish or 

maintain structurally diverse vegetation layers within sites in order to provide 

diverse microenvironments for fauna habitat. 
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1 Introduction 

1.1 Urban Environments 

An ecologically sustainable urban environment is as important for human 

health and social and economic welfare as it is for the ecological 

environment it aims to protect. Human populations rely on the services 

delivered by healthy natural environments; these may include the provision 

of clean air and water and production of food sources. However, increased 

urban development places enormous pressure on natural resources. Clearing 

of natural vegetation leads to loss of habitat and biodiversity and results in 

declines in soil and water quality. In order to protect these critical resources 

and preserve the ecological processes essential for survival, it is necessary to 

maintain and manage natural habitats within urban environments. 

The creation of new habitats via the development of urban residential 

gardens may actually support natural habitats ultimately contributing to the 

preservation of biodiversity. While such man-made habitats may not replicate 

the original vegetation present prior to urban development, the structural 

complexity and diversity of vegetation in gardens may be important in 

sustaining urban wildlife. In addition, mature gardens may simulate natural 

habitats and may provide habitat for rare and cryptic species. 

1.1.1 Fragmented Urban Landscapes 

Clearing for urban development reduces habitat connectivity and creates 

isolated vegetation patches or ‘islands’ (Douglas 1983, Ehrlich 1988, Harris 

1984, Saunders et al 1993). Isolation of vegetation fragments leads to 

disruption of ecological processes and reduces species diversity (Didham et 

al 1996, Freedman 1985, Grimm et al 2000, Rebele 1994, Saunders et al 1990, 

Saunders et al 1993, Vitousek et al 1997).  

Arthropod community composition responds strongly to urban habitat 

fragmentation (McIntyre et al 2001). Studies of species diversity in fragmented 
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habitats have shown that arthropods (Bolger et al 2000, Gibbs and Stanton 

2001), birds (Bolger et al 1997, Miller and Cale 2000, Mortberg 2001) and 

native ant species (Suarez et al 1998) decline with decreasing habitat area, 

while introduced ant species increase in abundance (Bolger et al 2000). 

Generally, highly disturbed urban fragments support a greater number of 

generalist species compared with predators, which show a strong association 

with fragment size (Gibb and Hochuli 2002).  

Species diversity in habitat patches is related to the size of the patch. There is 

a decrease in species diversity with a decrease in patch size and this is further 

compounded by increased isolation of the habitat patch (MacArthur and 

Wilson 1967). Fragmented patches in urban landscapes differ from ‘true 

islands’ in that some species may still exist in the urban areas separating 

fragments (MacArthur and Wilson 1967). If species are able to persist within 

the urban matrix this may facilitate movement of species between distant 

fragments. 

1.1.2 Habitat in Fragmented Landscapes 

In urban areas, the preservation of biodiversity relies on maintenance of 

species in suitably sized vegetation fragments (Bridgewater 1992, Ehrlich and 

Murphy 1987, Margules 1989, Murphy 1988, Rodrigues et al 1999, Turner and 

Corlett 1996). These fragmented habitats may be enhanced through 

cooperative agreements with private landowners. This type of management 

may involve revegetation of cleared landscapes to minimise external 

influences on vegetation remnants and to develop habitat linkages (Hobbs 

et al 1993).  

In restoring ecosystems after removal of vegetation for urban development, 

two options are possible: (i) The reconstruction of pre-disturbance plant 

communities or (ii) construction of an artificial ecosystem that maintains some 

pre-disturbance attributes and offers some provision of fauna habitat (Hobbs 

and Hopkins 1990). 
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Occasionally vegetation in urbanised areas may be only partially removed 

and retention of a portion of natural vegetation may remain a feature of the 

development. With specific management these areas may be rehabilitated 

to create an artificial system that maintains some attributes of natural systems 

(Bradshaw 1984, Hobbs and Hopkins 1990). It may not be possible to restore a 

system to pre-disturbance conditions if that system is to be subject to further 

disturbance or intensive management. Instead a more realistic goal may be 

creation of a system that has similar ecosystem functions and processes to 

natural systems and that integrates with surrounding landscapes (Hobbs and 

Hopkins 1990). 

Suburban gardens may play a supportive role in conservation of biodiversity 

by providing an intermediate habitat in a mosaic of fragmented natural 

habitats (Straker 1992). Owners of properties that contain habitat remnants or 

that border remnant vegetation may be asked to enter into protection 

agreements with local authorities in order to protect, enhance and manage 

habitat and habitat linkages (ANZECC 1996 and 2001). Public education has 

a large role to play in this regard. Provision of information on rehabilitation of 

disturbed environments would aid landowners and developers in 

enhancement of biodiversity in urban ecosystems. 

1.1.3 Biodiversity in Urban Environments 

Wildlife may be preserved in semi natural habitats within urban areas (Straker 

1992 Walraven 1992, Webb and Shine 2000). Such areas may be nature 

reserves, city parks, school playgrounds and golf courses and roadside 

vegetation (Adams 1994, Ashton 1988, Douglas 1983, Lussenhop 1973, Majer 

and Recher 1994, Niemala 1999, Walraven 1992, Webb and Shine 2000). 

Previous studies of abundance and diversity of species in urban environments 

demonstrate the value of human-dominated ecosystems in provision of 

habitat. Many studies have found that vertebrate and invertebrate species 

may utilise artificial and semi-natural habitats in modified urban environments 
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(Blair and Launer 1997, Bolger et al 1997, Bolger et al 2000, Davis 1979, 

Dickman 1987, Eversham et al 1996, Fox 1990, Germaine and Wakeling 2001, 

Gilbert 1989, Gill and Bonnet 1973, Hardy and Dennis 1999, Kozlov 1996, Major 

et al 1999, McIntyre et al 2001, Owen 1991, Rosch et al 2001, Samways and 

Steytler 1996). Species distributions in these environments are related to 

habitat features (Bolger et al 2000, Germaine and Wakeling 2001, McIntyre et 

al 2001) and species richness decreases with increased land use intensity 

(Blair and Launer 1997, Germaine and Wakeling 2001, Hardy and Dennis 1999, 

Rosch et al 2001, Schwert 1996). Community composition also varies in 

response to land use with certain taxa being uniquely associated with 

different land use types (McIntyre et al 2001). 

Rare carabid beetles in Britain, previously found only in natural sites, were 

found to have extended their geographic range to include artificial habitats. 

Over 35% of rare and scarce carabids in Britain are found in these artificial 

habitats (Eversham et al 1996). Dickman (1987) and Owen (1991) have 

documented wildlife in British urban environments. Vertebrate and 

invertebrate species were well-represented in these environments compared 

to surrounding natural environments and included rare and cryptic species 

(Dickman 1987, Owen 1991) 

In Perth, Australia, Majer and Brown (1986) investigated the ant fauna of 

urbanised areas by conducting a survey of species in residential gardens 

(Majer and Brown 1986). Ant species abundance, richness, diversity and 

evenness were correlated with garden characteristics and management 

practices. The ant fauna of the undisturbed habitats of the surrounding 

Coastal Plain had been surveyed previously. Of the 60 species found in these 

undisturbed habitats, 23 were represented in the gardens.  In these studies 

the dominant ant fauna in gardens contrasted with that of the associated 

native vegetation. Early colonisers typical of disturbed sites were also more 

abundant in the gardens and large solitary foragers were absent. Correlation 
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analyses indicated that garden management practices might favour 

particular elements of the ant fauna (Majer and Brown 1986).  

Ant species richness and diversity were positively correlated with time since 

the establishment of each garden. Species richness in older gardens 

reflected the increase in complexity and maturity of the gardens with a 

number of cryptic, or specialized, species present. However, species richness 

in the gardens was influenced by a number of opportunistic species that 

were absent or uncommon in the associated native vegetation (Majer and 

Brown 1986). 

It is clear from these results that a large proportion of species in modified 

environments are ubiquitous species. However, there is a stenotopic 

component, which colonise from natural habitat sources (Eversham et al 

1996). The success of this colonisation will depend on many factors including 

intrinsic habitat features such as flora structural complexity and diversity 

(Walraven 1992) and extrinsic features such as the proximity of sites to natural 

vegetation (Eversham et al 1996). 

1.1.4 Habitat Features Affecting Species Abundance and Diversity 

The proximity of sites to natural vegetation has been shown to affect the 

distribution, within residential areas, of birds (Savard et al 2000), carabid 

beetles (Eversham et al 1996), ants (Abensberg-Traun et al 1996), mammals 

(Dickman 1987) and lizard species (Germaine and Wakeling 2001). Butterflies 

have been studied across urban gradients and are found to decrease in 

species richness (Hardy and Dennis 1999) and relative abundance (Blair and 

Launer 1995) with increase in urbanisation. Relative abundance of butterflies 

has been shown to be greatest in sites nearer reserves and reduced with 

increasing proximity to business areas (Blair and Launer 1997). Diversity of 

ground-foraging ants also decreases along disturbance gradients with 

greater species diversity at sites closer to undisturbed natural areas 

(Bestelmeyer and Wiens 1996, Roth et al 1994). 
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Intrinsic features of urbanised habitats include establishment age of the site, 

vegetation structural diversity, structure of the ground and litter layer and 

ongoing management regimes. Changes in ground invertebrate 

communities have been associated with changes in vegetation and litter 

layers (Abensberg-Traun et al 1996, Bromham et al 1999, Carvalho and 

Vasconcelos 1999, York 2000). It has been demonstrated that fauna species 

richness and diversity will increase with increased site age or time since initial 

site disturbance (Judd and Mason 1995, Kidd and Longair 1997, Majer and 

Brown 1986). The structural complexity of vegetation has also been shown to 

be an important feature and is associated with increased site age (Holl 1996, 

Judd and Mason 1995, Majer and Brown 1986).  

Tree canopy of residential areas is recognised as being important in the 

development of aerial corridors for bird movements (Mortberg 2001, Savard 

et al 2000,). Diversity of ground arthropods (McIntyre et al 2001), carabid 

beetles (Humphrey et al 1999) and ant species (Perfecto and Snelling 1995) 

has been shown to decrease with reduction in vegetation structural diversity. 

Patterns of butterfly diversity are also significantly related to structures such as 

percentage of tree, shrub and lawn cover in urban areas (Blair and Launer 

1997).  

Studies of rehabilitated minesites in Western Australia illustrate the influence of 

habitat features on ant species richness. Plant species richness, time since 

rehabilitation, and the percentage of plant and litter cover directly influence 

ant populations, and ant species richness is positively correlated with total 

invertebrate species richness indicating a similar response in other 

invertebrate species (Majer 1983). The presence of Collembola species in 

rehabilitated bauxite mines show a positive correlation with plot age, plant 

species richness and diversity and percentage of plant cover (Greenslade 

and Majer 1993). 
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Effects of landscape structure and grassland management techniques on 

insect diversity have been examined using Heteropteran bugs as an indicator 

group. Bug communities were shown to vary significantly between intensive 

and extensively managed meadows, while most species variation was 

explained by environmental variables such as vegetation structural diversity 

(Di Giulio et al 2001). In addition, the extensively managed grasslands were 

found to support specialized insect species while intensive grasslands where 

characterized by more widespread and less specialized species (Di Giulio et 

al 2001). 

1.2 Australian Ants 

Currently in Australia there are 103 known ant genera. More than 66 of these 

are known to occur in coastal southeastern Queensland and northeastern 

New South Wales and of these, 23 are limited to the region. There are 1275 

described species and subspecies, most of which are limited to Australia 

(Shattuck 1999). Myrmicinae, with 41 genera, is the largest subfamily in 

Australia and includes the widely distributed genera Crematogaster and 

Pheidole. Many species in the Myrmicinae are generalized predators 

although some have specialized food requirements (Shattuck 1999).  

The subfamilies Dolichoderinae and Formicinae include some of the most 

common ants in Australia and most are generalized scavengers. The 

aggressive and dominant Iridomyrmex genus belongs to the Dolichoderinae 

and is one of the largest and most ecologically important groups of ants in 

Australia. This genus forms close interactions with plants and other 

invertebratres (Andersen 1993, Shattuck 1999). Among the Formicinae, 

genera such as Camponotus and Polyrhachis are among the most common 

in Australia (Shattuck 199).  

Ants in the subfamily Ponerinae are predators and are abundant in both 

natural and disturbed sites. Most specialist predators are from the subfamily 

Ponerinae and prey primarily on ground-dwelling arthropods (Holldobler and 
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Wilson 1990). Among the genera in this subfamily, Rhytidoponera are found in 

locations throughout Australia and are especially common in urban areas 

(Shattuck 1999). 

1.2.1 Ant Functional Groups 

Andersen (1995) has proposed a scheme for classification of Australian ants 

into functional groups based on a range of morphological and behavioural 

attributes. The functional group Dominant Dolichoderinae, primarily 

Iridomyrmex species (Greenslade 1976), is abundant and dominant in hot 

and open habitats (Andersen 1990, 1995, King et al 1998) and is common in 

regenerating heathland (Fox and Fox 1982). Subordinant Camponotini co-

occur with and are submissive to Dominant Dolichoderinae (Andersen 1990, 

King et al 1998). The subdominant Generalised Myrmicinae are unspecialized 

but successful competitors, which occur in most habitats (Andersen 1990, 

King et al 1998). Opportunists are dominant under stress or disturbance 

conditions (Andersen 1995) and are characteristic of habitats with low ant 

diversity (King et al 1998).  

Dominant Dolichoderinae is the most important functional group as they 

influence abundance and distribution of other ants through highly active and 

aggressive behaviour. Generalised Myrmicinae and Opportunists require 

focused analysis as their relative abundances vary with the level of 

disturbance at a site (Andersen 1990). The remaining three groups, Cryptic 

Species, Climate Specialists and Specialist Predators have little interaction 

with other ants (Andersen 1990). Specialist Predators and Subordinate 

Camponotini are rarely dominant, while Cryptic Species and Climate 

Specialists have restricted distributions (Andersen 1995). The classification 

scheme proposed by Andersen (1995) therefore focuses primarily on 

Dominant Dolichoderinae, Opportunists and Generalised Myrmicinae. 

This evaluation of ant functional groups to indicate ecological change is 

based on a systems approach rather than the examination of single species 
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indicators or diversity indices (Andersen 1990). The relative abundances of 

these functional groups at sites can be used to analyze responses of ant 

communities to stress and disturbance (Andersen 1995). The functional group 

model has been used in Australia to assess changes in ant community 

structure due to low-intensity burning in temperate forests (Andrew et al 

2000), chemical disturbance in arid zones (Hoffman et al 2000), habitat 

disturbance in tropical rainforests (King et al 1998) and restoration success of 

uranium mines (Andersen 1993, Andersen et al 1998). 

1.2.2 Functional Group Changes in Response to Disturbance 

Ant community structure changes significantly with environmental change 

and may be used to evaluate ecosystem recovery after disturbance 

(Andersen 1990, Burbidge et al 1992, Majer and Beeston 1996, Shattuck 1999). 

Analysis of the distribution of ant species may be useful in describing the 

general characteristics of an area (Yeatman and Greenslade 1980). Habitat 

disturbance favours colonization by Opportunists (Andersen 1990, Greenslade 

and Thompson 1981, King et al 1998, Yeatman and Greenslade 1980) and an 

open tree canopy allows colonisation by Dominant Dolichoderinae (King et 

al 1998). Dominant Dolichoderines are uncommon or absent in undisturbed 

habitats as they prefer the hot, open habitats provided by a reduction in 

canopy cover (Andersen 1990, Greenslade and Thompson 1981, King et al 

1998).  

In undisturbed tropical rainforests in Queensland (King et al 1998), Dominant 

Dolichoderinae were uncommon or absent, due to heavy shading. 

Generalised Myrmicinae and Opportunists were the most common ant 

groups. Habitat disturbance in rainforest sites favoured Opportunists and 

where canopy clearance occurred, colonization by Dominant 

Dolichoderinae was observed. The tramp ant Pheidole megacephala 

(Fabricius) also indicated disturbance (King et al 1998). 
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In an urban environment of Western Australia (Majer and Brown 1986), the 

dominant ant fauna in gardens contrasted with that common in native 

vegetation. Early colonizers, typical of disturbed sites, were more abundant in 

the gardens and large solitary foragers were absent. Species richness in older 

gardens was thought to reflect the increase in complexity and maturity of the 

gardens with a number of cryptic or specialized species present. However, 

species richness in the gardens was influenced by a number of opportunistic 

species that were absent or uncommon in the native vegetation (Majer and 

Brown 1986). 

The relative abundances of ant functional groups are shown to vary 

predictably with environmental variables such as stress and disturbance 

(Andersen 1995, King et al 1998). The frequency of these ants may therefore 

be used as an indicator of the level of disturbance at a site (Yeatman and 

Greenslade 1980, Andersen 1990, 1995, 1997(a), King et al 1998). Dominant 

ants have been shown to be displaced by introduced species in disturbed 

environments (Greenslade 1971, Heterick 1997, Holldobler 1983, 

Vanderwoude et al 2000). Consideration must therefore be given to the 

abundance of these introduced species when evaluating ant community 

structure 

1.3 Ants as Bio-indicators 

The effects of human activities on landscapes may not be immediately 

apparent in plant communities that are commonly surveyed in land 

assessment programmes (Greenslade and Greenslade 1984, Munn 1988, Noss 

1990). Insects associated with these plants may exhibit more immediate 

alterations in community structure in response to ecological change 

(Anderson 1990, Burbidge et al 1992, Collins and Thomas 1991, Greenslade 

and Greenslade 1984, Kremen et al 1993, Kremen 1994, Madden and Fox 

1997, Majer 1989). A survey of insect populations may therefore provide an 

early warning of habitat degradation, allowing action to be taken before 

effects become irreversible (Andersen 1990, Kremen 1992).  
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Insects have diverse and highly integrated roles in ecosystem functioning. 

They occupy almost every habitat type and offer an abundance of species 

with which to work (Collins and Thomas 1991, Kremen et al 1993, Rosenberg 

et al 1986). They are therefore well suited for use in environmental impact 

assessment, in both the predictive and monitoring phases (Rosenberg et al 

1986).  

Insects are sensitive to habitat disturbance, modification and fragmentation 

(Abensperg-Traun et al 1996, Davis et al 2001, Kremen et al 1993, Samways 

and Steytler 1996, Savard et al 2000). Insects exhibit rapid population growth 

rates and relatively short generation times when compared to vertebrate 

species and therefore a response to environmental change will be detected 

much more rapidly (Kremen et al 1993).  

Ants are diverse and abundant in the Australian environment and occupy a 

range of ecological niches (Beattie 1985 and 1995). They are intimately 

associated with their environment and interact directly with other ecosystem 

components such as soils, plants and animals (Andersen et al 1998).  

Characteristics such as high abundance and species richness, responsiveness 

to environmental change, occupation of higher trophic levels and 

specialized habitats, and ease of sampling and identification predispose ants 

for use as bio-indicators (Majer 1983, Andersen 1990, Burbidge et al 1992, 

Oliver and Beattie 1996a, Andersen et al 1998). Highly disturbed vegetation is 

associated with reductions in ant species diversity (Abensperg-Traun et al 

1996, Vasconcelos 1999) and changes in ant community composition 

(Andrew et al 2000, Vasconcelos 1999, York 2000)  

Ants have been shown to be a reliable indicator of the general environment 

in which they occur. In addition, they have been shown to reflect the 

response of other invertebrates to environmental stress and disturbance 

(Andersen et al 1998). The use of ants as indicators of environmental 
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disturbance is well documented and their use in monitoring programmes in 

Australia is widespread (Abensburg-Traun and Steven 1994, Andersen 1990, 

1993, 1997b, Andersen et al 1998, Bisevac and Majer 1999, Burbidge et al 

1992, Greenslade and Majer 1993, Majer 1983 and 1987, Majer and Nichols 

1998, Oliver and Beattie 1993 and 1996a, Oliver et al 2000).  

Ant communities respond in a predictable manner to habitat disturbance 

and stress and the presence and relative abundance of particular ant 

functional groups can indicate the level of disturbance in terrestrial 

environments (Andersen 1998). The dominant ant functional group in open 

habitats of central and northern Australia is Iridomyrmex spp (Andersen 1995). 

Andersen (1995) has shown that opportunistic species such as Paratrechina 

and Rhytidoponera and exotic species such as Pheidole are most abundant 

in highly disturbed environments. 

Ant community structure was investigated in disturbed and undisturbed sites 

of a National Park in Western Australia (Burbidge et al 1992) in order to 

identify species that could be used as indicators of disturbance. Ant fauna 

was altered by slight ecosystem modifications such as presence of exotic 

plants and weeds and clearing followed by natural regrowth. The greater the 

level of disturbance the fewer ant functional groups were present. Increased 

disturbance at a site was also reflected in the loss of cryptic species. The 

greatest alteration in ant communities was observed in sites where native 

vegetation had been replaced such as gardens and plantation sites. Species 

of Crematogaster and Tapinoma were found to be more frequent in, or 

confined to, relatively undisturbed sites, while species of Melophorus and 

Tetramorium were restricted to, or more frequent, in disturbed environments 

(Burbidge et al 1992). 

Similarly, composition and structure of ant communities were assessed at a 

uranium mine in the Northern Territory, Australia (Andersen 1993). Colonisation 

of uranium mines following restoration showed a succession of ant functional 
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groups. Species of Iridomyrmex colonised initially and were replaced by 

Opportunists and Generalised Myrmicines as rehabilitation proceeded 

(Andersen 1993). These changes in community composition were associated 

with changes in canopy cover and litter density. In addition, recolonisation 

was accelerated in sites that were closer to undisturbed vegetation 

(Andersen 1993).  

1.4 Characteristics of the Study Area 

Vegetation clearing in southeast Queensland has resulted in a fragmented 

landscape with a mosaic of isolated remnant vegetation patches. 

Vegetation clearing in southeast Queensland began in 1826. At that time, 

the major land uses were pastoralism and cultivation.  These land uses were 

accompanied by the introduction of exotic species and extensive 

modification to the natural environment. Since the 1960s, pastoral activities 

have declined and in recent years one of the major pressures on the region’s 

biodiversity has come from urban development (Environmental Protection 

Agency 1999). 

A comprehensive study mapping the remnant native vegetation of southeast 

Queensland was conducted in 1989/1990 (Catterall and Kingston 1993). At 

the time of that study, around 35% of the southeast Queensland region was 

covered by remnant vegetation. Approximately 85% of this was classified as 

‘Integral Bushland’, which is described as being relatively homogenous and 

intact with minimal reduction in canopy cover.  

Of all existing native vegetation, 56% occurred in several large tracts of 

continuous vegetation each of over 100 square kilometers. The remainder 

was contained in small poorly connected isolated remnants. The greatest 

vegetation clearance had occurred in the low-lying coastal areas below 20 

metres in elevation (92% cleared). Vegetation clearance was lowest in areas 

above 160 metres comprising major subcoastal mountain ranges (34% 

cleared) (Catterall and Kingston 1993).   
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Vegetation communities that typically occur at lower altitudes have 

experienced the greatest impacts due to easy accessibility. The dominant 

vegetation communities at low altitudes include Melaleuca forests and 

woodlands, lowland rainforests and coastal heathlands. The degree of 

fragmentation is also greatest at these low altitudes with more than one-third 

of remnant vegetation occurring in patches of less than 1 square kilometre 

and most in patches smaller than 20 square kilometres (Catterall and 

Kingston 1993). 

Remnant native vegetation within Gold Coast City covers approximately 50% 

of the total City area. This vegetation is dominated by eucalypt forests, which 

cover 36% of the City area. The dominant species include “White 

mahogany/Grey gum/Queensland white stringybark/Broad-leaved white 

mahogany woodland to open forest complex” (Eucalyptus acmenoides 

and/or E. tindaliae and/or E. propinqua +/- E. umbra), which covers 16.8% of 

the City area. Rainforest communities and estuarine complexes each 

comprise approximately 11% of remnant vegetation (Maher et al 1998).  

Of the vegetation remnants in Gold Coast City, approximately 23% are of 

conservation significance (Maher et al 1998). Approximately 13% are 

classified as Endangered and most of these are associated with coastal 

lowlands (Maher et al 1998, Sattler & Williams 1999), the areas most impacted 

by clearance for urban development (Catterall & Kingston 1993). 

1.5 Study Sites 

Site vegetation characteristics are known to influence insect communities. 

For example, insect abundance has been shown to be associated with 

ground cover and leaf litter (Majer and Brown 1986, Pearsall and Walde 1995, 

Rushton et al 1990) as well as increased age of sites (Andersen 1993, Judd 

and Mason 1995, Majer and Brown 1986), with specialized species also 

associated with plant cover and plant species richness (Majer and Brown 

1986).  
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Management characteristics such as pesticide usage, watering and weed 

removal will affect the types of insect species that are able to colonize and 

persist in garden habitats. Impacts of management in human-influenced 

systems have been shown to affect ground beetle (Rushton et al 1990), moth 

(McGeoch and Chown 1997) and ant diversity, which are greatly reduced in 

highly managed/disturbed sites (Roth et al 1994). It is also reported that ant 

recolonisation is accelerated at sites in close proximity to relatively 

undisturbed vegetation (Andersen 1993). The characteristics of sites within this 

study are expected to influence ant assemblages. These characteristics were 

recorded at the time of sampling. 

1.5.1 Site Characteristics 

Alison Road, Boonaroo Park 

The garden at this site was 18 years old at the time of assessment. There were 

95 plant species in a mainly non-native palm style garden. The site was 

frequently managed with 25% coverage from mid-sized trees and 65% 

covered by lawn. The soil was a clay loam and was covered by a dense litter 

layer of grass clippings and fallen leaves. There is 55.5 hectares of remnant 

bushland comprising mainly “Blackbutt (Eucalyptus pilularis) woodland - 

open forest” within 1600 metres of this site. There are also small remnants 

within 100 metres.  

Ashmore Road, Benowa 

This was the largest and most plant-diverse garden in the study. While it was 

difficult to count all species it was estimated that there were over 300 plant 

species in the garden, which once formed part of a cattle property. The 

garden was 75 years old at the time of assessment and consisted of mainly 

non-native species in a rainforest style garden. The soil was a grey loam 

covered by a dense litter layer of fallen leaves and branches. There was 

moderate management of the garden, which was dominated by trees and 

tall shrubs. This site has 1.9 hectares of vegetation classed as “Urban 
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woodland (mixed natives and exotics)” within 100 metres. There is a total of 

43.4 hectares of remnants within 1600 metres including Eucalyptus and 

Melaleuca forests and riparian vegetation.  

Bamboo Avenue, Benowa 

There was a plant diversity of 150 species in this mostly non-native garden. 

The garden was predominantly ornamental style with a dense shrub layer. 

There was moderate management of this 17-year-old site that had a dense 

litter layer and dark grey loam soil. There is 94.5 hectares of remnant 

vegetation within 1600 metres of this site. This is dominated by “Blackbutt 

(Eucalyptus pilularis) woodland - open forest”, which also occurs within 100 

metres.  

Belah Street, Ashmore 

There were 78 mainly Queensland native plant species in this highly 

managed 17-year-old ornamental style garden. The garden was dominated 

by herbs and shrubs confined to garden beds with dense litter of mulch and 

fallen leaves covering a sandy loam soil. There was a small percentage of 

trees and few tall trees with 40% of the garden consisting of lawn. “Blackbutt 

(Eucalyptus pilularis) woodland - open forest” dominates the 84.3 hectares of 

remnants within 1600 metres of this site, and an appreciable area of this 

community is also within 400 metres of the site.  

Binalong Drive (Site 1), Ashmore 

This ornamental style garden site was dominated by a layer of tall and low 

shrubs. The garden, consisting of native and non-native species, was subject 

to frequent management. The litter layer was interspersed over a brown 

sandy loam soil. There were 95 plant species observed in this 7-year-old 

garden. There is a small area of “Blackbutt (Eucalyptus pilularis) woodland - 

open forest” within 100 metres of this site and there is 88.7 hectares of 
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remnant vegetation within 1600 metres, which is comprised mainly of 

“Blackbutt woodland - open forest” and some “Urban woodland”.  

Binalong Drive (Site 2), Ashmore 

This garden comprised mainly original native Eucalyptus woodland and 

management was minimal. There were 47 species including a few non-native 

species amongst the local native plants. A narrow dirt path wound through a 

sparse understorey below the eucalypts and there was no lawn. A dense litter 

layer of Eucalyptus leaves and twigs overlay a brown sandy loam. The house 

site was 6 years old at the time of assessment; however, the vegetation had 

not been fully cleared prior to development.  There is a small area of 

“Blackbutt (Eucalyptus pilularis) woodland - open forest” within 100 metres of 

this site. There is 87.6 hectares of remnant vegetation inside the 1600-metre 

radius, which mainly comprises “Blackbutt woodland” - open forest and some 

“Urban woodland”.  

Cassowary Drive, Burleigh 

This garden site was 2 years old and the youngest garden in the study. The 

majority of this newly established garden was lawn with low shrubs in garden 

beds and a few tall shrubs. The garden bordered onto a saltwater lake at the 

eastern boundary and was subject to frequent management. There was an 

interspersed litter layer of grass clippings over a dark grey sandy loam. The 

plantings were almost entirely non-native with a few native species in the 

shrub layer. A total of 63 plant species were observed. There is no remnant 

vegetation within 400 metres of this site. Within 1600 metres there is 22.8 

hectares of vegetation including mainly Melaleuca forests, Eucalyptus forests 

and riparian communities.  

Central Street, Arundel 

This ornamental style garden site was 8 years old at the time of assessment. 

The garden was dominated by lawn and low shrubs with a few isolated low 

 



Chapter 1: Introduction   19 

trees. These trees were all native while the ground layer was almost all non-

native. There was minimal management in this garden with around 100 

species. The interspersed litter layer of fallen leaves overlay a stony clay loam. 

There is a very small area of “Blackbutt (Eucalyptus pilularis) woodland - open 

forest” within 100 metres of this site and within 1600 metres there is 159.5 

hectares of vegetation comprising mainly “Blackbutt woodland - open 

forest” and an area of “Broad-leaved paperbark (Melaleuca quinquenervia) 

open forest”.  

Clam Street, Runaway Bay 

This garden was 30 years old at the time of assessment and was dominated 

by palms and shrubs. The 60 plant species present in the garden were mainly 

non-native although large trees were mostly native. There was an 

interspersed leaf litter layer over white sand. The garden was only subject to 

minimal management. There is 2 hectares of “Blackbutt (Eucalyptus pilularis) 

woodland - open forest” within 400 metres of this site. There is 47.1 hectares of 

remnant vegetation within 1600 metres consisting mainly of “Blackbutt 

woodland – open forest”.  

Collins Crescent, Benowa 

This garden was dominated by lawn, which covered 90% of the site. There 

was a small cover of herbs, shrubs and low trees in this highly managed 20-

year old site. The soil was a sandy loam with a thin litter layer. There were 61 

mainly non-native plant species observed at the site. “Blackbutt (Eucalyptus 

pilularis) woodland - open forest” predominates in remnants around this site. 

There is a small amount of remnant vegetation within 400 metres and 75 

hectares within 1600 metres.  

Crenshaw Court, Parkwood 

Shrubs dominated this 9-year-old ornamental style garden site. This highly 

managed garden had 35 mostly non-native plant species. There was a dense 

 



Chapter 1: Introduction   20 

artificial litter layer of compact pine bark and very thick mulch over a light 

brown sandy loam. There is a small amount of remnant “Blackbutt 

(Eucalyptus pilularis) woodland - open forest” within 400 metres of this site 

and within 1600 metres there is 161.8 hectares of remnant vegetation 

comprising a mixture of Eucalyptus and Melaleuca forests.  

Crescent Avenue, Hope Island 

This ornamental style garden consisted mainly of tall shrubs and low trees and 

most were non-native. There were many native and non-native birds 

including ducks and chickens allowed to wander throughout the garden and 

several active dogs. Although the garden management was minimal, the 

garden was subject to a moderate amount of disturbance due to the 

abundant animals and there were many areas of bare ground. There was an 

interspersed litter layer of natural leaves over a grey sandy soil. There were 

137 plant species observed in this garden. There is a large amount of remnant 

vegetation within close proximity of this site. Within 100 metres “Blue 

gum/Grey ironbark woodland - open forest” dominates. Within 1600 metres is 

109.3 hectares of native vegetation dominated by “Blackbutt (Eucalyptus 

pilularis) woodland – open forest” and “Spotted gum and Ironbark (Corymbia 

citriodora +/- Eucalyptus siderophloia) open forest complex”.  

Egerton Street, Southport. 

These three garden sites were once part of the same 120-year-old site. 

Egerton Street Site 1 is the original house and surrounding garden and is the 

oldest garden in this study. Sites 2 and 3 are new houses on “bachelor blocks” 

behind the original house with modified gardens backing onto a small creek.  

Egerton Street Site 1 was dominated by native Eucalyptus woodland with 

non-native plantings in the shrub and herb layers and contained 100 plant 

species. There was a dense litter layer of fallen leaves over a clay loam and 

the garden was subject to minimal management.  
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Egerton Street Site 2 was classified as rainforest style with minimal 

management. There was a mixture of around 70 native and non-native plant 

species and a dense natural leaf litter layer over a grey loam soil.   

Egerton Street Site 3 contained existing native woodland by the creek with 

recent non-native plantings at the front of the residence. There was frequent 

management of the 103 plant species with an interspersed litter layer and a 

grey sandy soil.  

There is approximately 4.8 hectares of “Blackbutt (Eucalyptus pilularis) 

woodland - open forest” within 100 metres of these sites. There is 

approximately 30 hectares of remnant vegetation within 1600 metres 

consisting of Eucalyptus and Melaleuca forests and some “Urban woodland”. 

Golden Crescent, Benowa 

There were 104 species of mixed native and non-native plants at this 

ornamental style garden site. The garden was 20 years old and was 

dominated by a dense shrub layer and some trees. There was moderate 

management of the garden and a heavily mulched litter layer had 

developed over a clay/clay loam soil. The closest remnant vegetation 

community to this site is “Broad-leaved paperbark (Melaleuca 

quinquenervia) open forest” within 100 metres of this site. A total of 63.2 

hectares of vegetation within 1600 metres is comprised mainly of “Blackbutt 

(Eucalyptus pilularis) woodland - open forest”.  

Greaves Court, Boonaroo Park 

This recently established ornamental style garden was 5 years old at the time 

of assessment. The garden consisted of mainly lawn with a dominant shrub 

layer. The litter layer was thin and sparse and consisted of fallen leaves over a 

grey clay loam soil. This site was highly managed with 90% of the 87 plant 

species being non-native. The nearest vegetation to this site was “Blackbutt 

(Eucalyptus pilularis) woodland - open forest” within 400 metres. Within 1600 
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metres of the site there was 147.2 hectares of vegetation mainly comprising 

“Blackbutt woodland - open forest”.  

Harran Street, Southport 

This 12-year-old site was planted as an artificial rainforest consisting of 93 

mainly non-native species. There was 80% cover by trees and 20% by tall trees 

with a narrow stony path leading through plantings to water features. There 

were also a high proportion of shrubs and herbs with a dense layer of natural 

leaf litter over a sandy loam soil. There was moderate management of the 

site and a very small percentage of lawn limited to the street-frontage. There 

is “Blackbutt (Eucalyptus pilularis) woodland/open forest” within 100 metres of 

this site and this community also dominates the 112.3 hectares of remnant 

vegetation within 1600 metres.  

Imperial Parade, Labrador 

This 7-year-old rainforest style garden contained mainly native trees with a 

non-native understorey. Tall trees in an artificial rainforest with no lawn area 

dominated the backyard area where ant sampling was conducted. The litter 

layer was dense and consisted of natural fallen leaves and twigs to a depth 

of 6cm over grey/brown sandy loam. There was minimal management and 

only the path areas through the garden were cleared regularly. There is a 

small amount of “Urban Woodland” within 100 metres of this site. Within 1600 

metre there is a total of 52.9 hectares of mostly “Blackbutt (Eucalyptus 

pilularis) woodland - open forest”.  

Mallawa Drive, Palm Beach 

This 5-year-old woodland style garden contained some remnant trees with 

recent plantings of mostly native shrubs and trees. There was no lawn in the 

backyard where collection was carried out and only a small path of log 

stepping blocks separated the garden beds. The garden, which included a 

small pond for native frogs, had been established with the purpose of 
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attracting native fauna species. There was a dense litter layer over a light 

grey sandy soil. There was minimal management of this site, which contained 

60 plant species. The closest vegetation to this site was “White 

mahogany/Grey gum woodland – open forest”, which dominated at 1600 

metres. A total of 125.1 hectares of remnants within 1600 metres also included 

other Eucalyptus forests, coastal and estuarine complexes and littoral 

rainforest.  

Marbella Drive, Benowa 

This ornamental style garden site contained 102 mainly native plant species 

and was dominated by tall shrubs and lawn. Plantings were not confined to 

garden perimeters and there were several garden beds set within the lawn 

areas. The interspersed litter layer consisted of pine bark wood chip and 

mulch over a brown sandy alluvium. The garden was established 6 years prior 

to assessment and has been subject to frequent management.  There is little 

remnant vegetation in close proximity to this site. Within 400 metres the only 

remaining vegetation is “Urban woodland”. There is 32.6 hectares of remnant 

vegetation within 1600 metres consisting mainly of Eucalyptus forests and 

riparian communities.  

Marine Parade, Labrador 

There was minimal management of this 30-year-old ornamental style garden 

site consisting of lawn and tall trees. There was a dense litter layer over white 

sand and around 70 mainly non-native plant species. This site has the least 

vegetation within 1600 metres. There is 16.9 hectares, which consists almost 

entirely of “Urban woodland”.  

Mona Vale Court, Robina 

This garden consisted of fruit trees and ornamentals in highly managed 

garden beds. There were 55 species of mostly non-native shrubs and trees. 

The litter layer was thin and sparse and the soil was brown sand. There is very 
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little remnant vegetation within the vicinity of this site. A small amount of “Blue 

gum/Grey ironbark woodland - open forest” occurs within 400 metres and 

26.5 hectares of “Blackbutt (Eucalyptus pilularis) woodland - open forest” 

exists within 1600 metres.  

Salvia Street, Hollywell 

This site was dominated by ornamental tall shrubs and low trees. At the time 

of assessment, this highly managed garden was 6 years old. There was an 

interspersed litter layer in the garden beds over a grey sandy soil. Of the 96 

plant species observed, most were non-native: the trees were mainly native 

and most understorey species were exotic. The Coombabah Reserve site is 

within 400 metres of this site. This vegetation is dominated by “Coastal 

heathland” and “Pink bloodwood (Corymbia intermedia)” communities. 

There is a total of 101.5 hectares of native vegetation within 1600m of this site.  

Seventh Avenue, Palm Beach 

Low to mid-sized trees dominated this small mostly native woodland style 

garden site. There were also a high proportion of low shrubs and herbs with a 

diversity of 47 plant species. This 17-year-old garden was subjected to 

frequent management. The soil was grey sand covered by a dense litter layer 

of leaves and twigs. There are no remnants within 400 metres of this site. A 

mixture of Melaleuca and Eucalyptus forests and estuarine complexes 

comprise the 20.8 hectares within 1600 metres.  

Sonia Street, Miami 

Lawn and large shrubs dominated this 30-year-old ornamental style garden 

site. The soil was white sand and was covered by a dense litter layer of fallen 

leaves and twigs. There were 74 mainly non-native plant species that were 

subject to minimal management. This site has very little surrounding remnant 

vegetation. There is 0.7 hectares of “Blackbutt (Eucalyptus pilularis) woodland 
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- open forest” within 400 metres and there is 20.9 hectares of vegetation 

within 1600 metres comprising a mixture of Eucalyptus forests.  

Tierney Drive, Currumbin 

This site was dominated by lawn with few low trees and tall trees. There was a 

low coverage of herbs and shrubs and a thin litter layer. The soil consisted of 

grey loam. This highly managed 15-year-old garden contained 82 mainly 

native plant species. This site has the most remnant vegetation within 1600 

metres comprising 312.8 hectares of mostly “Blackbutt (Eucalyptus pilularis) 

woodland - open forest” and a mixture of remnants within 100 metres.  

Topaz Court, Paradise Point 

This site was 20 years old at the time of assessment and contained 90 species 

of mostly native plants. There was minimal management of this ornamental 

style garden that was dominated by tall shrubs and recently planted trees. 

The soil was grey/brown sand and had a dense litter of pine bark and leaves. 

There is no remnant vegetation within 400 metres of this site. The garden is in 

the vicinity of the Coombabah Reserve site and there is 86.5 hectares of 

remnant vegetation within 1600 metres comprising mainly “Coastal heath” 

and “Pink bloodwood (Corymbia intermedia)” communities.  

Woomera Crescent, Southport 

This 25-year-old garden was dominated by lawn with some tall palms and 

was located immediately adjacent to a large bushland reserve. There was a 

low plant diversity of 40 mainly non-native species. There was frequent 

management of the garden with a very sandy loam covered by a thin layer 

of leaf litter. This site has 1 hectare of remnant vegetation within 100 metres. 

This is dominated by “Blackbutt (Eucalyptus pilularis) woodland - open forest”. 

Within 1600 metres there is 169.7 hectares of remnant vegetation comprised 

mainly of a mixture of Eucalyptus and Melaleuca forests. 
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Godlonton Reserve 

This small suburban woodland reserve site contains vegetation classified as 

‘of concern’. This remnant is managed by the Gold Coast City Council Parks 

and Gardens but has no specific planning protection. The major vegetation 

community is “Blackbutt (Eucalyptus pilularis) woodland/open forest”. In the 

area of assessment there was a coastal heath (wallum) understorey. The 

plant cover was 5% tall trees, 50% low trees, 30% shrubs and 60% herbs. There 

were 19 plant species in the assessment area and no evidence of intentional 

management. There were open areas for walking tracks and some evidence 

of disturbance by dumping of rubbish. There was a dense litter layer of peat 

over sand. 

Coombabah Environmental Park  

This woodland reserve site is a significant remnant managed by the 

Queensland Parks and Wildlife Service and contains vegetation communities 

classified as ‘endangered’ and ‘of concern’. The major communities within 

the park are “Pink bloodwood (Corymbia intermedia) – Narrow leaved red 

gum (Eucalyptus seeana) and/or Scribbly gum (Eucalyptus racemosa) 

woodland/open forest complex”, “Coastal heath” and “Melaleuca 

ephemeral wetlands”. In the area of assessment the dominant vegetation 

was low native trees and coastal heath. A total of 23 plant species were 

observed in this section of the park and there was no evidence of intentional 

management. The dense litter layer consisted of fallen leaves twigs and peat 

in some areas over grey sand. The plant cover consisted of 50% trees, 10% 

shrubs and 40% Herbs. There were open cleared areas for fire trails and 

walking tracks. 

Burleigh National Park 

This major rainforest remnant is managed by the Queensland Parks and 

Wildlife Service and contains communities classified as ‘of concern’. The 

major vegetation community is “Littoral rainforest”. There were 25 plant 
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species observed in the assessment area with dominant vegetation of 

canopy trees. The tall tree layer covered 60% of the area with 40% low trees, 

70% shrubs and 2% herbs. The soil was a fine, dark brown clay loam covered 

by a dense litter layer of fallen leaves and twigs. There were cleared areas for 

walking tracks and management of vegetation was confined to these. 

Site characteristics are summarized in Table 1.1. 
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Alison           18 palms exotic 95 65 20 20 25 0 dense clay loam frequent
Ashmore            75 rainforest exotic >300 40 30 50 15 5 dense grey loam moderate
Bamboo            17 ornamental exotic 150 50 20 20 20 10 dense dark grey loam moderate
Belah 17 ornamental          native 78 40 25 20 10 5 dense sandy loam high 
Binalong  1 7 ornamental mixed 95 65 35 30 20 0 medium sandy loam high 
Binalong  2 6 woodland native 47 0 10 10 20 60 dense sandy loam minimal 
Cassowary           2 lawn exotic 63 85 15 10 0 0 medium sandy loam frequent
Central 8 ornamental           mixed 100 70 25 10 5 0 medium clay loam minimal
Clam          30 palms exotic 60 50 40 40 30 0 medium sand minimal
Collins            20 lawn exotic 61 90 5 3 5 0 thin sandy loam high
Crenshaw            9 ornamental exotic 35 50 35 10 5 0 dense sandy loam high
Crescent            10 ornamental exotic 137 20 10 30 25 5 medium grey sand moderate
Egerton 1             120 woodland mixed 100 25 75 50 40 10 dense clay loam minimal
Egerton 2             120 rainforest mixed 70 30 60 50 50 5 dense grey loam minimal
Egerton 3             120 woodland mixed 103 30 0 50 15 60 medium grey sand frequent
Golden 20 ornamental           mixed 104 30 40 25 25 5 dense clay/clay loam moderate
Greaves            5 ornamental exotic 87 75 25 15 0 0 thin clay loam high 
Harran           12 rainforest exotic 93 1 30 50 80 20 dense sandy loam moderate
Imperial            7 rainforest exotic 67 0 25 15 40 80 dense sandy loam minimal
Mallawa            5 woodland native 60 0 65 50 70 0 dense grey sand minimal
Marbella            6 ornamental native 102 70 2 10 15 0 medium sandy alluvium frequent
Marine           30 ornamental exotic 70 50 30 10 50 5 dense sand minimal
Mona Vale            10 ornamental exotic 55 60 20 20 0 0 thin brown sand high
Salvia 6 ornamental           exotic 96 60 10 20 20 0 medium grey sand high
Seventh            17 woodland native 47 5 25 40 95 5 dense grey sand frequent
Sonia 30 ornamental           exotic 74 75 15 20 0 5 dense white sand minimal
Tierney 15 lawn  native 82 80 5 5 15 10 thin grey loam high 
Topaz             20 ornamental native 90 5 15 70 10 0 dense grey/brown sand minimal
Woomera           25 palms exotic 40 90 3 3 3 0 thin very sandy loam frequent
Godlonton R           >200 woodland native na 0 60 30 50 5 dense sand nil 
Coombabah EP >200 woodland           native na 0 40 10 40 10 dense grey sand nil
Burleigh NP >200 rainforest native na 0 2 70 40 60 dense dark brown clay loam nil 
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1.5.2 Remnant Vegetation within Proximity of Study Sites 

The majority of vegetation remnants within proximity of the study sites are 

Eucalyptus forests. The most dominant of these is “Blackbutt woodland - open 

forest” (Eucalyptus pilularis +/- Angophora spp.), which is found on sub-

coastal hills and lower slopes. 

“Coastal heath” (Banksia aemula / Baeckea linearis / Epacridaceae with 

Eucalyptus robusta / E. racemosa / Corymbia intermedia emergents), “Urban 

woodland” (mixed native species and garden plants) and “Blue gum/Grey 

Ironbark and/or Pink bloodwood woodland - open forest” (Eucalyptus 

tereticornis / E. siderophloia +/- other Eucalyptus spp.) communities are also 

well represented in remnants near to the sites. A large proportion of the 

native vegetation within a 1600 metre radius of sites is “White 

mahogany/Grey gum/Queensland white stringybark/Broad-leaved white 

mahogany woodland - open forest complex” (Eucalyptus acmenoides 

and/or E. tindaliae and/or E. propinqua +/- E. umbra). Study site locations 

and the distribution of remnant vegetation across the study region are given 

in Figure 1.1. 

The vegetation types included in this assessment were obtained from a 

geographic information system (GIS) database (Maher et al 1998). Only those 

remnant vegetation which could be expected to contribute to the ant and 

moth diversity at sites were included. Other native community types such as 

‘Seagrasses’, ‘Rock faces’, and ‘Marine rocky intertidal’ areas which would 

not be valuable for ant diversity were not included in the vegetation at 

distance class variables. The nearby native vegetation variables were taken 

as the sum of appropriate vegetation types within each distance class 

(measured from the center of the property under study). The amount of 

vegetation within these three distances classes for each study site is given in 

Table 1.2. Detailed data is contained in Appendix A.  
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Table 1.2: Remnant Native Vegetation within Proximity of Study Sites  
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Alison 0.17 4.01 55.55 
Ashmore 1.91 6.82 43.40 
Bamboo 0.27 2.13 94.48 
Belah 0.00 3.49 84.30 
Binalong 1 0.56 6.47 88.70 
Binalong 2 0.44 2.78 87.58 
Cassowary 0.00 0.00 22.84 
Central 0.01 9.69 159.50 
Clam 0.00 3.09 47.11 
Collins 0.00 0.43 75.01 
Crenshaw 0.00 1.82 161.83 
Crescent 0.04 14.32 109.28 
Egerton 1 0.83 4.98 30.27 
Egerton 2 0.72 5.19 30.33 
Egerton 3 1.26 4.62 29.32 
Golden 0.42 4.07 63.23 
Greaves 0.00 4.05 147.23 
Harran 0.39 1.78 112.30 
Imperial 0.29 4.08 52.99 
Mallawa 0.00 0.00 125.10 
Marbella 0.00 3.87 32.58 
Marine 0.00 0.11 16.97 
Mona Vale 0.00 0.40 26.57 
Salvia 0.00 11.27 101.55 
Seventh 0.00 0.00 20.81 
Sonia 0.00 0.86 20.88 
Tierney 0.20 6.14 312.81 
Topaz 0.00 0.00 86.50 
Woomera 1.01 14.81 169.69 
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Figure 1.1: Study Site Locations and Remnant Vegetation within the Gold Coast. 
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1.6 Aims and Objectives 

This study examined the ant diversity of suburban sites by examining 

residential suburbs of various ages and stages of growth after initial land 

development to assess: 

 The abundance, species diversity and functional groups of ants within 
suburban sites; 

 The effects of site attributes on ant assemblages; 

 The effects of nearby native vegetation remnants on ant assemblages.  
 

1.6.1 Purpose 

Studies of the utilization of urban habitats by insects will contribute to the 

knowledge of the way in which urban ecosystems function and may assist in 

environmental planning to minimize adverse impacts caused by future 

urbanization (Schowalter 1995, Hancock et al 1996, Azarbayjani et al 1999). 

Several studies have examined the presence of vertebrate species in 

suburban sites, however relatively few have attempted to quantify diversity of 

invertebrates in these environments (Owen 1991, Platt 1994) or to evaluate 

the characteristics of suburban sites that contribute to the increase in 

invertebrate diversity (Majer and Brown 1986). This study will focus on the 

abundance, diversity and community composition of the ant fauna of 

suburban sites. The features of sites and their surrounding environments will be 

examined to identify those that are important in the enhancement of ant 

diversity. 

1.7 Thesis Organization 

This thesis has been arranged in the following way. The classification of 

gardens based on site characteristics is described in Chapter 2. The analysis 

of sites based on ant species assemblages is presented in Chapter 3. Analysis 

of the influence of the introduced ant Pheidole megacephala on suburban 

ant fauna is contained in Chapter 4. Chapter 5 contains an overall discussion 

of the study findings and a conclusion. 
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2 Site Classifications 

2.1 Introduction 

The structural complexity and diversity of vegetation is likely to influence the 

distribution of ant assemblages and ant community composition within urban 

sites. Habitat structure has been shown to influence abundance and diversity 

of insects in general and similar patterns may be expected for ants (Andersen 

1993, Judd and Mason 1995, Majer and Brown 1986, Pearsall and Walde 1995, 

Rushton et al 1990). Habitat features such as vegetation and litter layers 

directly influence the diversity of insect species and may determine the 

establishment of specialized species (Bolger et al 2000, Majer and Brown 

1986, McIntyre et al 2001). In addition, insect recolonization of disturbed areas 

is accelerated at sites in close proximity to native vegetation (Andersen 1993, 

Blair and Launer 1997, Eversham et al 1996). 

The aim of this chapter is to classify the study sites based on a number of 

physical characteristics. The statistical classification of the gardens was seen 

as important in allowing the ant assemblages of like gardens to be 

compared. Classification techniques were therefore used in order to identify 

the common characteristics of study sites that support a diversity of ant 

species and provide habitat for species that exist in nearby native 

vegetation. The following habitat features were used in classification of sites: 

 Lawn cover; 

 Herb cover; 

 Shrub cover; 

 Low tree cover; 

 Tall tree cover; 

 Litter density;  

 Management intensity; and 

 Amount of native vegetation within 100, 400 and 1600 metres of sites. 

 



Chapter Two: Site Classifications  35 

2.2 Methods 

2.2.1 Background 

Two methods were used to categorize study sites. Sites were first categorized 

based on descriptive characteristics of site habitat structure and diversity. This 

a priori classification was subjective and required impartial verification by 

statistical analysis. Sites were then classified using Cluster Analysis and 

Principal Components Analysis to group sites based on their similarity using a 

number of vegetation characteristics. 

2.2.2 A Priori Site Classification 

Each of the study sites was assessed and described in terms of habitat 

structure and diversity. Plant cover and structure was assessed subjectively in 

each garden.  Percentage cover was estimated for lawn, shrubs and trees 

using evenly spaced percentage categories.  The ground litter layer was 

considered and characterized as dense, interspersed, thin and sparse 

coverage or absent.   

Gardens were also characterized according to the number of plant species 

observed in each garden this was recorded as a value of plant species 

richness. The dominant vegetation and soil types were assessed visually. The 

observed level of garden management was ranked on a scale ranging from 

highly managed/disturbed to minimal management. The amount of native 

vegetation within 3 distances (100m, 400m and 1600m) of the site was 

assessed by a geographic information system (GIS) using data from the Gold 

Coast Nature Conservation mapping database (Maher et al 1998). 

All sites were initially classified according to the style of planting and the 

structural vegetation layers. Gardens that contained mostly herbs or shrubs 

with a moderate to frequent level of management were classified as 

ornamental style gardens. Those sites dominated by lawn with few trees and 

shrubs were given a lawn classification. Several sites were dominated by trees 

with a tall shrub understorey, some of these contained remnant native trees. 
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These sites were classified as woodland style gardens. Gardens that were 

planted with rainforest species and created a closed canopy in part of the 

garden were classified as rainforest style. Some gardens were dominated by 

non-native palm species and were classified as palm style gardens. 

2.2.3 Site Classification: Multivariate Analysis 

Impartial statistical analysis was applied to the site characteristics data in 

order to complement the above a priori classification and to verify the 

assignment of sites to particular groups. 

Similarities between sites were explored using the flexible-UPGMA cluster 

analysis within the PC-ORD software package [McCune and Mefford 1995]. 

Euclidean distance was used as the measure of similarity between sites. 

Cluster analysis was run in automatic mode. 

Principal Components Analysis (PCA) was conducted to further explore the 

variance between sites and to identify the variables that had most influence 

on the separation of sites. PC-ORD was used to conduct a PCA with cross-

products matrix containing correlation coefficients between column 

variables. This technique examines the sites in multidimensional space to 

identify the axes that contain the most variability. The eigenvalue for each 

axis gives the proportion of variance explained by that axis (ter Brack 1986). 

2.3 Results 

2.3.1 A Priori Classifications 

The planting style and plant structure of each study site suggested five main 

groups. These groups included rainforest, woodland, ornamental, lawn and 

palm style sites (Table 2.1). 
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Table 2.1: A Priori Site Classifications  

Rainforest  Woodland  Ornamental  Palm  Lawn  

Ashmore Binalong 2 Bamboo Alison Cassowary 
Egerton 2 Egerton 1 Belah Clam Collins 
Harran Egerton 3 Binalong 1 Woomera Tierney 
Imperial Mallawa Central   
Reserve 3 (Burleigh) Seventh Crenshaw   
 Reserve 1 (Godlonton) Crescent   
 Reserve 2 (Coombabah) Golden   
  Greaves   
  Marbella   
  Mona Vale   
  Salvia   
  Sonia   
  Topaz   

2.3.2 Cluster Analysis 

Cluster analysis suggested three groups of gardens from those sites sampled. 

These groups were clustered predominantly by the degree of canopy 

openness at each site (see Figure 2.1).  

Alison a                                                                   
Alison b                                                                
Central  
Marine    
Collins    
Marbella   
Mona Vale    
Sonia    
Ashmore a     
Ashmore b     
Clam                           
Golden                           
Bamboo                 
Belah 
Salvia   
Binalong 1a     
Binalong 1b     
Binalong 2     
Imperial    
Egerton 3    
Egerton 1    
Egerton 2    
Seventh    
Crescent    
Reserve 2    
Harran    
Mallawa    
Reserve 1    
Topaz    
Reserve 3    
Cassowary 
Greaves 
Woomera                                    
Crenshaw                             
Tierney                                      

Figure 2.1: Dendogram of Study Sites Characteristics. 
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The first group (Group A) contained garden sites that were mainly 

characterised by ornamental plantings dominated by lawn with low herbs 

and shrubs and few tall trees (Table 2.2). The majority of sites within Group A 

had an open canopy with more than 50% lawn area. The litter layer at these 

sites was generally medium to dense and management intensity varied. 

Table 2.2: Cluster Analysis Group A 

Site Class lawn herbs shrubs Low 
trees 

Tall 
trees 

Litter layer Management 
intensity 

Alison palms 65 20 20 25 0 dense frequent 
Ashmore rainforest  40 30 50 15 5 dense moderate 
Bamboo ornamental 50 20 20 20 10 dense moderate 
Belah ornamental 40 25 20 10 5 dense high 
Binalong  1 ornamental 65 35 30 20 0 medium high 
Central ornamental 70 25 10 5 0 medium minimal 
Clam palms 50 40 40 30 0 medium minimal 
Collins lawn 90 5 3 5 0 thin high 
Golden ornamental 30 40 25 25 5 dense moderate 
Marbella ornamental 70 2 10 15 0 medium frequent 
Marine ornamental 50 30 10 50 5 dense minimal 
Mona Vale ornamental 60 20 20 0 0 thin high 
Salvia ornamental 60 10 20 20 0 medium high 
Sonia ornamental 75 15 20 0 5 dense minimal 

 

The second group (Group B) predominantly contained gardens classified as 

rainforest or woodland style gardens (Table 2.3). This group also contained all 

reserve sites. The majority of sites within Group B had little or no lawn area 

and were dominated by low and tall tree layers. The litter layer at all garden 

sites in Group B was medium to dense and management intensity varied. 
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Table 2.3: Cluster Analysis Group B 

Site Class lawn herbs shrubs Low 
trees 

Tall 
trees 

Litter layer Management 
intensity 

Binalong  2 woodland 0 10 10 20 60 dense minimal 
Crescent ornamental 20 10 30 25 5 medium moderate 
Egerton 1 woodland 25 75 50 40 10 dense minimal 
Egerton 2 rainforest 30 60 50 50 5 dense minimal 
Egerton 3 woodland 30 0 50 15 60 medium frequent 
Harran rainforest 1 30 50 80 20 dense moderate 
Imperial rainforest 0 25 15 40 80 dense minimal 
Mallawa woodland 0 65 50 70 0 dense minimal 
Seventh woodland 5 25 40 95 5 dense frequent 
Topaz ornamental  5 15 70 10 0 dense minimal 
Reserve 1 Woodland 0 60 30 50 5 dense nil 
Reserve 2 Woodland 0 40 10 40 10 dense nil 
Reserve 3 rainforest 0 2 70 40 60 dense nil 

 

The third group (Group C) comprised garden sites that are dominated by lawn 

and which were initially classified as lawn or ornamental style gardens. These 

sites contained few trees or shrubs and the litter layer at these sites was 

generally thin. The management intensity applied to these sites was frequent to 

high (Table 2.4). 

Table 2.4: Cluster Analysis Group C 

Site Class lawn herbs shrubs Low 
trees 

Tall 
trees 

Litter layer Management 
intensity 

Cassowary lawn 85 15 10 0 0 medium frequent 
Crenshaw ornamental 50 35 10 5 0 dense high 
Greaves ornamental  75 25 15 0 0 thin high 
Tierney lawn  80 5 5 15 10 thin high 
Woomera palms 90 3 3 3 0 thin frequent 
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2.3.3 Site Variance using Principal Components Analysis 

When the garden data was subjected to PCA, approximately 80% of the 

variance was explained in the first four axes. Axis 1 explained the maximum 

variance between sites accounting for 37% of variance (see Table 2.5). The 

dominant factors explaining variance between sites appeared to be the 

amount of lawn and the cover of tall trees at the sites as well as the amount 

of native vegetation within 400m and 1600m of sites (see Table 2.6). 

Table 2.5: Variance Extracted - First 4 Axes 
Axis Eigenvalue    % of Variance   Cumulative % 

of Variance 
Broken-stick 
Eigenvalue 

1 3.356 37.284 37.284 2.829 
2 1.768 19.644 56.928 1.829 
3 1.241 13.788 70.716 1.329 
4 0.827 9.185 79.901 0.996 

 
Table 2.6: First 4 Eigenvectors 

Eigenvector  
Variable 1 2 3 4 
Litter - 0.4270 - 0.1646 - 0.0326 0.1037 
Lawn 0.4962 - 0.0489 0.0796 0.2596 
Herbs - 0.2830 - 0.3044 0.5402 0.1240 
Shrubs - 0.3824 - 0.0757 - 0.0073 0.0775 
Low trees - 0.4035 - 0.1729 0.1511 - 0.3857 
Tall trees - 0.2303 0.2890 - 0.6234 - 0.3108 
Vegetation within 100m - 0.2939 0.5237 0.1422 - 0.3317 
Vegetation within 400m - 0.0956 0.6393 0.2694 0.1868 
Vegetation within 1600m 0.1841 0.2752 0.4432 - 0.7145 

Ordination places similar sites closest together in ordination space whereas 

dissimilar sites are located furthest apart. As shown in the ordination diagram 

(Figure 2.2), garden sites were separated along Axis 1 by degree of 

openness. Sites at the right of the ordination were dominated by lawn with 

few shrubs or trees. The sites at the left of the ordination were dominated by 

trees with little or no lawn area. Sites along Axis 2 appeared to vary 

according to the amount of nearby native vegetation. Those sites in the top 

sector of the ordination diagram (Figure 2.2) had large amounts of native 

vegetation within 400m and 1600m. Those at the bottom of the ordination 

diagram had little nearby vegetation. 
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Figure 2.2: PCA Ordination of Sites - Axes 1 and 2 

 

When sites are positioned along Axes 1 and 3 (Figure 2.3) there appears to be 

a pattern according to the amount of herb and tree cover between sites, 

particularly in relation to their distribution along Axis 3. Sites at the top of the 

ordination diagram had a high proportion of herbs within the ground layer. 

Whereas those sites positioned at the bottom were dominated by tall trees. 
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Figure 2.3: PCA Ordination of Sites – Axes 1 and 3 

 

2.4 Discussion 

Vegetation structure at sites affects ground level temperatures, which 

controls activity and distribution of ant species (Andersen 1995, Holldobler 

and Wilson 1990). Ant species abundance is generally low at recently 

disturbed sites where tree cover is low (Andersen 1997b), while ants in the 

functional group Dominant Dolichoderinae are dominant in disturbed 

habitats with open canopies (Andersen 1990, King et al 1998).  

As tree canopy and litter covers develop, Dominant Dolichoderinae are 

replaced by Opportunists and Generalized Myrmicinae (Andersen 1993). The 

cover of vegetation, which determines the availability of sheltered microsites, 

is therefore likely to influence the abundance and diversity of ants and the 

proportions of ant functional groups in suburban environments.  
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Additionally, the amount of natural vegetation within near proximity of 

suburban sites is known to affect the colonization of ant species. Species 

richness of ground-foraging ants in agricultural environments is found to 

decrease with distance from natural areas (Roth et al 1994). It is therefore 

likely that distance to natural vegetation will influence ant assemblages in 

suburban garden environments 

The a priori classification method grouped sites into five categories according 

to the vegetation structure and the style of garden. The amount of nearby 

vegetation was not considered in this method. The grouping of similar 

gardens by this method was subjective and based on field observations.  

Typically, rainforest and woodland-style gardens were structurally diverse 

including medium sized to tall trees and were generally subjected to low to 

moderate levels of management. Rainforest-style gardens in this study were 

often composed of mainly exotic plant species while woodland-style gardens 

were mainly planted with native species. Ornamental, palm and lawn 

gardens tended to be open style gardens planted with non-native or mixed 

species and the majority were subject to moderate to high management 

intensity.  

The major factor for grouping sites in this a priori classification was the degree 

of openness or canopy cover; other secondary factors such as the structural 

diversity, management intensity and planting regime were also considered 

when further dividing groups particularly into ornamental, lawn and palm 

style gardens. 

Multivariate analysis was also performed on the site characteristics data in 

order to cluster sites into related groups and to elucidate the most important 

factors explaining variance between these sites. The maximum variance 

between sites in both the Cluster Analysis and PCA appear to be related to 

the degree of openness determined by the canopy cover and the amount 

of open lawn at sites. The distance to nearby remnant vegetation also 

explained a significant amount of variance between the sites.  
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The a priori classification appears to be generally in accordance with the 

statistically derived site groupings (see Table 2.7). Gardens in Cluster Analysis 

Group A tended to be those initially classified as ornamental, lawn or palm 

style gardens, as were those in Cluster Group C. All gardens initially classified 

as rainforest (except for the Ashmore Rd site) or woodland style sites, as well 

as the three reserve sites, were grouped into Cluster Group B.  

Table 2.7: Site Classification Groups 

Site A priori Classification Statistical Classification 

Alison  Palms Cluster Group A 
Ashmore  Rainforest Cluster Group A 
Bamboo Ornamental Cluster Group A 
Belah Ornamental Cluster Group A 
Binalong 1 Ornamental Cluster Group A 
Central Ornamental Cluster Group A 
Clam Palms Cluster Group A 
Collins Lawn Cluster Group A 
Golden Ornamental Cluster Group A 
Marbella Ornamental Cluster Group A 
Marine Ornamental Cluster Group A 
Mona Vale Ornamental Cluster Group A 
Salvia Ornamental Cluster Group A 
Sonia Ornamental Cluster Group A 
Binalong 2 Woodland Cluster Group B 
Crescent Ornamental Cluster Group B 
Egerton 1 Woodland Cluster Group B 
Egerton 2 Rainforest Cluster Group B 
Egerton 3 Woodland Cluster Group B 
Harran Rainforest Cluster Group B 
Imperial Rainforest Cluster Group B 
Mallawa Woodland Cluster Group B 
Seventh Woodland Cluster Group B 
Topaz Ornamental Cluster Group B 
Reserve 1 Woodland Cluster Group B 
Reserve 2 Woodland Cluster Group B 
Reserve 3 Rainforest Cluster Group B 
Cassowary Lawn Cluster Group C 
Crenshaw Ornamental Cluster Group C 
Greaves Ornamental Cluster Group C 
Tierney Lawn Cluster Group C 
Woomera Palms Cluster Group C 
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This grouping suggests that the degree of openness was also a major factor in 

the statistical classification of sites. However, the secondary factors differed 

between a priori and statistical classification methods. Multivariate analysis 

appeared to group lawn, palm and ornamental gardens together with those 

in Cluster Group C tending to have fewer tall trees and a larger percentage 

of lawn area than those in Group A. The separation of sites in the PCA 

ordination appeared to be based on canopy and lawn cover as well as the 

amount of nearby native vegetation. 

The style of planting, whether rainforest, ornamental or palm style, appeared 

not to be a significant factor in the separation of sites. In the Cluster Analysis, 

the garden at Ashmore Rd was grouped with more open sites. While a large 

proportion of this garden was planted in a rainforest style, there was also a 

large area of lawn. 

Rainforest and woodland style sites, or those included in Cluster Analysis 

Group B, may contain several components of natural habitats in relation to 

vegetation structural diversity and provision of microhabitats. These site 

variables may be important in determining ant diversity and community 

structure at sites. Vegetation structural diversity and in particular the 

openness of sites is thought to affect insect abundance and diversity. The 

proximity to remnant native vegetation is believed to influence colonization 

of sites by insect species.  

These relationships within suburban environments will be further explored in 

the following chapters. Both classification methods will be compared with the 

grouping of sites based on similarity in ant assemblages. The significance of 

site characteristics will be assessed for the affect on ant abundance diversity 

and community composition. 
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3 Ant Assemblages at Study Sites 

3.1 Introduction 

Ants are responsive to environmental change and have been shown to be a 

reliable indicator of the general environment in which they occur (Andersen 

et al 1998). Reductions in ant diversity and changes in community 

composition have been detected in response to environmental stress and 

disturbance in Australian environments (Andersen 1990, 1993, 1997a, 1998, 

Andrew et al 2000, Burbidge et al 1992, King et al 1998, Majer 1983, York 

2000). Colonisation by ants following site rehabilitation indicates a succession 

of ant functional groups. Changes in ant communities are associated with 

changes in plant cover and structural diversity as rehabilitation proceeds 

(Andersen 1993). 

Ants are directly influenced by habitat features and form close associations 

with other habitat components such as soils, plants and animals. Habitats with 

similar features can be expected to support similar species assemblages. Sites 

within this study were therefore classified according to the ant assemblages 

and ant community composition. Site classifications according to habitat 

features were compared to classification of sites by ant assemblages to 

assess the response of ant communities to various urban habitats. 

This chapter will explore the differences in ant assemblages between the 

major garden types using the two site classifications outlined in Chapter 2. 

The habitat features of sites within these groups will be explored for their 

influence on the abundance and diversity of ants and on functional group 

composition. 
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3.2 Methods 

The sampling regime incorporated 29 suburban gardens and 3 reserves (see 

Chapter 1 for site descriptions and Chapter 2 for site classification). A survey 

of ground-dwelling ants was undertaken over three summers between 1997 

and 1999. Site assessments were conducted to examine planting and 

management regimes as well as proximity to natural vegetation remnants. 

These assessments were conducted by field visits and by analysis of the Gold 

Coast City Nature Conservation Strategy (Maher et al 1998) database. 

3.2.1 Insect Collection  

Sampling was conducted during the summer months between January and 

March, as insect activity is highest during this time. Pitfall trapping was used 

for collection of ground-dwelling ants at all garden and reserve sites. This 

technique is one of the preferred methods of assessing population and 

community parameters (Abensperg-Traun and Steven 1995, Andersen et al 

1998, Lovei and Sunderland 1996). As a passive method of sampling it 

eliminates the bias of active collection by individuals who will differ in their 

abilities to collect specimens (Marshall et al 1994).  

Pitfall trapping is a frequently used method in studies of distribution and 

abundance of ground-dwelling insects (Andersen 1991, 1993 and 1998, de 

Vries et al 1996, Lovei and Sunderland 1996, Majer 1983, Niemala and Spence 

1994, Pearsall and Walde 1995, Rushton et al 1990, Yeatman and Greenslade 

1980). It is recommended that four to ten traps per site be used (Marshall et al 

1994). In this study, six pitfall traps were installed in each garden and reserve 

site for collection of ants. Pitfall traps were set at least two metres apart in 

various positions within each site to ensure that a range of microhabitats 

were sampled. 

Each pitfall trap consisted of a 250ml polycarbonate sampling container with 

a 65mm opening diameter. It has been shown that pitfall traps of 42mm 

opening diameter and larger were of greater efficiency in trapping a 

representative sample of ant fauna than those with opening diameter less 
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than 18mm (Abensperg-Traun and Steven 1995). Pitfall traps were sunk into 

the ground so that the container opening was level with the ground surface. 

In order to preserve trapped insects, 50 ml of 20 % ethylene glycol was added 

to each container.  

To prevent disturbance of the trap by domestic pets and prevent inadvertent 

trapping of amphibians and small mammals, a wire mesh covering was 

placed over each polycarbonate container and secured into the ground 

with galvanised wire “pins”. A plastic raincover was constructed with a white 

plastic 18 cm plate. The raincover was secured into the ground by 15cm wire 

supports and positioned about 5 cm above the polycarbonate container 

(Figure 3.1). 

 

Figure 3.1: Pitfall Trap Design 

Pitfall traps were collected at fortnightly intervals for ten weeks between 

January and March. This process yielded 30 pitfall trap samples (60 trap 

weeks) from each study site. The polycarbonate containers with trapped 

insects were removed at the time of collection and replaced with new 
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containers with fresh ethylene glycol preservative. All pitfall traps at all sites 

were removed and new traps set on the same day each fortnight. The 

schedule for pitfall-trapping conducted from 1997 to 1999 is given in Table 

3.1. The schedule of individual site sampling is given in Table 3.2. 

Table 3.1: Pitfall Trapping Schedule 

Sample 1997 1998 1999 

Sampling Period 1 13 Jan  - 27 Jan  19 Jan  - 2 Feb  11 Jan – 25 Jan  

Sampling Period 2 27 Jan  - 10 Feb  2 Feb  - 16 Feb  25 Jan  - 8 Feb  

Sampling Period 3 10 Feb  - 24 Feb  16 Feb  - 2 Mar  8 Feb  - 22 Feb  

Sampling Period 4 24 Feb  - 10 Mar  2 Mar  - 16 Mar  22 Feb  - 8 Mar  

Sampling Period 5 10 Mar  - 24 Mar  16 Mar  - 30 Mar  8 Mar  - 22 Mar  

 

Table 3.2: Site Sampling Schedule 
 

Site Name Year Sampled 
 1997 1998 1999 

Alison Road     
Ashmore Road    
Bamboo Avenue    
Binalong Drive Site 1    
Cassowary Drive    
Central Street    
Clam Street    
Egerton Street Site 1    
Egerton Street Site 2    
Egerton Street Site 3    
Greaves Court    
Mallawa Drive     
Marbella Drive    
Marine Parade    
Seventh Avenue    
Sonia Street    
Tierney Drive    
Godlonton Reserve    
Belah Street    
Binalong Drive Site 2    
Collins Crescent    
Crenshaw Court    
Crescent Avenue    
Golden Crescent    
Harran Street    
Imperial Parade    
Mona Vale Court    
Salvia Street    
Topaz Court    
Woomera Crescent    
Coombabah Reserve    
Burleigh National Park    
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Upon return to the laboratory, the contents of each pitfall container were 

sieved through a nylon kitchen sieve to remove ethylene glycol. Any leaves 

or detritus were removed and discarded at this stage. All captured insects 

were then returned to the containers and 70% ethanol added to preserve 

insects until they were sorted and identified. 

3.2.2 Insect Sorting and Identification  

At the time of sorting, all ant species were separated from other insects 

captured in the pitfall traps. Ants were separated from other insects by 

identification of several distinctive traits. A small single or double segment 

located between the mesosoma and gaster, the petiole, is found only in ants 

and a few groups of wasps. A gland located at the side of the propodeum 

above the hind leg, the metapleural gland, is found only in ants although not 

all ants have this gland (Shattuck 1999). 

Identification of invertebrates to species level requires the skills of expert 

taxonomists. Techniques have been developed to minimise the expertise 

required in invertebrate surveys (Cranston and Hillman 1992, Beattie and 

Oliver 1993, Oliver and Beattie 1996a and 1996b, Pik et al 1999). Beattie and 

Oliver (1993 and 1994) propose use of ‘taxonomic minimalism’ in place of 

formal identifications in order to simplify species inventories. Easily 

recognisable morphological characteristics are used when assigning insects 

to morphospecies so that non-specialists require minimal training.  

Estimates of species richness of invertebrate samples by both non-specialist 

technicians and specialist taxonomists have been evaluated to assess 

reliability of the use of taxonomic minimalism. Specialists were asked to sort to 

species, while technicians were required to separate specimens into 

morphospecies using recognisable taxonomic units (RTUs). Results indicated 

that RTU estimates were sufficiently close to formal taxonomic estimates 

(Oliver and Beattie 1993). 
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This technique has been shown to be reliable in evaluations of data from 

undisturbed (Oliver and Beattie 1996a) and highly modified sites (Pik et al 

1999). The technique has applications in environmental monitoring and 

impact studies in which the precise classification of species may not be 

necessary and where the emphasis is instead on replication of large samples.  

Ant species from all 30 pitfall traps at each site within this study were sorted to 

morphospecies. In addition, a reference collection of representative ant 

morphospecies was compiled and specimens were added to the collection 

as new morphospecies were encountered. Each specimen was given a 

code based on collection method (pitfall trap), collection site and date of 

collection. 

Representative specimens were kept in 75mm x 15mm soda glass tubes with 

plastic press-top lids containing 70% ethanol. At least ten specimens of each 

morphospecies were kept in the reference collection, if available, and other 

specimens were discarded. A record was kept of the number of ants in each 

morphospecies and the number of morphospecies collected at each site 

during each two-week sampling period. The reference collection was kept in 

a dark cupboard until identification could be carried out. All other trapped 

insect species were retained in the polycarbonate sampling container in 

case required for future reference or identification. 

All ants in this study were identified with the aid of a dissecting microscope 

and the use of dichotomous keys and diagrams in the latest taxonomic text 

for ants in Australia, “Australian Ants: Their biology and identification” 

(Shattuck 1999), from which the following discussion is drawn. 

The head carries three taxonomically important structures. The antennae, 

attached to the head by the scape followed by a length of shorter segments 

(the funiculus), have several important features including the number of 

segments and the length of the scape. Two pairs of palps, an outer pair 

(maxillary palps) and an inner pair (labial palps), are found on the 

mouthparts on the underside of the head. The number of segments in each 
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pair is important taxonomically. The lower section of the head just above the 

mandibles is the clypeus. The shape of this plate and the development of 

ridges are important taxonomic features. 

The middle section of the ant behind the head, the mesosoma, carries the 

legs and many important structures for identification. The complexity of the 

plates, (the pronotum, mesonotum and propodeum) and sutures of this 

section separates ant species. The position of the propodeal spiracle and the 

presence or absence of a metapleural gland are also important features in 

this section. The junction between the mesosoma and the last segment of the 

ant is the petiole, which may be followed by a postpetiole. The shape and 

size of this section is distinctive in all groups. The gaster is the last section of the 

ant’s body. Again the size and shape are important features and in some 

groups a sting is present at the tip. In ants where the sting is absent, the tip of 

the gaster may have a glandular opening, the shape of which varies (see 

Figure 3.2). 

 

Figure 3.2: Taxonomy Used in Identification of Ants to Genus Level (Myrmecia sp. 
pictured) 
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3.2.3 Morphological Groupings 

Ant morphospecies were then grouped into functional groups following 

Andersen’s proposed classification system (1990). This classification system 

groups ant genera based on a range of morphological characteristics and 

behavioural attributes (see Table 3.3). The relative abundances of functional 

groups and the relationships between these groups indicate the response of 

ant communities to disturbance (Andersen 1990). 

Table 3.3: Morphological Groupings of the Ant Fauna at Suburban Sites. 
Functional group Taxa 

1. Dominant Dolichoderinae Iridomyrmex sp.1 
  

2. Generalised Myrmicinae Pheidole sp.1-4 
 Crematogaster 1 
  

3. Opportunists Tetramorium sp.1-6 
 Cardiocondyla sp.1 
Aphaenogaster sp.1-2 

 Rhytidoponera sp.1-2 
 Paratrechina sp.1-2 
 Technomyrmex sp.1 
  

4. Subordinate Camponotini Camponotus sp.1-7 
 Polyrhachis sp.1-7 
  

5. Climate Specialists Mayriella sp.1 
 Podomyrma sp.1 
 Meranoplus sp.1 
 Prolasius sp.1 
 Stigmacros sp.1 
 Notoncus sp.1-2 
 Dolichoderus sp.1 
  

6. Specialist Predators Anochetus sp.1-2 
 Cerapachys sp.1 
 Colobostruma sp.1 
 Epopostruma sp.1-2 
 Leptogenys sp.1 
 Myrmecia sp.1 
  

7. Cryptic species Hypoponera sp.1-3 
 Strumigenys sp.1 
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3.2.4 Statistical Techniques 

Data collected from pitfall trap samples at each suburban site over three 

summers from 1997 to 1999 were used in the analysis of ant abundance and 

diversity at sites and analyses of ant community structure. A total of 32 

suburban sites (29 gardens and 3 reserves) were surveyed during the three 

summers. Three of the garden sites were surveyed over two summers giving a 

total of 35 cases. 

The total counts of each species of ants in all 6 pitfall traps at a site were 

pooled, giving a single value of ant abundance partitioned by species for 

each site. Ant species richness is given as the total number of species 

occurring in all traps at each site. Diversity was calculated from abundance 

values using two indices, Simpson’s diversity and Shannon-Weaver diversity.  

3.2.4.1 Estimates of Diversity 

Various estimates of diversity were used in the analysis of data collected in 

this study. The total count of all individuals for each species collected at a site 

was used as a measure of abundance. Species richness was used as a basic 

measure of diversity. Simpson’s and Shannon-Weaver indices of diversity were 

calculated to account for varying species abundances. In all equations, S is 

denoted to be number of species, N is the number of specimens in the 

collection and ni is the number of specimens in the ith species. 

Species Richness 

The number of species represented in a sample, or species richness, is the 

simplest and most widely understood expression of diversity (Gaston 1996). 

Although this is the most widely adopted diversity index, species richness 

increases non-linearly with sampling extent and duration (Magurran 1988, 

Gaston 1996) and it does not give consideration to varying abundances of 

species (Magurran 1988). In any community a few species will be abundant, 

while most will be represented by only a few individuals (Magurran 1988). In 

order to incorporate more information about relative abundances of species, 

a range of more sophisticated diversity indices were employed. 
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Simpson’s Diversity Index 

This widely used index of diversity calculates the probability that two 

individuals drawn from a population will be from different species 

(Southwood 1978, Magurran 1988). If the probability of two individuals being 

from different species is high then diversity of the sample is high (Ludwig and 

Reynolds 1988). Simpson’s index varies from 0 to 1 with values close to one 

representing the highest diversity. For a sample drawn from a population, 

Simpson’s diversity is calculated using the following formula: 

( )
( )∑

= −
−

−=
s

i

ii

NN
nn

1

'

1
11λ  

This index of diversity is weighted towards the abundances of dominant 

species and is quite insensitive to the presence of rare species (Southwood 

1978, Magurran 1988).  

Shannon-Weaver Diversity Index 

This index is also widely used and allows the use of powerful parametric 

statistics to compare sets of samples (Magurran 1988). The Shannon-Weaver 

index is calculated as follows: 
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This index takes evenness and species richness into account and is influenced 

by the underlying species abundances (Southwood 1978, Magurran 1988). 

Values of this index usually lie between 1.5 and 3.5 with higher values 

indicating higher diversity (Magurran 1988).  

3.2.5 Data Modifications 

3.2.5.1 Estimate of Reserve Age 

The three reserve sites were chosen to represent pre-clearing vegetation in 

coastal areas. An age was assigned to these reserves based on 

clearance/disturbance regimes since European settlement. Garden sites 

were aged from the time since initial clearing for urban development. The 
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reserve sites were therefore assigned an age of 200 years during which no 

known clearance had occurred. It could be expected that if disturbance 

due to natural events had occurred at these sites, the vegetation could have 

recovered to its present state within 200 years. There is no knowledge of any 

clearance of these sites within the last 200 years. 

3.2.6 Statistical Analyses 

Differences in mean ant richness and abundance between the site classes 

were compared with one-way Analysis of Variance (ANOVA) within the 

JMPIN statistical package (Sall and Lehman 1996). Where possible data was 

normalized using a square root transformation prior to conducting the one-

way ANOVA. Where the data could not be normalized for ANOVA, the 

equivalent non-parametric Kruskal-Wallis technique was used within the 

JMPIN statistical package. 

Similarities in assemblage composition between sites were explored using 

multivariate statistical techniques. Sites were clustered using flexible-UPGMA 

cluster analysis within the PC-ORD software package (McCune and Mefford 

1995). Euclidean distance was used as the measure of similarity between 

sites. Cluster analysis was run in automatic mode. Sites with similar 

assemblage composition occur closer together within the cluster 

dendogram. 

Assemblage composition between sites was further explored using non-

metric multidimensional scaling (NMS). Ordination reveals patterns of similarity 

among sites using assemblage composition; sites are represented in multi-

dimensional space according to the extent of similarity (Gauch 1989, Palmer 

1993). The pattern created by reducing the number of dimensions (into a 

meaningful and easily interpretable number i.e. 3 dimensions or 2 dimensions) 

carries a degree of stress in the ordination. This stress level should ideally be 

below 0.15. Sites that are similar in species composition are located close to 

one another in the ordination space while dissimilar sites are plotted further 

apart (Kruskal and Wish 1978, Legendre and Legendre 1998). NMS ordinations 

 



Chapter 3: Ant Assemblages  58 

were computed within the PC-ORD software package (McCune and 

Mefford 1995). 

To explore relationships between assemblage composition and physical 

attributes of the sites, Canonical Correspondence Analysis (CCA) was used. 

CCA allows an ordination of ant community composition at sites in relation to 

measured site variables (Digby and Kempton 1987, Legendre and Legendre 

1998). Two corresponding matrices of species at sites and habitat variables at 

sites are used in this analysis. The importance of habitat variables is assessed 

by multiple regression with species gradients. Explanatory habitat variables 

were assessed against ant community composition data using The CCA 

ordination technique within the PC-ORD software package (McCune and 

Mefford 1995). Indicator species were explored using SIMPER Analysis within 

the statistical package PRIMER Version 5 (Clarke and Gorley 2001). This 

technique is used to indicate species contributions to the similarity of sites. 

3.3 Results  

3.3.1 Ant Assemblage Composition 

Pitfall trapping in 32 suburban sites over three summers yielded 28,512 

individuals from 60 species in 31 genera at all study sites; raw data is given in 

Appendix B1. Thirteen species in 12 genera were found only in the two large 

native reserve sites. Of all species found at study sites, 30 were absent from 

the reserve sites. The small garden-sized Godlonton Reserve contained only 

species also found in the garden sites with the exception of one species 

(Camponotus sp.7). The subfamilies Myrmicinae and Formicinae were the 

most species rich, being represented at all sites with 23 and 20 species 

respectively. The most widely distributed was Myrmicinae, which occurred at 

all study sites (see Table 3.4).  

The most abundant subfamily was Myrmicinae comprising 36% of all ants 

trapped. The next most abundant subfamily was Dolichoderinae followed by 

Formicinae, Ponerinae, Myrmiciinae then Cerapachyinae. The most 

commonly recorded species were the introduced ant Pheidole 
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megacephala and the opportunist Paratrechina sp.1, which both occurred 

in 28 of the 32 sites. 

Table 3.4: Abundances of Ant Subfamilies at Suburban Sites 

site My
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Alison Year 1 4 352 562 371 0 0 1289 
Alison Year 2 9 143 315 22 0 0 489 
Ashmore Year 1 80 436 105 652 0 0 1273 
Ashmore Year 2 165 334 117 1265 0 0 1881 
Bamboo 95 14 0 1 0 0 110 
Belah 8 167 0 117 0 0 292 
Binalong Site 1 Year 1 215 212 11 12 0 0 450 
Binalong Site 1 Year 2 46 548 9 544 0 0 1147 
Binalong Site 2 1 331 8 7 0 8 355 
Cassowary 266 575 34 35 0 0 910 
Central  771 22 0 9 0 0 802 
Clam 3 59 0 165 0 0 227 
Collins 17 289 0 714 0 0 1020 
Crenshaw 76 25 2 35 0 0 138 
Crescent 417 187 4 211 0 0 819 
Egerton Site 1 1116 108 1 18 0 0 1243 
Egerton Site 2 682 347 0 17 0 0 1046 
Egerton Site 3 576 113 0 4 0 0 693 
Golden 89 50 1 11 0 0 151 
Greaves 197 126 0 9 0 0 332 
Harran 65 140 0 228 0 0 433 
Imperial 434 595 306 3 1 0 1339 
Mallawa 101 0 0 4 0 0 105 
Marbella 33 583 0 1551 0 0 2167 
Marine 911 0 0 4 0 0 915 
Mona Vale 204 440 9 1224 0 0 1877 
Salvia 265 173 14 1608 0 0 2060 
Seventh 157 0 0 0 0 0 157 
Sonia 1167 0 0 0 0 0 1167 
Tierney 42 280 142 218 0 0 682 
Topaz 1179 4 1 0 0 0 1184 
Woomera 5 183 2 321 0 0 511 
Godlonton Reserve 843 7 0 1 0 0 851 
Coombabah Reserve 130 68 34 69 0 0 301 
Burleigh National Park 55 15 25 1 0 0 96 
Total 10424 6926 1702 9451 1 8 28512 
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Ant species richness varied from 1 in a small courtyard garden dominated by 

P. megacephala to 23 in the large reserve at Coombabah where P. 

megacephala did not occur (see Table 3.5). Ant abundance ranged from 96 

to 2167. These counts were dominated by Opportunist species as well as P. 

megacephala. Shannon-Weaver and Simpson’s indices were highest in the 

two large reserve sites (Coombabah and Burleigh) (see Table 3.5). 

3.3.2 Ant Functional Group Composition 

All 7 functional groups were represented at suburban sites; raw data is given 

in Appendix B2. In this study, Dominant Dolichoderinae was represented 

exclusively by Iridomyrmex sp.1. There were 5 species in the Generalised 

Myrmicinae (including P. megacephala), 14 in Opportunists, 14 in 

Subordinate Camponotini, 8 Climate Specialists, 8 Specialised Predators and 

5 Cryptic species (see Table 3.3). Of all functional groups in this study 

Opportunists were the most abundant group followed by Dominant 

Dolichoderinae (see Table 3.6). 
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Table 3.5: Ant Fauna at Suburban Sites  

Site 
Abundance Richness Simpson's diversity Shannon-Weaver 

diversity 

Alison Year 1 1289 9 0.66 1.674 
Alison Year 2 489 13 0.508 1.425 
Ashmore Year 1 1273 13 0.66 1.952 
Ashmore Year 2 1881 14 0.571 1.801 
Bamboo 110 3 0.238 0.623 
Belah 292 5 0.52 1.228 
Binalong Site 1 Year 1 450 8 0.555 1.379 
Binalong Site 1 Year 2 1147 10 0.568 1.486 
Binalong Site 2 355 14 0.216 0.886 
Cassowary 910 7 0.515 1.354 
Central 802 4 0.077 0.283 
Clam 227 6 0.583 1.509 
Collins 1020 7 0.447 1.085 
Crenshaw 138 7 0.629 1.738 
Crescent 819 9 0.697 1.911 
Egerton Site 1 1243 9 0.264 0.852 
Egerton Site 2 1046 6 0.466 1.057 
Egerton Site 3 693 8 0.567 1.46 
Golden 151 9 0.578 1.633 
Greaves 332 4 0.508 1.163 
Harran 433 8 0.611 1.6 
Imperial 1339 15 0.685 1.95 
Mallawa 105 2 0.073 0.233 
Marbella 2167 4 0.415 0.957 
Marine 915 2 0.009 0.041 
Mona Vale 1877 12 0.518 1.44 
Salvia 2060 14 0.379 1.209 
Seventh 157 1 0 0 
Sonia 1167 2 0.022 0.088 
Tierney 682 11 0.696 1.95 
Topaz 1184 3 0.008 0.042 
Woomera 511 6 0.479 1.072 
Godlonton R 851 5 0.057 0.23 
Coombabah EP 301 23 0.871 3.36 
Burleigh NP 96 11 0.8 2.652 
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Table 3.6: Abundances of Ant Functional Groups at Suburban Sites  

site Do
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Alison Year 1 369 4 901 15 0 0 0 
Alison Year 2 9 7 464 5 1 1 1 
Ashmore Year 1 587 53 626 0 3 3 0 
Ashmore Year 2 1173 70 625 3 2 3 0 
Bamboo 0 95 14 0 0 0 0 
Belah 114 4 171 0 0 0 0 
Binalong Site 1 Year 1 1 213 232 1 0 0 0 
Binalong Site 1 Year 2 516 40 581 0 0 0 0 
Binalong Site 2 1 0 327 16 1 8 1 
Cassowary 13 266 608 0 1 0 0 
Central  0 770 23 0 0 0 0 
Clam 130 1 60 1 0 0 0 
Collins 701 2 304 0 0 0 0 
Crenshaw 2 73 29 0 0 0 1 
Crescent 209 351 253 0 0 0 4 
Egerton Site 1 0 1061 357 0 1 0 1 
Egerton Site 2 0 681 159 7 15 1 0 
Egerton Site 3 2 411 276 3 0 0 0 
Golden 8 86 55 1 1 0 0 
Greaves 0 197 124 2 0 0 0 
Harran 223 61 147 0 1 0 0 
Imperial 0 427 883 18 2 6 3 
Mallawa 0 101 0 0 0 0 0 
Marbella 1551 27 589 0 0 0 0 
Marine 0 911 4 0 0 0 0 
MonaVale 1219 72 579 1 2 0 0 
Salvia 1601 244 210 2 3 0 0 
Seventh 0 157 0 0 0 0 0 
Sonia 0 1154 13 0 0 0 0 
Tierney 209 38 427 3 4 1 0 
Topaz 0 1179 4 0 0 0 1 
Woomera 320 0 189 0 0 0 1 
Godlonton 0 826 22 2 1 0 0 
Coombabah 6 82 128 17 6 1 0 
Burleigh 0 54 19 2 8 12 0 
Total abundance 8964 434 9403 99 52 36 13 
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3.3.3 Multivariate Analysis of Ant Abundance and Community Composition 

3.3.3.1 Cluster Analysis of Ant Assemblages at Sites 

Cluster analysis was used to explore the relationships between sites based on 

ant assemblage composition. This analysis suggested five site groupings 

based on the dominant ants recorded at these sites. The resulting 

dendogram is given in Figure 3.3. 

Alison a                                                            
Alison b 
Tierney    
Binalong 2     
Imperial   
Reserve 2                                        
Ashmore a                                                  
Binalong 1b     
Salvia    
Ashmore b 
Belah     
Woomera    
Collins    
Clam    
Marbella    
Mona Vale    
Crescent    
Golden    
Harran    
Bamboo                            
Central                                                          
Greaves    
Crenshaw 
Binalong 1a     
Egerton 2    
Cassowary    
Egerton 1    
Egerton 3    
Mallawa    
Seventh    
Marine                                    
Topaz    
Sonia    
Reserve 1    
Reserve 3                                                      

Figure 3.3: Dendogram of Site Ant Assemblages 
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The sites that were clustered into Ants Cluster Group A were those generally 

dominated by opportunist species such as Paratrechina sp. 1 and 

Rhytidoponera sp. 1 with some Iridomyrmex sp. 1 and few or no Pheidole 

megacephala. Ant Cluster Group B contained sites that were dominated by 

Iridomyrmex sp. 1 with many opportunist species and some P. megacephala. 

Sites in Ant Cluster Group C were dominated by Iridomyrmex sp. 1 with 

generally fewer opportunist species than Group B and very few or no P. 

megacephala. Most of the sites from Site Cluster Group A were contained 

within the Ant Cluster Groups A, B and C where the dominant ant 

Iridomyrmex sp. 1 or opportunist species dominated the ant fauna (see Table 

3.7). 

Ant Cluster Groups D and E contained sites that were dominated by P. 

megacephala. Group D sites also contained opportunist species, while sites 

in Group E contained very few or, in some cases, no other species. These two 

Ant Cluster Groups contained predominantly sites within Site Cluster Groups B 

and C. While sites in Site Cluster Group B (those with increased vegetation 

cover and little lawn area) were contained in all Ant Cluster Groups, most of 

these sites were contained in Ant Cluster Groups where P. megacephala 

dominated the ant fauna (see Table 3.7). 
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Table 3.7: Relationships between Ant Cluster Groups and Site Cluster Groups 

Site  Ant Cluster Group Site Cluster Group 

Alison a 
Alison b 
Tierney 
Binalong 2 
Imperial 
Reserve 2 

Group A  
 
 

Group A 
Group A 
Group C 
Group B 
Group B 
Group B 

Ashmore a 
Ashmore b 
Binalong 1b 
Salvia 

Group B  
 

Group A 
Group A 
Group A 
Group A 

Belah 
Woomera 
Collins 
Clam 
Marbella 
Mona Vale 
Crescent 
Golden  
Harran 

Group C  
 
 

Group A 
Group C 
Group A 
Group A 
Group A 
Group A 
Group B 
Group A 
Group B 

Bamboo 
Central 
Greaves 
Crenshaw 
Binalong 1a 
Egerton 1 
Egerton 2 
Egerton 3 
Cassowary 

Group D  
 
 

Group A 
Group A 
Group C 
Group C 
Group A 
Group B 
Group B 
Group B 
Group C 

Mallawa 
Seventh 
Marine 
Topaz 
Sonia 
Reserve 1 
Reserve 3 

Group E  
 
 

Group B 
Group B 
Group A 
Group B 
Group A 
Group B 
Group B 
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3.3.3.2 NMS Ordination of Ant Abundance at Sites 

The arrangement of sites in the NMS ordination of ant abundance showed a 

separation along a gradient based on the abundance of Pheidole 

megacephala and other abundant species (see Figure 3.4). Sites located at 

the top right of the ordination space were those dominated by P. 

megacephala (Ant Cluster Groups D and E). Sites located in the bottom left 

of the ordination space (Ant Cluster Group A) were associated with a higher 

abundance of opportunistic species such as Paratrechina sp. 1 and 

Rhytidoponera sp. 1 and sites to the middle left were associated with 

Iridomyrmex sp. 1 (Ant Cluster Group C).  

A few sites were located in the bottom right of the ordination space. These 

sites contained large numbers of specialist species.  The reserve site at 

Burleigh (Site 35) was also influenced by P. megacephala and was placed in 

Ant Cluster Group E. However, the presence of a large number of specialized 

ants placed this site away from other Group E sites. Similarly sites at Imperial 

Parade (Site 22) and Coombabah Reserve (Site 34) were dominated by 

Opportunists but also contained a number of specialized ants.  

Site 17 (Egerton Site 2) also contained several specialists however this site was 

heavily influenced by an abundance of P. megacephala and was therefore 

located in the center of the ordination space. 
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Figure 3.4: NMS Ordination of Sites Showing Ant Cluster Groups
Red – Group A, Blue – Group B, Brown – Group C, Yellow – Group D, Green – Group E
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3.3.4 Ant Assemblages – Site Relationships 

3.3.4.1 Abundance and Diversity Relationships Between Sites 

When cluster analysis was used to explore patterns in assemblage 

composition, the greatest abundance of ants was observed at sites within 

Site Cluster Group A (see Figure 3.5). These sites were predominantly 

ornamental-style gardens characterized by large areas of lawn and 

dominated by low herbs and shrubs with little canopy cover. Sites within Site 

Cluster Group B supported the highest species richness (see Figure 3.6). These 

sites were structurally diverse sites that typically had greater canopy cover 

with little or no lawn area and denser litter layers than the other groups. 

However, these relationships were not significant. One-way ANOVA results 

indicate that there was no significant difference in mean abundance 

between the Site Cluster Groups (F2,32 = 1.725, p>.05) or in mean richness 

between Site Cluster Groups (F2,32 = 0.262, p>.05). Using non-parametric 

ANOVA again found no significant differences between Site Cluster Groups 

for Simpson’s diversity (x2 = 0.853, df = 2, p>.05) or Shannon-Weaver diversity 

(x2 = 0.759, df = 2, p>.05). 
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Ant Abundance in Cluster Groups
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Figure 3.5: Total Ant Abundance In Site Cluster Analysis Groups 
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Figure 3.6: Ant Species Richness in Site Cluster Analysis Groups 
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The sites within Site Cluster Group A predominantly supported functional 

groups that typically occur in disturbed sites with open canopies (see Figure 

3.7). These sites contained high proportions of Iridomyrmex sp. 1(Dominant 

Dolichoderinae), Generalised Myrmicinae and Opportunists with few 

specialist groups. 
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Figure 3.7: Ant Functional Groups in Site Cluster Group A 
 

Closed canopy sites within Site Cluster Group B supported more specialist 

groups than any other sites (see Figure 3.8). These sites contained fewer 

Iridomyrmex sp. 1 which is more typical in open sites. However, several sites 

were dominated by P. megacephala. 
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Figure 3.8: Ant Functional Groups in Site Cluster Group B 

 

Open lawn sites within Site Cluster Group C contained very few specialized ants 

and predominantly supported Generalised Myrmicinae and Opportunist 

species. Some sites were dominated by P. megacephala while the others were 

dominated by Iridomyrmex sp. 1 (see Figure 3.9). 
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Figure 3.9: Ant Functional Groups in Site Cluster Group C 

Rainforest-style and woodland-style gardens, which together comprise only 

28% of all sites, contained the greatest proportion of specialised ant species 

in the study. Of all Specialist Predators, 36% were found in reserve sites, 36% 

were found in rainforest-style garden sites and 25% in woodland-style 

gardens. Climate Specialists were found most often in rainforest-style gardens 

(44%) followed by reserve sites (29%). These figures are summarised in Table 

3.8 and shown in Figure 3.10. 

Table 3.8: Abundances of Specialized Ant Species within A Priori Site Classes. 

Site Class Specialist Predators Climate Specialists 

Reserves 13 15 
Rainforest gardens 13 23 
Woodland gardens 9 2 
Palm gardens 0 6 
Ornamental gardens 1 1 
Lawn gardens 0 5 

Total 36 52 
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Figure 3.10: Specialist Ant Species within A Priori Site Classes 

 

Within the Site Cluster groups, Group B contained 78% of all Specialist 

Predators and 67% of Climate Specialists at all sites. These results are given in 

Table 3.9 and shown in Figure 3.11. 

Table 3.9: Specialized Ant Species within Site Cluster Groups. 

Site Cluster Group Specialist Predators Climate Specialists 

Group A 7 12 

Group B 28 35 

Group C 1 5 

Total 36 52 
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Figure 3.11: Specialist Ants within Site Cluster Groups 
 

3.3.4.2 Correlation Analysis of Effects of Site Characteristics 

Correlation analysis indicated significant effects of site characteristics on ant 

assemblages. There was a significant positive correlation between the 

amount of lawn at sites and the abundance of Iridomyrmex sp. 1 (Dominant 

Dolichoderinae) and Opportunist species. Opportunists were negatively 

correlated with the cover of trees at sites. Iridomyrmex sp. 1 has a positive 

association with Opportunists and was negatively correlated with 

Generalised Myrmicinae (including Pheidole megacephala). 

There were significant positive correlations between the amount of 

vegetation within 100m and 400m of sites and ant species richness and 

diversity and with the abundance of specialized species at sites. Specialists 

were also negatively influenced by an increase in lawn area and positively 

influenced by an increase in the cover of tall trees.  

Significant correlations were also detected between abundance of the 

introduced ant Pheidole megacephala at sites and ant species richness and 
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diversity. The introduced ant also had a negative influence on the 

abundance of Opportunists and of the dominant species Iridomyrmex sp. 1 

(see Table 3.10). 

Table 3.10: Significant Correlations between Ant Assemblages and Site 
Characteristics 

Correlation R2 Value P Value 

P. megacephala, correlations with: 

Shannon-Weaver diversity (negative) 0.1956 0.0078 

Simpson’s diversity (negative) 0.1939 0.0081 

Species richness (negative) 0.1811 0.0108 

Iridomyrmex sp. 1 (negative) 0.3781 <0.0001 

Opportunists (negative) 0.1860 0.0097 

Species Richness, correlations with: 

Vegetation within 100m (positive) 0.2653 0.0015 

Vegetation within 400m (positive) 0.3799 <0.0001 

Simpson’s diversity, correlations with: 

Vegetation within 100m (positive) 0.1261 0.0363 

Vegetation within 400m (positive) 0.2489 0.0023 

Shannon-Weaver diversity, correlations with: 

Vegetation within 100m (positive) 0.2682 0.0014 

Vegetation within 400m (positive) 0.4290 <0.0001 

Iridomyrmex sp. 1, correlations with: 

Amount of lawn at sites (positive) 0.1697 0.0139 

Opportunists (positive) 0.3560 0.0002 

Opportunists, correlations with: 

Amount of lawn at sites (positive) 0.1283 0.346 

Cover of low trees (negative) 0.2028 0.0066 

Specialists, correlations with: 

Amount of lawn at sites (negative) 0.1792. 0.0113 

Cover of tall trees (positive) 0.2484 0.0023 

Vegetation within 100m (positive) 0.2756 0.0012 

Vegetation within 400m (positive) 0.2036 0.0065 
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3.3.5 Multivariate Analysis of Site Relationships 

3.3.5.1 NMS Ordination of Site Characteristics 

This NMS ordination is overlayed with site classifications for PCA Site Cluster 

Groups (see Figure 3.12) and a priori site classes (see Figure 3.13). There is no 

clear separation of Site Cluster Groups in Figure 3.12 although Group B sites 

(green) tended to be located in the middle and upper right of the ordination 

space with sites in these areas influenced by Pheidole megacephala and 

Iridomyrmex sp. 1. Sites within Site Cluster Group A (yellow) tended to be 

located in the middle and bottom left where sites were dominated by 

Iridomyrmex sp. 1 and opportunistic species. All Group C sites (brown) were 

located in the middle left of the ordination space and are influenced by 

several species.  

Site classes shown in Figure 3.13 show a similar distribution with no clear 

separation of classes. All palm style gardens are located at the far left of Axis 

1 where sites are influenced by Iridomyrmex sp. 1 and opportunistic species 

and there is little influence of P. megacephala. Lawn-style gardens were also 

located in this area of the ordination. Woodland and rainforest-style sites 

were scattered throughout the ordination being influenced by a variety of 

species. However these were the only sites located at the bottom right of the 

ordination. Ornamental-style gardens were located across the middle left 

and right of the ordination space. 

The a priori classification method allowed a separation of lawn and palm 

style sites from ornamental sites within Cluster Groups A and C. This appeared 

to show a distinction between sites dominated by P. megacephala and 

those influenced by other dominant species. However, there were sites with 

large areas of lawn, which were initially classed as ornamental-style sites that 

were influenced by P. megacephala. Both classification methods provide 

information regarding species distributions within classification groups. 
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Figure 3.12: NMS Ordination of Sites Showing Site Cluster Groups
Yellow - Cluster Group A, Green - Cluster Group B, Brown - Cluster Group C

1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

17

18

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Axis 1

Ax
is

 2

Figure 3.13: NMS Ordination of Sites Showing A Priori Site Classes
Brown – Palm, Yellow – Lawn, Aqua – Ornamental, Blue – Woodland, Green - Rainforest



Chapter 3: Ant Assemblages  78 

3.3.5.2 SIMPER Analysis of Species Contributions 

The predominant indicators specified by Simper analysis for all a priori site 

classes (see Table 3.11) and cluster analysis site groups (see Table 3.12) were 

Paratrechina sp. 1, Iridomyrmex sp. 1 and P. megacephala.  Paratrechina sp. 

1 is the most abundant opportunist species recorded in the study. This species 

persisted in high numbers with Iridomyrmex sp. 1 and P. megacephala. 

Iridomyrmex is the dominant species under disturbance conditions it is 

negatively correlated with P. megacephala. P. megacephala is the 

introduced species that displaces Iridomyrmex sp. 1 and reduces ant species 

richness and diversity. 

Table 3.11: Simper Results for Species Contributions – A Priori Site Classes 

Indicator species Av abundance Av similarity Sim/SD % Contribution Cumulative % 

Ornamental Site Class  

Paratrechina sp.1 2.18 23.16 7.00 43.28 43.28 

Iridomyrmex sp.1 2.05 19.64 1.97 36.70 79.97 

Lawn Site Class  

Paratrechina sp.1 2.22 14.65 2.25 33.54 33.54 

P. megacephala 1.68 9.96 1.23 22.79 56.33 

Woodland Site Class 

P. megacephala 2.13 27.69 1.54 54.44 54.44 

Paratrechina sp.1 1.52 11.84 1.17 23.28 77.72 

Palm Site Class 

Paratrechina sp.1 1.69 11.14 1.23 37.55 37.55 

P. megacephala 1.54 10.92 0.60 36.81 74.35 

Rainforest Site Class 

Paratrechina sp.1 2.55 24.24 11.35 42.40 42.40 

Iridomyrmex sp.1 2.10 15.14 2.34 26.49 68.89 

P. megacephala 1.44 6.93 1.04 12.12 81.01 
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Table 3.12: Simper Results for Species Contributions – Site Cluster Groups 

Indicator 
species 

Av abundance Av similarity Sim/SD % Contribution Cumulative % 

Cluster Group A 

Paratrechina sp.1 1.79 12.82 1.33 29.39 29.39 

P. megacephala 1.44 12.33 0.75 28.27 57.66 

Cluster Group B 

P. megacephala 1.92 16.73 0.97 45.05 45.05 

Paratrechina sp.1 1.76 12.73 1.52 34.28 79.32 

Cluster Group C 

Paratrechina sp.1 2.20 23.65 4.49 43.49 43.49 

P. megacephala 1.64 13.21 1.07 24.29 67.78 

Iridomyrmex sp.1 1.29 6.82 0.84 12.55 80.33 

 

3.3.5.3 Canonical Correspondence Analysis of Site Variables 

Canonical Correspondence Analysis (CCA) indicated that the most 

important site variables in terms of explaining the ant assemblages at sites 

were the cover of shrubs and herbs, the canopy of tall trees and the amount 

of vegetation within 100m and 400m of sites. The distribution of sites along Axis 

1 was significantly correlated with the amount of vegetation within 100m and 

400m of sites, while the distribution along Axis 2 was correlated with the cover 

of shrubs. Axis 3 was significantly correlated with tall tree canopy (Table 3.13).  

Table 3.13: Correlations of Axes with Site Variables – CCA Ordination of All Sites 

Variable Axis 1 Axis 2 Axis 3 

Cover of shrubs  0.601  

Canopy of tall trees   0.676 

Vegetation within 100m -0.830   

Vegetation within 400m -0.850   

Several sites within this analysis were located at the outer boundaries of the 

ordination space, while all other sites were clustered together in one corner 

of the ordination (Figures 3.14 and 3.15). The outlying sites included the three 

reserve sites (points 33, 34 and 35) and three garden sites at Binalong Drive, 

Egerton Street and Imperial Parade (points 9, 18 and 22).  
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Figure 3.14: CCA Ordination with Site Variables Showing Cluster Groups – Axes 1 and 2
Yellow – Cluster Group A, Green – Cluster Group B, Brown – Cluster Group C
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These sites contained a greater proportion of tall trees than other sites and 

several were influenced by large amounts of nearby native vegetation. All 

outlying sites were within Site Cluster Group B (green points). These outlying 

sites were believed to be influencing the distribution of other sites and were 

therefore removed from the analysis and the ordination was re-run. 

The distribution of sites was improved by removing outliers. The cover of tall 

trees and vegetation within 100m of sites remained significant variables 

influencing ant assemblages. However, cover of shrubs was no longer a 

significant variable and the cover of herbs was indicated as significant (Table 

3.14). Vegetation within 100m was significantly correlated with Axis 1 and 

cover of herbs and tall trees were significantly correlated with Axis 2. 

Table 3.14: Correlations of Axes with Site Variables – CCA Ordination Without Outliers 

Variable Axis 1 Axis 2 

Cover of herbs  0.634 

Canopy of tall trees  0.534 

Vegetation within 100m -0.907  

Sites to the left of axis 1 were those with greater amounts of native vegetation 

within 100m while those at the right had little or no nearby vegetation (Figures 

3.16 and 3.17). Sites to the top of Axis 2 contained greater proportions of tall 

trees and herbs (Figure 3.16). There was a good separation between sites in 

cluster groups throughout the ordination space. Sites in Site Cluster Group B 

(green points) were located at the top and bottom of the ordination space 

while all sites in Site Cluster Groups A and C (yellow and brown) were 

clustered about the middle left and right of the ordination space (Figure 

3.16). Site Cluster Group B sites, including the outliers removed previously, 

contained greater coverage of tall trees than other sites. 
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Figure 3.16: CCA Ordination Axes 1 and 2 – Outliers Removed

Yellow – Cluster Group A, Green – Cluster Group B, Brown – Cluster Group C

Figure 3.17: CCA Ordination Axes 1 and 3 – Outliers Removed
Yellow – Cluster Group A, Green – Cluster Group B, Brown – Cluster Group C
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3.3.5.4 Relationships of Site Variables and Indicator Species 

Indicator species suggested by SIMPER Analysis and specialized ant species 

were overlayed onto the CCA ordination showing significant site variables. 

Figures 3.18 and 3.19 show the influence of site variables on these species. 

The indicator species Pheidole megacephala, Iridomyrmex sp. 1 and 

Paratrechina sp. 1 were located in the ordination space predominantly 

occupied by sites with little vegetation cover and little native vegetation 

within 100m. Specialists and Cryptic species were located at the outer 

boundaries of the ordination where sites with greater vegetation cover and 

large amounts of nearby native vegetation were located. 
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3.4 Discussion  

3.4.1 Ant Assemblage Composition at Suburban Sites 

Of the 66 genera of Australian ants known to occur in coastal southeast 

Queensland, 60 were recorded in this study. Myrmicinae, the largest 

subfamily of ants in Australia, was the most species rich and abundant 

subfamily in this study. Formicinae contains some of the most common ants in 

Australia and was one of the most abundant and species rich subfamilies in 

this study. These subfamilies contain generalist and opportunistic species that 

commonly occur in open and disturbed environments. The most abundant 

species in this study were from these subfamilies. It is expected that these 

species would predominate in suburban environments where much of the 

canopy cover is removed and large areas of lawn are maintained. 

Sites that contained the highest abundance of ants were those grouped by 

site characteristics into Site Cluster Group A. These sites were predominantly 

open sites with a low canopy of herbs and shrubs, large areas of lawn and 

little tree cover. Abundance was highest in these sites due to the presence of 

generalist and opportunistic species. Abundance of ants was reduced at 

sites within Site Cluster Group B due to the increase in tree canopy and 

decrease in lawn area. These site characteristics are unfavourable for 

opportunists and generalists (Andersen 1995). These species, which comprise 

the greatest abundance of ants, would decline in numbers reducing the 

total abundance.  

These sites were structurally diverse and provided a range of microsites for a 

variety of species. This is reflected in the increase in ant species richness of 

sites within Site Cluster Group B. These sites also contained a greater 

proportion of specialized ants. Richness was reduced in Site Cluster Groups A 

and C and they contained fewer specialized species. Species richness is 

known to decrease with increased land use intensity (Blair and Launer 1997, 

Germaine and Wakeling 2001, Hardy and Dennis 1999, Rosch et al 2001). The 

sites in Site Cluster Groups A and C typically experienced ongoing 

 



Chapter 3: Ant Assemblages  86 

disturbance due to moderate to frequent management of such sites, which 

would exclude specialized and cryptic species. 

3.4.2 Ant Community Composition at Suburban Sites 

The ant functional groups Dominant Dolichoderinae and Subordinate 

Camponotini are the dominant component of ant communities in disturbed 

environments (Andersen 1995). When the dominance of these groups is 

reduced, Opportunists and Generalised Myrmicines become the dominant 

groups (Andersen 1995).  

Such changes in community composition indicated by ant functional groups 

were detected with changes in the vegetation structure at sites within this 

study. Recently disturbed sites with open lawn areas were favourable for 

Opportunists and Dominant Dolichoderinae with these groups being 

positively associated with an increase in lawn area. An increase in tree cover 

was unfavourable for the abundance of Opportunists at sites. Conversely, 

Specialist species increased at sites with decreased lawn and increased 

canopy cover.  

Opportunists and Iridomyrmex sp. 1 (Dominant Dolichoderinae) were the 

most abundant groups within study sites. This result could be expected, as 

these groups are dominant under stress and disturbance conditions 

(Andersen 1990, King et al 1998). As Opportunists comprised the majority of 

ants at sites, it is expected that there would be an increase in total 

abundance.  

Sites in Site Cluster Group B, in particular rainforest-style and woodland-style 

gardens, contained the greatest proportion of specialized ant species in the 

study. Climate Specialists were most often found in rainforest-style gardens. 

Reserve sites also contained a large proportion of these species. Specialized 

Predators were mainly found in reserves and rainforest-style gardens with 

woodland-style gardens also providing habitat for a large proportion of these 

species. The presence of these specialized species in suburban gardens 

indicates that these sites may contain many components of natural habitats.  
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Typically, rainforest and woodland-style gardens were structurally diverse 

including medium sized to tall trees and were generally subjected to low to 

moderate levels of management. These results indicate the importance of 

maintaining structural diversity within vegetation layers to provide a variety of 

protected microsites. 

3.4.3 Vegetation Structure 

Vegetation structure at sites affects ground level temperatures, which 

controls activity and distribution of ant species (Andersen 1995, Holldobler 

and Wilson 1990). The cover of vegetation, which determines the availability 

of sheltered microsites, could therefore be expected to influence the 

abundance and diversity of ants in suburban environments. In this study, 

canopy cover and the percentage of lawn at sites was found to be 

important in this regard.  

An increase in lawn area at sites was correlated with an increase in the 

abundance of Iridomyrmex sp. 1 (Dominant Dolichoderinae) and Opportunist 

species. Ant diversity decreased within sites with increased lawn area. This is 

expected, as dominance by one species would lead to a decrease in 

diversity measures. Total abundance of ants increased within sites with 

increased lawn cover. This would reflect the increase in Opportunists and 

Dominant Dolichoderinae, which favour open canopies and comprise the 

greater proportion of ant abundance.  

Specialized species were found more often in sites with closed canopies 

(Table 3.8) and were positively associated with an increase in the cover of tall 

trees (Table 3.10). These results were reflected in the CCA ordinations showing 

indicator species where specialists were associated more often with sites with 

greater canopy of tall trees (Figures 3.18 and 3.19). Sites with increased 

canopy cover would be expected to increase the availability of a variety of 

sheltered microenvironments providing habitat for the more sensitive Climate 

Specialists and Specialist Predators. 

 



Chapter 3: Ant Assemblages  88 

3.4.4 Proximity to Native Vegetation Remnants 

The proximity of undisturbed natural vegetation is known to affect the 

distribution and abundance of vertebrates and invertebrates within urban 

environments. In this study, the proximity of sites to nearby vegetation was an 

important factor contributing to the richness and diversity of ants at suburban 

sites (Table 3.10). Highly significant and positive associations were detected 

between ant species richness and diversity and the amount of vegetation 

within 100m and 400m of sites. This was also reflected in the CCA ordination 

of sites (Figures 3.14 to 3.17).  In addition, specialized ant species were 

positively correlated with the amount of vegetation within these distances 

(Table 3.10).  

The indicator species Iridomyrmex sp. 1, Paratrechina sp. 1 and Pheidole 

megacephala were most often associated with sites with smaller amounts of 

nearby native vegetation, while specialized species were associated with 

sites with large amounts of nearby vegetation (Figures 3.18 and 3.19). These 

results reinforce the association of proximity to remnant vegetation with 

colonization by Specialists and a reduction in abundances of ant species 

associated with disturbance. 

These results demonstrate the importance of nearby native vegetation 

remnants as a source of colonizing insects. Maintenance of suburban 

remnant habitats is therefore an important consideration of land use 

planning for the conservation of urban biodiversity. 

3.4.5 Summary 

These results show the significant influence of P. megacephala on the ant 

fauna in suburban environments. The introduced ant negatively affected ant 

species richness, diversity and community structure. This ant has the capacity 

to significantly alter the process of recovery of a diverse ant fauna to 

suburban garden sites. 
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The changes in ant community structure in relation to disturbance appear to 

follow changes characteristic of disturbance in other Australian environments 

(Andersen 1990, King et al 1998). These community changes may therefore 

be used as an indication of stress and disturbance in suburban environments.  

The ant fauna of these sites are also affected by intrinsic site characteristics 

such as vegetation cover, which determines availability of sheltered 

microsites and ground level temperatures. The influence of the surrounding 

native vegetation also influences distribution and abundance of ant species 

within suburban sites. 

The abundant species Iridomyrmex sp. 1, Paratrechina sp. 1 and Pheidole 

megacephala were indicated as indicator species for contribution to 

similarity between sites. 

Sites within Site Cluster Group B, in particular rainforest and woodland style 

gardens most closely represented reserve sites in terms of specialized species. 

These styles of gardens may contain several components of natural habitats 

in relation to vegetation structural diversity and provision of microhabitats. 
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4 The Influence of the Introduced Ant Pheidole megacephala 

4.1 Introduction 

The introduced tramp ant, Pheidole megacephala, has become established 

in urban and coastal regions of Australia (Heterick 1997, Vanderwoude et al 

2000). The species is native to South Africa and is one of 147 ant species 

worldwide recorded outside their native locality (McGlynn 1999). P. 

megacephala belongs to the subfamily Myrmicinae, which contains almost 

50% of introduced ant species worldwide (McGlynn 1999).  

The introduced ant is present in cleared or disturbed areas and in 

undisturbed, forested areas in Australia and is known to affect the 

abundance and diversity of native ant species and other invertebrates (Fox 

and Fox 1982, Heterick 1997, Hoffman et al 1999, Vanderwoude et al 2000). 

The dominant arboreal ant Oecophylla smaragdina was displaced by P. 

megacephala in North Queensland, after O. smaragdina’s territories were 

weakened by a severe drought (Holldobler 1983). O. smaragdina was also 

displaced by P. megacephala in coconut plantations in the Solomon Islands 

(Greenslade 1971). The introduced ant outcompeted and replaced 

beneficial ants in the Solomon Islands probably as a result of post-war 

replacement of vegetation with plantations (Greenslade 1971).  

Interactions between P. megacephala and other invertebrates were 

recorded in a dry sclerophyll reserve near Brisbane. Ants from the sub-families 

Dolichoderinae and Ponerinae were found to be absent or poorly 

represented in ant communities where the introduced species was present 

although total ant abundance was not significantly affected (Heterick 1997).  

In a rainforest patch in monsoonal northern Australia, abundance and 

richness of other ants was significantly reduced and negatively correlated 

with abundance of P. megacephala (Hoffman et al 1999). As P. 

megacephala abundance increased, Subordinate Camponotini and 

Generalised Myrmicinae were excluded, while Cryptic species and small 
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Opportunists persisted in low numbers (Hoffman et al 1999). In more open 

vegetation, P. megacephala displaced the functionally dominant 

Iridomyrmex species. Greatest abundances of the introduced ants were 

associated with moist rainforest habitats (Hoffman et al 1999).  

The species was also studied in an undisturbed open forest near 

Maryborough in southeast Queensland. Ants from the functional groups 

Dominant Dolichoderinae, Subordinant Camponotini and other Pheidole 

species, which are otherwise common at forest sites, were completely 

displaced by the introduced ant (Vanderwoude et al 2000). 

4.2 Methods 

4.2.1 Sample Collection and Identification 

The introduced ant species was collected, sorted and identified along with 

all other ant species by methods already outlined in Chapter 3, Sections 3.2.1 

and 3.2.2.  

4.2.2 Statistical Analyses 

Correlation Analysis was used to explore the effects of P. megacephala on 

ant assemblages and community composition. The effects of site 

characteristics on the abundance of this species were also explored using 

correlation analysis. The analyses were conducted using the Fit Y by X 

function within the JMPIN statistical package (Sall and Lehman 1996). 
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4.3 Results 

4.3.1 Abundance of Pheidole megacephala within Study Sites 

The introduced tramp ant Pheidole megacephala was found in 28 of the 32 

sites sampled. In 5 of these sites, the ant constituted less than 2 % of the total 

ant fauna. In 15 sites, P. megacephala accounted for more than 40% of the 

ant species present and in 7 of these it was more than 97% of the ant fauna in 

pitfall traps (Table 4.1).  

At Godlonton Reserve (a small reserve at Runaway Bay), P. megacephala 

constituted 97% of the ant fauna and Iridomyrmex sp. 1 was not present. The 

introduced ant accounted for 29% of the overall ant abundance at the 

larger rainforest reserve at Burleigh Heads. However, it was not present in the 

large coastal reserve at Coombabah. This site was dominated by another 

Pheidole species. 
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Table 4.1: Abundance of Pheidole megacephala At All Sites  
 

Site P. megacephala Total Abundance % P. megacephala 
Alison Year 1 0 1289 0 
Alison Year 2 1 489 0.2 
Ashmore Year 1 27 1273 2.1 
Ashmore Year 2 0 1881 0 
Bamboo 95 110 86.4 
Belah 4 292 1.4 
Binalong Site 1 Year 1 213 450 47.3 
Binalong Site 1 Year 2 24 1147 2.1 
Binalong Site 2 0 355 0 
Cassowary 265 910 29.1 
Central 770 802 96 
Clam 1 227 0.4 
Collins 1 1020 0.1 
Crenshaw 73 138 52.9 
Crescent 347 819 42.2 
Egerton Site 1 1060 1243 85.3 
Egerton Site 2 681 1046 65.1 
Egerton Site 3 411 693 59.3 
Golden 85 151 56.3 
Greaves 197 332 59.3 
Harran 59 433 13.6 
Imperial 371 1339 27.2 
Mallawa 101 105 96.2 
Marbella 0 2167 0 
Marine 911 915 99.6 
Mona Vale 3 1877 0.2 
Salvia 202 2060 9.8 
Seventh 157 157 100 
Sonia 1154 13 98.9 
Tierney 38 682 5.6 
Topaz 1179 1184 99.6 
Woomera 0 511 0 
Godlonton Reserve 826 851 97.1 
Coombabah Env Park 0 301 0 
Burleigh National Park 28 96 29.2 
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4.3.2 Interactions with Ant Assemblages and Functional Groups  

The dominance of Pheidole megacephala over the dominant meat ant 

Iridomyrmex sp. 1 and other ants within the study is illustrated in Figure 4.1. 

Where Iridomyrmex sp. 1 dominates the ant fauna, other ant species are 

abundant. Where P. megacephala is present in large numbers, the 

abundance of Iridomyrmex sp. 1 declines markedly and the abundance of 

other species also declines.  

In sites where the introduced ant accounts for more than 50% of the total ant 

abundance, Iridomyrmex sp. 1 was represented by only a few or in some 

cases no individuals. Where P. megacephala constitutes more than 95% of 

the ant fauna, Iridomyrmex sp. 1 is completely absent.  

 

The effect of P. megacephala on the suburban ant fauna was also explored 

by correlation analysis (Table 4.2). These results demonstrate the significant 

negative effect of the introduced ant on ant species richness and diversity.  

A highly significant negative correlation was detected between the 

abundance of P. megacephala and the abundance of Iridomyrmex sp. 1 at 

suburban sites. Opportunists were also significantly negatively correlated with 

P. megacephala. 

Table 4.2: Significant Correlations of Suburban Ant Fauna with Pheidole megacephala 

Ant Fauna  R2 Value P Value 

Species richness 0.1810 0.0108 
Simpson’s diversity 0.1939 0.0081 

Shannon-Weaver diversity 0.1956 0.0078 

Iridomyrmex sp. 1 0.3781 <0.0001 
Opportunists 0.1860 0.0097 

These relationships between P. megacephala and the dominant ant species 

as well as ant species richness and diversity are illustrated in Figure 4.2. 
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Figure 4.1: Dominance of Pheidole megacephala and Iridomyrmex sp. 1 At All Sites 
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Figure 4.2: Significant Effects of Pheidole megacephala on Suburban Ant Fauna 
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4.3.3 Interactions with Site Characteristics 

The relationship between P. megacephala and the characteristics of study 

sites was also explored through correlation analysis. However, these analyses 

revealed no significant correlations (see Table 4.3). Although there was a 

positive trend between abundance of P. megacephala and increased cover 

of herbs and shrubs, this result was not significant. 

Table 4.3: Correlations Between P. megacephala and Site Characteristics 

Site Characteristic  R2 Value P Value 

Lawn 0.0393 0.2534 

Herbs 0.0830 0.0933 
Shrubs 0.0772 0.1060 

Low trees 0.0369 0.2684 

Tall trees 0.0033 0.7426 
Vegetation within 100m 0.0269 0.3465 

Vegetation within 400m 0.0629 0.1458 

Vegetation within 1600m 0.0000 0.9869 
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4.4  Discussion 

4.4.1 Effect of Pheidole megacephala 

The decline in the dominance by Iridomyrmex sp. 1 in the present study may 

be due to several factors. However, according to the statistical analyses, the 

greatest influence on this species is the presence of Pheidole megacephala 

in these disturbed suburban sites. This study has shown that the presence of 

the introduced tramp ant Pheidole megacephala at suburban sites has a 

significant negative effect on ant diversity and community structure. This ant 

has had a major impact on native ants elsewhere in Australia (Heterick 1997, 

Hoffman et al 1999, King et al 1998, Vanderwoude et al 2000) and the Pacific 

(Greenslade 1971).  

The ant was shown to displace ecologically dominant ant species in 

disturbed forest communities of North Queensland (Holldobler 1983) and 

plantation sites in Solomon Islands (Greenslade 1971). Similarly, in this study, 

Iridomyrmex sp. 1 (Dominant Dolichoderinae), the species that dominates in 

disturbed environments, is significantly negatively influenced by P. 

megacephala. In sites more than 95% dominated by P. megacephala, 

Iridomyrmex sp. 1 was completely absent (Table 4.1). This is consistent with the 

findings of others where Dominant Dolichoderines were completely displaced 

by the tramp ant at open forest sites (Vanderwoude et al 2000), rainforest 

sites (Hoffman et al 1999) and dry sclerophyll communities in Queensland 

(Heterick 1997). 

Opportunists, the functional group that predominates in this study, were also 

negatively affected by the abundance of the introduced ant but were not 

displaced by them (Table 4.1). In this study, Opportunists and Cryptic species 

were still present in sites where the introduced ant dominated. Similarly, 

Hoffman et al (1999) found that only Cryptic species and small Opportunists 

were able to persist and only in low numbers as the abundance of P. 

megacephala increases. Additionally, Vanderwoude et al (2000) report that 

Opportunist species are able to coexist with P. megacephala in open forests 
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and actively compete with the tramp ant for resources. However, the 

researchers suggest that P. megacephala may have assumed the functional 

role of Dominant Dolichoderines and may control abundances of 

Opportunists. 

This study also demonstrates that P. megacephala reduces total ant richness 

and diversity in suburban environments (Table 4.2). This is consistent with the 

findings of Hoffman et al (1999) and Vanderwoude et al (2000) where native 

ant abundance and richness were found to be lower in forest sites infested 

by P. megacephala than in uninfested sites.  

As is reported by Vanderwoude et al (2000), P. megacephala was present in 

relatively undisturbed vegetation in neighbouring areas disturbed by human 

impacts. In this study, P. megacephala dominated the smallest reserve 

(Godlonton), constituting 97% of the ant fauna. The large rainforest reserve 

(Burleigh) was dominated by other ant species but P. megacephala 

represented 29% of the ant fauna. The introduced ant was not present in the 

reserve site at Coombabah. The dominant vegetation community at this site 

is dry sclerophyll, which is not favoured by P. megacephala (Hoffman et al 

1999).  

Abundance of P. megacephala in tropical rainforests of North Australia is 

shown to decrease as vegetation types become drier. Hoffman et al (1999) 

found that P. megacephala also had a weakly significant positive 

relationship with canopy cover (Hoffman et al 1999). The results of this study 

suggest that there is no relationship between the abundance of P. 

megacephala in suburban environments and the canopy cover. 

It has been demonstrated previously that shaded habitats and sheltered 

microsites are critical to the spread and persistence of P. megacephala 

(Hoffman et al 1999). Hoffman et al (1999) also observed that occurrence of 

P. megacephala in open shrubland is associated with sheltered microsites 

such as logs, the base of trees and clumps of grass. Although there was a 

positive trend between the abundance of P. megacephala and increased 
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cover of herbs and shrubs in this study, this association was not significant. 

Sheltered microsites provided by groundcover and low vegetation cover in 

suburban gardens may aid in the spread and establishment of the 

introduced tramp ant in suburban environments. 

4.4.2 Summary 

This study has demonstrated the significant and devastating effect that 

Pheidole megacephala has on suburban ant communities in southeast 

Queensland. Groups that typically dominate in disturbed environments are 

completely displaced and others are significantly reduced. The introduced 

ant has the capacity to significantly reduce ant species richness and diversity 

and to alter ant community dynamics. The ant is known to show a preference 

for shaded habitats and microsites. It has the potential to reach high 

population levels in suburban gardens and also the ability to invade nearby 

undisturbed vegetation fragments. This ant poses a serious threat to the 

reestablishment of a diverse insect fauna to suburban environments. 

 

 
 

 



 

 

 

Chapter Five: Discussion and Conclusions 



Chapter 5: Discussion and Conclusions  103 

5  Discussion and Conclusions 

5.1 Discussion 

Isolation of native vegetation remnants in suburban environments may result 

in restriction of species movements and loss of habitat (Hobbs and Hopkins 

1990, Saunders et al. 1993). Despite this many species are able to persist in 

these modified environments and may utilize resources in the suburban 

matrix surrounding fragmented remnants. This study of the ant fauna in a 

subtropical suburban environment has shown that both ubiquitous and 

habitat-specific species exist within the suburban matrix and the distribution 

and abundance of species is related to site characteristics and to the 

proximity of sites to native vegetation remnants. 

Previous studies of abundance and distribution of species in urban 

environments have made comparisons between persistence in disturbed 

and undisturbed sites and indicated a disturbance gradient with increased 

development intensity but few have examined the characteristics of 

disturbed sites that contribute to greater species diversity.  

This study considered site characteristics such as vegetation types, canopy 

cover and management intensity as well as the amount of nearby natural 

vegetation. Nearby natural habitat provides a source of fauna colonization 

to suburban sites. The success of this colonization will depend on the 

features of suburban sites and provision of quality habitat. 

5.1.1 The Influence of Site Characteristics and Nearby Natural Vegetation  

Two methods of site classification were used to group sites based on site 

characteristics. Classification of sites was initially based on a priori 

observations of intrinsic characteristics including management and planting 

regimes, garden style and the diversity of vegetation layers. This 

classification tended to split gardens into small groups and five site classes 

were established. Multivariate analysis was then used to group sites based 

on characteristics and produced three larger groups. While this classification 
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method produced fewer groups, similar a priori site classes tended to be 

grouped together within site clusters.  

Site Cluster Group B contained all rainforest and woodland style sites except 

for the rainforest-style site on Ashmore Road, which contained a large area 

of lawn. Site Cluster Groups A and C contained all but two of the lawn, 

palm and ornamental style sites with those in Group C having greater lawn 

areas than those in Group A. Both classification systems grouped related 

sites together based on similarities in tree cover and the amount of open 

lawn, while multivariate analysis also considered the amount of vegetation 

within near proximity of sites. 

These classes were then used to explore the influence of site characteristics 

on species assemblages. It was expected that similar sites would also share 

similarities in ant assemblages. In a study of urban habitats in Western 

Australia, Majer and Brown (1986) suggested that an increase in ant species 

richness in older gardens reflects the increase in complexity and maturity of 

the vegetation. In tropical agricultural ecosystems, reduction in vegetation 

structural diversity is associated with significant decreases in the diversity of 

ant species (Perfecto and Snelling 1995). 

The degree of openness at sites, assessed in this study by the percentage of 

lawn area and tree cover, was the most significant site characteristic 

influencing ant assemblages and community composition. Suburban 

gardens in this study provided varying degrees of vegetation cover ranging 

from ornamental-style garden sites with more than 90% lawn area to 

rainforest or woodland-style garden sites with little or no lawn area and a 

high percentage of intact canopy cover. 

The amount of nearby native vegetation was also a highly significant factor 

for the ant assemblages and community composition at suburban sites. 

There was a highly significant positive relationship between species richness 

and diversity and the abundance of specialized ants and the amount of 

native vegetation available within 100m or 400m of sites. These results 

 



Chapter 5: Discussion and Conclusions  105 

indicate the importance of nearby vegetation as a source of colonizing 

insects in suburban environments.  

5.1.2 Ant Assemblages at Suburban Sites 

The sites within Site Cluster Group B (predominantly sites classed as rainforest 

and woodland-style sites) had higher species richness than sites within other 

groups and supported more specialist species than other garden sites. The 

garden sites within Site Cluster Group B were most similar to reserve sites in 

terms of site characteristics and contained similar species assemblages. Sites 

within Group B supported 71% of all specialist ant species recorded in this 

study. This site group contained all reserve sites as well as rainforest and 

woodland-style garden sites.  

Many specialized species were found only in the large reserves in this study. 

However, woodland-style and rainforest-style gardens within Site Cluster 

Group B contained a high proportion of the ant Climate Specialists and 

Specialist Predators collected in this study. Rainforest-style gardens, which 

constitute 12% of all sites, contained 36% of all Specialist Predators. 

Woodland style gardens constituted 16 % of all sites and contained 25% of 

Specialist Predators. Rainforest-style gardens supported the largest 

proportion of Climate Specialists (44%) recorded in this study. These sites 

typically maintained structurally diverse vegetation layers including a 

complex litter layer. Some also retained existing tree species that were not 

cleared during land development. Such sites contain similar attributes to 

natural sites and therefore provide valuable habitat for the colonization and 

persistence of specialized species in suburban environments.  

Sites within Site Cluster Group A (predominantly open lawn sites with 

reduced canopy cover) contained the highest abundance of ants. This 

abundance was largely accounted for by large numbers of opportunist and 

generalist species. Such sites featured characteristics typical of disturbed 

sites, which allow colonization by ruderal species. These sites contained 
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comparatively few specialized species, which would be excluded by the 

frequent site management and lack of protected microsites. 

These results suggest that open sites with low vegetation cover will provide a 

favourable environment for establishment of colonizing species provided 

such species exist in nearby vegetation remnants. Additionally, provision of 

a closed tree layer at suburban sites will encourage colonisation by 

specialized species and reduces the opportunity for establishment of the 

species characteristic of disturbed sites. It can therefore be expected that 

as garden sites mature and a closed and more complex vegetation layer 

becomes established, the species that are favoured by disturbance should 

decline and a more diverse ant fauna including specialized species should 

develop. 

5.1.3 Ant Functional Groups in Suburban Environments 

Ant community composition defined by functional groups, changes 

predictably in response to habitat disturbance (Andersen 1990, Majer and 

Beeston 1996). Ant functional group composition was a reliable indicator of 

the provision of quality habitat in this study of suburban environments. Ants 

in the functional group Dominant Dolichoderinae (predominantly 

Iridomyrmex species) are known to be dominant in disturbed habitats with 

open canopies (Andersen 1990, 1993 and 1995, Greenslade and Thompson 

1981, King et al 1998) and are absent in heavily shaded sites (King et al 

1998). This study finds similar results where open sites contained a large 

proportion of Iridomyrmex sp. 1 (Dominant Dolichoderinae) but Iridomyrmex 

species were absent in the large heavily shaded rainforest reserve. An 

increase in lawn cover was significantly associated with an increase in 

Iridomyrmex sp. 1 as well as Opportunist species. Opportunists are also 

known to dominate under stress or disturbance conditions where 

dominance by Dominant Dolichoderinae may be reduced (Andersen 1990, 

King et al 1998). 
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There is an observed succession of ant community composition after land 

disturbance occurs. Modified environments such as plantations, where 

native vegetation is completely replaced, exhibit considerable changes in 

ant community composition with reduced species richness and fewer 

functional groups present (Burbidge et al 1992). Disturbed forest sites are 

initially colonised by Dominant Dolichoderinae then replaced by 

Opportunists and Generalised Myrmicinae as litter and tree cover develops 

(Andersen 1993).  

These patterns of change in community composition with changes in 

vegetation structural diversity were also observed in this study of suburban 

environments. Open sites were predominantly colonized by Opportunists 

and species that dominate in disturbed sites. A changeover in dominance 

and the introduction of specialized species occurred where sites contained 

more diverse vegetation layers and canopy cover was increased.  

These results indicate that the succession of functional groups observed in 

forested and plantation sites also occurs in suburban sites. Previous studies of 

ecosystem recovery have utilized the ant functional group model to 

evaluate the success of site restoration (Andersen 1990, 1993 and 1998, 

Burbidge et al 1992, Majer and Beeston 1996). The results of the present 

study suggest that this model may be useful in evaluation of suburban sites 

and may provide an indication of habitat quality in suburban environments. 

5.1.4 The Influence of P. megacephala on Suburban Ant Fauna 

This study has demonstrated the significant impact of P. megacephala on 

suburban ant communities as is reported elsewhere (Heterick 1997, 

Hoffmann et al 1999, Vanderwoude et al 2000). This study found a significant 

decrease in Iridomyrmex sp. 1 (Dominant Dolichoderinae, the dominant 

functional group in disturbed sites), with an increase in P. megacephala. 

Additionally, this ant had a significant negative effect on ant richness and 

diversity in suburban sites as is reported in native vegetation sites (Hoffman 

et al 1999, Vanderwoude et al 2000).  
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Although structurally diverse sites contained fewer of the species typical of 

recently disturbed sites in this study, many were dominated by the 

introduced species Pheidole megacephala. This introduced ant, which is 

associated with human disturbance has a devastating effect on native ants 

(Fox and Fox 1982, Heterick 1997, Vanderwoude et al 2000) and is a serious 

threat to the recovery of ant community dynamics following disturbance. 

The introduced tramp ant has the potential to become established in 

garden sites and nearby native vegetation. This will reduce the recovery of 

a diverse ant fauna to suburban sites. 

5.2 Enhancement of Biodiversity in Suburban Environments 

Humans dominate or at least influence most of the Earth’s ecosystems 

(Vitousek et al 1997). Studies of the biological capacity of these ecosystems 

are therefore increasingly important in the conservation of biodiversity. 

Development of conceptual models for human-dominated ecosystems can 

lead to greater understanding of the response of species to the influences 

of human activities and the ecological processes of fragmented 

landscapes (Grimm et al 2000). Such models may then be used by land use 

planners to incorporate enhancement of biodiversity into the design of 

human-dominated environments.  

As areas of intact pristine ecosystems are declining worldwide, the 

preservation of species in human-dominated areas must be considered 

(McIntyre et al 1992). Matrix habitats such as agricultural and pastoral areas 

that exist between fragments of native vegetation have significant 

capacity to support native fauna (Gascon et al 1999, Ricketts et al 2001). 

Land use types such as suburban areas can also provide fauna habitat in 

such areas as remnant vegetation patches, parklands and gardens (Majer 

and Recher 1994). The insect diversity in some agricultural landscapes is 

comparable to diversity of insects found in natural areas (Perfecto et al 

1997). This diversity is significantly reduced by an increase in management 

intensity (Perfecto et al 1997). If designed and managed correctly, modified 

habitats such as suburban gardens may provide additional habitat and act 

 



Chapter 5: Discussion and Conclusions  109 

as buffers to remnant vegetation in areas of high development intensity 

(Majer and Recher 1994).  

While there are guidelines and advice available on the creation of garden 

habitats to attract native wildlife (Baines 1985, Fingland 1994), site 

characteristics have not previously been fully tested in order to determine 

the influence of site variables on fauna diversity. This study has revealed 

many characteristics of residential gardens that aid in the enhancement of 

ant diversity in suburban environments. 

It is clear that an established tree layer encourages establishment by 

specialized species and reduces the opportunity for establishment of ant 

species characteristic of disturbed sites. In order to preserve biodiversity 

within suburban environments, landowners should therefore be advised to 

retain as much of the existing vegetation within a site as possible. Clearing 

should be limited to that necessary to allow construction of dwellings and 

for safety. In addition, landowners should be encouraged to establish or 

maintain structurally diverse vegetation layers within sites in order to provide 

diverse microenvironments for fauna habitat. As sites become established, 

the species that are favoured by disturbance should then decline and as 

vegetation layers develop a more diverse ant fauna including more 

specialized species will be favoured. 
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5.3 Conclusions 

Suburban habitats within this study supported a wide diversity of ant species. 

In particular, specialized species were supported in garden environments 

where features of natural areas such as vegetation structural diversity were 

maintained or restored. Many species were found to utilize habitats in the 

suburban matrix, indicating that suburban garden sites may provide 

supporting habitat to suburban vegetation remnants. 

Rainforest and woodland-style gardens were most similar to reserve sites in 

terms of ant community composition. These sites were highest in ant species 

richness and diversity and contained particularly high proportions of 

specialized ant species. These garden sites contained similar attributes to 

natural sites in terms of structural diversity and provision of microhabitats. 

Suburban garden sites in close proximity to remnants of native vegetation 

supported a higher diversity and a greater proportion of specialized species 

indicating the importance of suburban remnant vegetation in preserving 

biodiversity.  

Ant communities were significantly altered by the presence of Pheidole 

megacephala in this study. P. megacephala significantly reduced ant 

species richness and diversity and displaced Iridomyrmex sp. 1 (Dominant 

Dolichoderinae) at suburban sites. This ant poses a serious threat to the 

recovery of a diverse ant fauna to suburban environments. 

Ant communities in suburban environments within this study responded to 

disturbance in a similar manner to ant communities in tropical forests and 

rainforests. The composition of functional groups and presence of 

specialized species may therefore be used as an indicator of disturbance 

and the restoration of suitable habitat in suburban sites.  
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Table A1.1: Amount of Vegetation (hectares) within 100m of Study Sites
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Belah
Binalong 1 0.56 0.56
Binalong 2 0.44 0.44
Cassowary
Central 0.01 0.01
Clam
Collins
Crenshaw
Crescent 0.04 0.04
Egerton2 0.72 0.72
Egerton1 0.83 0.83
Egerton3 1.26 1.26
Coombabah 1.07 2.04 3.11
Golden 0.38 0.04 0.42
Greaves
Harran 0.39 0.39
Imperial 0.29 0.29
Mallawa
Marbella
Marine
MonaVale
Burleigh 1.55 1.53 3.08
Salvia
Seventh
Sonia
Tierney 0.2 0.2
Topaz
Woomera 1.01 1.01
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Golden 0.74 1.39 1.93 4.07
Greaves 2.32 1.73 4.05
Harran 1.78 1.78
Imperial 0 4.07 4.08
Mallawa 0
Marbella 3.87 3.87
Marine 0.11 0.11
MonaVale 0.4 0.4
Burleigh 6.9 11.78 0.77 19.44
Salvia 0.14 10.68 0.44 11.27
Seventh 0
Sonia 0.74 0.13 0.86
Tierney 0 2.48 0.83 2.83 6.14
Topaz 0
Woomera 4.4 8.13 2.14 0.14 14.81



Table A1.3: Amount of Vegetation (hectares) within 1600m of Study Sites
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Belah 1.41 72.69 2.81 7.4 84.3
Binalong 1 67.14 3.74 1.83 16 88.7
Binalong 2 65.22 3.73 2.63 16 87.58
Burleigh 21.01 8.55 34.59 14.98 3.67 82.8
Cassowary 2.96 6.96 1.14 10.76 0 1.02 22.84
Central 7.44 97.64 3.7 35.45 0.89 14.39 159.5
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Sonia 13.37 1.6 0.96 2.07 2.88 20.88
Tierney 5.99 5.69 275.89 12.15 13.09 312.81
Topaz 17.72 0 11.97 45.84 10.98 86.5
Woomera 32.49 71.45 12.41 23.71 3.42 26.2 169.69
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Appendix B1
Table B1.1: Abundance of Ant Species at All Study Sites
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MYRMICINAE Pheidole megacephala 1 27 95 4 213 24 265 770 1 1 73 347 1060 681 411 85 197 59 371 101 911 3 202 157 1154 38 1179 826 28
Pheidole sp.2 4 5 26 66 16 1 1 4 2 23 27 69 39 58
Pheidole sp.3 1
Pheidole sp.4 1
Crematogaster sp.1 1 4 1 33 3 23 26
Tetramorium sp.1 1 1 1 1
Tetramorium sp.2 21 83 1 2 54 164 15 5
Tetramorium sp.3 1
Tetramorium sp.4 2
Tetramorium sp.5 2
Tetramorium sp.6 3
Cardiocondyla sp.1 2 5 4 2 3 2 13 3 66 3 3 6 130 5 13 5 17 3
Aphaenogaster sp.1 38
Aphaenogaster sp.2 1
Epopostruma sp.1 2
Epopostruma sp.2 1 1
Mayriella sp.1 1 2
Podomyrma sp.1 1
near Unnamed genus #2 5
Unnamed genus #2 1
Colobostruma sp.1 1 2 4 1
Strumigenys sp.1 1 1
Meranoplus sp.1 1

FORMICINAE Paratrechina sp.1 337 137 436 329 14 167 211 548 314 574 22 58 289 25 187 101 347 110 48 124 140 577 583 437 168 276 4 183 5 49 4
Paratrechina sp.2 2
Prolasius sp.1 1 2
Polyrhachus sp.1 2 1 1 1
Polyrhachus sp.2 3 1
Polyrhachus sp.3 1
polyrhachus sp.4 1
polyrhaccus sp.5 2
polyrhaccus sp.6 1 1
polyrhaccus sp.7 1 2
Camponotus sp.1 11 2 10 2
Camponotus sp.2 1 1 7 3 2 1 11
Camponotus sp.3 1 10
Camponotus sp.4 3 2 7 1 1 1
Camponotus sp.5 1
Camponotus sp.6 1
Camponotus sp.7 2
Stigmacros sp.1 1 1 1
Notoncus sp.1 2 7
Notoncus sp.2 1 2 1 1 1
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Table B1.1: Abundance of Ant Species at All Study Sites
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PONERINAE Rhytidoponera sp.1 562 314 105 116 11 9 4 34 1 1 303 9 14 142 1 29 13
Rhytidoponera sp.2 3 3
Pachycondyla sp.1 2
Anochetus sp.1 1
Anochetus sp.2 1 1
Hypoponera sp.1 2 2 1
Hypoponera sp.2 1 1 1 1
Hypoponera sp.3 1 1
Leptogenys sp.1 12
Technomyrmex sp.1 2 13 62 92 8 18 5 3 10 1 3 4 3 4 1 7 6

DOLICHODERINAE Dolichoderus sp.1 2 15 1 3 1 4
Iridomyrmex sp.1 369 9 587 1173 114 1 516 1 13 130 701 2 209 2 8 223 1551 1219 1601 209 320 6
Linepithema sp.1 53
Ochetellus sp.1 1 1 3 3 10 1 22 9 35 13 33 2 6 1 9 1 4 4 1 6
Leptomyrmex sp.1 1

CERAPACHYINAE Cerapachyus sp.1 1
MYRMICIINAE Myrmecia sp.1 8

Site Abundance 1289 489 1273 1881 110 292 450 1147 355 910 802 227 1020 138 819 1243 1046 693 151 332 433 1339 105 2167 915 1877 2060 157 1167 682 1184 511 851 301 96
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Table B2.1: Abundance of Ant Functional Groups at All Study Sites
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Dominant 
Dolichoderinae Iridomyrmex sp.1 369 9 587 1173 114 1 516 1 13 130 701 2 209 2 8 223 1551 1219 1601 209 320 6
Generalised 
Myrmicinae Crematogaster1 1 4 1 33 3 23 26

Pheidole sp.1 1 27 95 4 213 24 265 770 1 1 73 347 1060 681 411 85 197 59 371 101 911 3 202 157 1154 38 1179 826 28
Pheidole sp.2 4 5 26 66 16 1 1 4 2 23 27 69 39 58
Pheidole sp.3 1
Pheidole sp.4 1

Opportunists Tetramorium sp.1 1 1 1 1
Tetramorium sp.2 21 83 1 2 54 164 15 5
Tetramorium sp.3 1
Tetramorium sp.4 2
Tetramorium sp.5 2
Tetramorium sp.6 3
Cardiocondyla sp.1 2 5 4 2 3 2 13 3 66 3 3 6 130 5 13 5 17 3
Aphaenogaster sp.1 38
Aphaenogaster sp.2 1
Rhytidoponera sp.1 562 314 105 116 11 9 4 34 1 1 303 9 14 142 1 29 13
Rhytidoponera sp.2 3 3
Paratrechina sp.1 337 137 436 329 14 167 211 548 314 574 22 58 289 25 187 101 347 110 48 124 140 577 583 437 168 276 4 183 5 49 4
Paratrechina sp.2 2
Technomyrmex sp.1 2 13 62 92 8 18 5 3 10 1 3 4 3 4 1 7 6

Subordinate 
Camponotini Camponotus sp.1 11 2 10 2

Camponotus sp.2 1 1 7 3 2 1 11
Camponotus sp.3 1 10
Camponotus sp.4 3 2 7 1 1 1
Camponotus sp.5 1
Camponotus sp.6 1
Camponotus sp.7 2
Polyrhacchus sp.1 2 1 1 1
Polyrhacchus sp.2 3 1
Polyrhacchus sp.3 1
Polyrhacchus sp.4 1
Polyrhacchus sp.5 2
Polyrhacchus sp.6 1 1
Polyrhacchus sp.7 1 2

Climate 
Specialists Mayriella sp.1 1 2

Podomyrma sp.1 1
Meranoplus sp.1 1
Prolasius sp.1 1 2
Stigmacross sp.1 1 1 1
Notoncus sp.1 2 7
Notoncus sp.2 1 2 1 1 1
Dolichoderus sp.1 2 15 1 3 1 4
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Appendix B2
Table B2.1: Abundance of Ant Functional Groups at All Study Sites

Specialist 
Predators Anochetus sp.1 1

Anochetus sp.2 1 1
Cerapachyus sp.1 1
Colobostruma sp.1 1 2 4 1
Epopostruma sp.1 2
Epopostruma sp.2 1 1
Leptogenys sp.1 12
Myrmecia sp.1 8

Cryptic species Hypoponera sp.1 2 2 1
Hypoponera sp.2 1 1 1 1
Hypoponera sp.3 1 1
Strumigenys sp.1 1 1
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