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Abstract Habitat heterogeneity, structural complexity and habitat quality are key features of the environment
that drive species’ distribution and patterns of biological organization. Traditionally, pattern-based studies have
focused on faunal responses to biological systems. However, the influence of non-biological environments such as
insular rock outcrops on patterns of vertebrate distribution is conceivably as important, but has received less
attention. Granite inselbergs are a naturally heterogeneous and spatially-limited habitat. As such, they provide an
opportunity for investigating whether environmental attributes influence social behaviour in animals that use these
kinds of habitat, particularly lizards that are well adapted to saxicoline environments. We applied ecological theory
to investigate the influence of habitat heterogeneity, structural complexity and habitat quality on patterns of
home-site occupancy in the crevice skink Egernia striolata (LLygosominea: Scincidae) from insular granite outcrops
located within fragmented agricultural landscapes. We compared home-site occupancy among solitary juveniles,
solitary adults and lizard aggregations. We found significant differences in home-site occupancy between aggrega-
tions and solitary lizard outcrop attributes measured at multiple spatial scales. The probability of a home-site being
occupied by an aggregation increased where large rock masses were present, on northern aspects near the core of
the outcrop and in structurally variegated landscapes. Significantly more aggregations occupied home-sites sur-
rounded by high boulder cover and crevice microhabitat. We provide evidence that geophysical attributes of granite
inselbergs and landscape context can influence patterns of lizard aggregation. Thus, we clearly document the

environmental correlations of variability in sociality among subpopulations of Egernia striolata.

Key words: Egernia, granite inselberg, habitat complexity, heterogeneity, lizard sociality.

INTRODUCTION

Understanding species’ distribution patterns and
levels of biological organization can be guided by eco-
logical concepts such as habitat heterogeneity theory,
structural complexity theory (MacArthur & Mac-
Arthur 1961; Morrison er al. 2006) and spatial and
temporal variability in habitat quality (Bennett ez al.
2006; Lindenmayer & Fischer 2006). These concepts
have been applied widely to investigate relationships
between vegetation-related variables and vertebrate
diversity (Tews er al. 2004; Morrison ez al. 2006),
although a clear use of terminology is necessary to
adequately relate species responses to habitat structure
(Hall ez al. 1997).The terms ‘heterogeneity’ and ‘com-
plexity’ are often used synonymously in the literature.
In this paper, habitat heterogeneity refers to patchiness
on a horizontal plane, whereas habitat complexity
refers to vertical stratification (August 1983; Linden-
mayer & Fischer 2006). We define habitat quality as
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the ability of the environment to provide conditions
appropriate for individuals and populations to persist
over time, and this should be explicitly linked to demo-
graphic process to have any useful and measurable
meaning (Hall er al. 1997; Lindenmayer & Fischer
2007). We examine these concepts to help understand
environmental correlates of variability in sociality
among subpopulations of Egernia striolata inhabiting
insular granite inselbergs.

Most pattern-based studies examining vertebrate
diversity have focused on birds and mammals in biotic
environments (Morrison ez al. 2006). However, non-
biological environments such as granite inselbergs can
be equally heterogeneous and just as structurally
complex as biotic systems (Twidale & Vidal Romani
2005). However, granite inselbergs have received little
attention in temperate regions of the world (Burke
2003) and some taxa in particular, such as reptiles,
have been poorly studied (Withers & Edward 1997).
This is despite the fact that these kinds of environ-
ments can be extremely species-rich. Recently,
Michael ez al. (2008) studied patterns of reptile
diversity in granite inselbergs and found positive

do0i:10.1111/j.1442-9993.2009.02092.x



AGGREGATE PATTERNS IN EGERNIA STRIOLATA 863

relationships with habitat heterogeneity and structural
complexity. Furthermore, environmental heterogene-
ity can influence the spatial arrangement and type of
social interactions that occur among individuals
(Stamps 1977; Gregory 1984). However, few studies
have investigated the influence of environmental
attributes on behaviour, in particular, complex social-
ity in lizards. Thus, the influence of environmental
heterogeneity on patterns of social organization in rep-
tiles represents an important knowledge gap in the
ecological and conservation literatures.

With respect to vertebrates, social behaviour has
traditionally been associated with mammalian or avian
groups (Stamps 1977) although, it is evident that soci-
ality is widespread in some groups of reptiles (Masters
& Shine 2003; O’Connor & Shine 2003; Osterwalder
et al. 2004; Chapple & Keogh 2006). One lineage, in
particular, which exhibits substantial diversity in social
organization, is the Australian scincid genus Egernia
(Gardner 1999; Chapple 2003). More than half of the
32 described Egernia species exhibit some degree of
sociality, ranging from small ‘nuclear families’ consist-
ing of a breeding pair and their annual offspring (e.g.
Egernia saxatilis, O’Connor & Shine 2003 and E. stri-
olata Bonnett 1999) to large, stable groups comprising
of highly-related, extended family members (e.g.
Egernia cunminghami Stow et al. 2001; Stow & Sun-
nucks 2004a,b; Egernia frerei Fuller et al. 2005; Egernia
kingii Masters & Shine 2003; Egernia stokesii Gardner
et al. 2001, 2002; Duffield & Bull 2002). This diversity
in social systems provides an ideal opportunity for
investigating factors influencing the variability of
complex sociality in lizards, which in turn, could
broaden our understanding of social organization in
other rock-dwelling vertebrates such as pikas Ochorona
princeps and rock hyraxes Procavia capensis (Mares
1997).

Several hypotheses have been suggested to explain
complex sociality in Egernia. These include neonatal
protection from aggressive interactions by conspecifics
(O’Connor & Shine 2003; Langkilde er al. 2007),
protection from predators (Masters & Shine 2003),
enhanced vigilance (Lanham & Bull 2004) and the
maintenance of inheritable high-quality habitat
(Langkilde er al. 2007). Furthermore, O’Connor and
Shine (2003) suggested that group size and composi-
tion may be related to habitat. For example, large rock
outcrops with large, deep crevices are able to accom-
modate large groups (e.g. E. cunminghami, Stow &
Sunnucks 2004a). Parental protection of juveniles
against infanticidal attacks by conspecifics is a plau-
sible explanation for parent—offspring associations in
species found in small family groups (Langkilde ez al.
2007). Furthermore, habitat variability and quality
could also provide complimentary explanations for the
development of complex social systems in this lineage
(Duffield & Bull 2002; Chapple & Keogh 2006).
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To test the hypothesis that aggregate patterns in
Egernia are influenced by environmental attributes,
we present a detailed case study of free living E. szri-
olata inhabiting insular granite outcrops in south-
eastern Australia. Granite outcrops are a naturally
patchy and spatially-limited resource in many envi-
ronments around the world (Porembski & Barthlott
2000), which vary considerably in habitat heteroge-
neity (relative abundance of rock and vegetation
cover), structural complexity (landform type and
composition of granite masses) and habitat quality
(rock and vegetation resource abundance). Hence,
inter- and intra-outcrop variability provides an ideal
opportunity for examining proximate factors that
may influence patterns of social organization
(Langkilde ez al. 2007). In this study, we explore the
relationship between geophysical attributes of granite
outcrops and patterns of group aggregation in E.
striolata. We used a novel theoretical approach to
examine home-site occupation by solitary lizards
versus aggregated lizards in relation to: (i) outcrop
heterogeneity; (ii) inter- and intra-outcrop structural
complexity; and (iii)) home-site habitat quality. We
hypothesized that environmental attributes will influ-
ence aggregate behaviour, with groups of lizards
occupying the largest home-sites in better quality
habitat and within the core areas of the most struc-
turally complex landforms.

METHODS

Study species

The tree crevice skink E. striolata is a medium-sized vivipa-
rous skink (snout—vent length up to 119 mm, Wilson & Swan
2008), which utilizes trees and rock outcrops in forest and
woodland vegetation types in eastern Australia (Cogger
2000; Wilson & Swan 2008). It is reported to be solitary and
aggressively territorial in some environments (Bustard
1970). For example, in the Pilliga region of New South
Wales, solitary lizards were found sheltering under the bark
of exfoliating Callitris sp. (Bustard 1970). Similarly, solitary
lizards were found in arboreal populations from lowland
woodland habitats in the South-western Slopes bioregion of
New South Wales (Cunningham ez al. 2007). In contrast,
saxicolous populations in the same bioregion form small
groups (D. Michael, pers. obs., 2006), in a similar manner to
South Australian saxicolous populations (Bonnett 1999). It is
likely, given the diversity in social systems within E. striolata,
arboreal and saxicolous populations may represent different
taxonomic entities. In this study, we focused only on saxi-
colous populations.

Study area

We surveyed granite outcrops within the southern half of the
South-western Slopes biogeographical region of New South
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Fig. 1. Location of the study area in the South-western Slopes biogeographical region of New South Wales, south-eastern

Australia.

Wales. Our study area was bordered by the towns of Tarcutta
(35°16’'N, 147°44’E) in the north; Albury (36°04'N,
146°54’E) in the south; Holbrook (35°41'N, 147°18’E) in
the east and Walbundrie (35°41’N, 146°43’E) in the west
(Fig. 1). Our study area was characterized as a variegated,
agricultural landscape (sensu Mclntyre & Hobbs 1999) and
ranged in elevation from 150 m a.s.l. in the west, to 450 m
a.s.l. in the east. Insular granite outcrops are a dominant
geological feature of the region. They vary in size, shape and
condition, and depending on soil type, support tree species
such as white box Eucalyptus albens, Blakely’s red gum Euca-
lyptus blakelyi, tumbledown red gum Eucalyptus dealbatra,
white cypress pine Callitris glaucophylla and currawang Acacia
doratoxylon. Native understorey and ground cover species are
highly depleted and compositionally modified as a result of
the long history of grazing and agricultural practices in the
region.

Study design

We surveyed lizards in 44 granite landforms (inselbergs)
located within agricultural landscapes and which ranged in
size from small (<1 ha, n = 7), medium (1-10 ha, n = 32) to
large (>10 ha, n = 5). We categorized outcrops based on geo-
morphology and the spatial arrangement of rock masses
(sensu Twidale & Vidal Romani 2005). Thus, we recognized
four inselberg landforms: (i) bornhardts; (ii) nubbins; (iii)
koppies; and (iv) scattered tors (Fig. 2).

Survey protocol

We surveyed lizards on each outcrop between October
2006 and February 2007 on clear days above 25°C and
between 09.00 and 14.00 hours using an area-constrained
(4 ha) search protocol. A 200 m x 200 m grid encompassed
the entire outcrop on 34 occasions, whereas a
400 m x 100 m transect was established on the remaining
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larger outcrops straddling the crest and opposite slopes,
thereby encompassing all aspects and topographic posi-
tions. First, we recorded basking animals and those shelter-
ing within rock crevices. We then inspected additional
habitats including beneath surface rocks and fallen timber,
and behind exfoliating bark. We did not attempt to prize
open exfoliations or flakes. Instead, where possible, we
inspected them by using a mirror to reflect torch light into
the crevice. To adequately survey all shelter-sites, we
inspected difficult to reach crevices using a 10-m extension
ladder and in some cases with the aid of rock-climbing
equipment. We assigned individuals to two age cohorts,
immature lizards (e.g. first- and second-year offspring) and
adults, by visually estimating body length. We classified
lizards as being in ‘aggregation’ if they were sheltering
within the same crevice or were observed basking on the
same rock (usually within 2-4 m of other individuals).
Without prior knowledge of home-range size and group sta-
bility in our study area, we were reluctant to assume our
aggregations consisted of family members. Furthermore, we
were unable to infer group structure (sex ratios) from our
observational data. Therefore, to avoid misinterpretation,
we use the term aggregation rather than infer ‘family
groups’ or ‘social structure’.

Measurement of covariates

We assessed heterogeneity at two scales. At a patch scale
(4-ha survey grid), we measured the per cent cover of rock
types based on volume: (i) ‘rocks’ = less than 0.5 m> (corre-
sponding with the kinds of objects that could feasibly be
rolled over); (ii) ‘boulders’ = 0.5 to 2 m’; (iii) ‘pillars’ = 2 to
5 m?; (iv) ‘blocks’ = 5 to 10 m?; and (v) ‘domes’ = more than
10 m?, as well as ground cover attributes (e.g. grasses, forbs,
leaf litter, bare earth and logs). At a landscape-scale, we
assessed the context in which each outcrop was situated
within a 1000-m radius of each outcrop. We differentiated
between outcrops located in either of two patch/matrix land-
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(d)

Fig. 2. Granite inselberg landforms surveyed in the South-
western Slopes of New South Wales: (a) bornhardt, (b)
nubbin, (c) castle koppie and (d) scattered tors.

scape contrasts: (i) outcrops surrounded by a highly dis-
turbed and relatively homogenous, human-modified matrix,
that is, landscapes containing less than 2% of the original
overstorey vegetation and supporting cereal crops or annual
pasture; and (ii) outcrops surrounded by a moderately dis-
turbed, variegated matrix, that is, landscapes containing
more than 10% of the original overstorey vegetation, native
tree plantings and both native and exotic pasture.

We assessed structural complexity in two ways. First, we
classified inselbergs by landform. Second, we recorded the
relative per cent cover of the five rock types mentioned above
on each outcrop. These scores were then converted to a
cumulative measure of structural complexity, ranging from 1
— simple outcrop (dominated by one structural class) to 5 —
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complex outcrop (outcrops containing all five structural
classes). Mid-range values relate to outcrops with corre-
sponding complexity scores.

To assess habitat quality, we recorded the number of
shelter-sites, shelter-type (e.g. crevice or flake), shelter aspect
and shelter orientation (e.g. horizontal, diagonal or vertical)
of each home-site occupied by solitary lizards and
aggregations. In addition, we assigned each home-site a ‘real
estate’ score based on a four by four classification scheme to
examine home-site characteristics in detail. One dimension
incorporated four basal area categories: (i) <0.5 m?; (ii) >0.5—
2 m?; (iii) 2-5 m?; and (iv) >5 m?, and the second dimension
incorporated four identical height categories. Thus, 16 real
estate combinations were possible, ranging from small ‘rocks’
with a real estate of 1.1 to large ‘blocks’ with a real estate of
4.4. This classification scheme captured diversity in rock
formations, although a high correlation between basal area
and height enabled the 16 combinations to be condensed to
four height categories in subsequent analysis. In addition, we
measured a range of explanatory variables within a 10-m
radius of each home-site, including the per cent cover of rock
types, projected canopy and understorey cover (shade
effects) and ground cover attributes (e.g. native and exotic
forbs, native and exotic grasses, leaf litter and bare earth).

Statistical analysis

We explored relationships between aggregate abundance and
habitat heterogeneity using generalized linear models
(McCullagh & Nelder 1989). We modelled aggregations in
two stages, first by considering whether the home-site was
occupied by an aggregate or not and second (given occu-
pancy by a solitary individual), whether the solitary indi-
vidual was an adult or not. We used linear logistic regression
models to estimate effects of habitat variables. We con-
structed models first by fitting explanatory variables sepa-
rately, ignoring all other variables, and second by jointly
considering all likely candidate variables. We selected the
most parsimonious models using Akaike and Schwartz Infor-
mation Criteria for all possible regressions. In all cases, we
checked inferences by refitting models using the generalized
linear mixed models framework with farm (z=24) as a
random effect to control for non-independence among out-
crops situated within the same management unit.

RESULTS

Summary statistics

We recorded a total of 480 individual E. striolata from
44 inselbergs, representing observations of 102 aggre-
gations, 119 solitary adults and 98 solitary immature
lizards. Four outcrops contained no lizards, the
number of aggregations per inselberg ranged from zero
to nine, and group sizes ranged from two to four. We
observed lizard pairs on 61 occasions (60%), aggrega-
tions of three on 33 occasions (32%) and aggregations
of four on eight occasions (8%).

doi:10.1111/.1442-9993.2009.02092.x
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Relationship between habitat heterogeneity and
aggregation abundance

Using Poisson regression analysis, we found aggregate
abundance was significantly related to outcrop and
landscape heterogeneity. The most parsimonious
mixed model revealed the predicted number of lizard
aggregations was positively related to both the per cent
cover of granite pillars (P < 0.01) and landscape
context (P < 0.001), and negatively related to exotic
grass cover (P<0.01). As pillar cover increased and
exotic grass cover decreased, the predicted number of
aggregations increased. Likewise, more aggregations
were predicted to occur on outcrops situated in varie-
gated landscapes than outcrops situated in highly
modified, homogenous landscapes.

The relationship between outcrop complexity
and lizard aggregation patterns

We found that the probability of a home-site being
occupied by an aggregation of lizards differed signifi-
cantly among landforms (/= 0.003). Home-site occu-
pancy by an aggregation was highest in tor landforms
and lowest in nubbin landforms (Fig. 3). We observed
twice as many solitary adults on bornhardts and three
times more solitary adults on nubbins than aggregated
lizards. We found no significant difference in home-site
occupancy among landforms between solitary adults
and immature lizards (P = 0.38).

We found that the height of a home-site had a
significant effect on whether a home-site was occupied
by an aggregation of lizards or a solitary lizard
(x5=28.5, P<0.001). The probability that a home-
site would be occupied by an aggregation increased in
relation to rock height (Fig. 4). Furthermore, we
found a high probability that a solitary lizard occupy-
ing a low (and hence smaller) home-site would be a
subadult, rather than a juvenile lizard (y3=11.4,
P=0.01).

We found a significant relationship among aggregate
and solitary lizard and home-site real estate scores
(x3s=53.32, P=0.003). More than 70% of all lizard
aggregations were observed on home-sites with high
real estate combinations (i.e. 3.3, 3.4 and 4.4). In
contrast, 55% of immature lizard observations and 65%
of solitary adult observations were from home-sites
with comparatively low real estate combinations. Soli-
tary adults and immature lizards were more abundant
on home-sites with a real estate score of 1.1 or 2.2.

Influence of habitat quality on patterns of
lizard aggregation

Opverall, we found that the habitat used by aggregated
lizards differed significantly from that of solitary adults

doi:10.1111/j.1442-9993.2009.02092.x
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Fig. 4. The estimated probability a home-site will be occu-
pied by an aggregation of Egernia striolata in relation to rock
height.

and solitary immature lizards. Chi-squared tests on
individual habitat characteristics revealed the per cent
cover of boulders (y3=10.78, P=0.029) and number
of crevices (y2 =4.09, P=0.018) differed significantly
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between lizard classes (Fig. 5). The number of crevices
and per cent cover of boulders surrounding the home-
site of aggregated lizards was greater than home-sites
occupied by solitary lizards. In addition, although not
significant, the surrounding microhabitat of home-
sites occupied by solitary immature lizards contained a
greater per cent cover of bedrock, surface rocks,
grasses, forbs, bare soil and dead trees (Fig. 5).

The influence of topography on the spatial
distribution of Egernia aggregations

We found that both the topographic position
(x3=12.7, P=0.005) and the aspect (y;=15.1, P=
0.004) in which lizard home-sites were situated within
an outcrop had a significant effect on whether they
were occupied by an aggregation or not. A greater
proportion of lizard aggregations occupied home-
sites near the core (and hence peak) of the outcrop and
on the northern aspects. Solitary immature lizards

© 2010 The Authors
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Mean values of (a) categorical variables, and (b) continuous variables surrounding home-sites occupied by lizard

were significantly abundant on north facing aspects
(x2=14.9, P=0.005), although home-sites occupied
by this age cohort were often located on the lower
slopes, and near the edge of the outcrop.

DISCUSSION

Over the past decade there has been a diverse literature
published on the ecology, life history and behaviour of
the Egernia group (reviewed by Chapple 2003). These
studies have primarily focused on two topics: (i) group
structure and stability (Gardner er al. 2001; Masters &
Shine 2003; O’Connor & Shine 2003; Osterwalder
et al. 2004; Fuller er al. 2005; Chapple & Keogh
2006); and (ii) kin discrimination (Main & Bull 1996;
Bull ez al. 2001; O’Connor & Shine 2005). Langkilde
et al. (2007) suggested the main benefit of forming
stable social groups in E. saxatilis is the care afforded to
offspring by parents and not access to high quality,
inheritable territories. Others have suggested that

d0i:10.1111/j.1442-9993.2009.02092.x
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social groupings are not driven by habitat attributes
(Osterwalder er al. 2004), nor are they restricted to
specific habitat type such as rock outcrops (Fuller ez al.
2005). However, environmental factors can influence
genetic structure and demographic processes (Stow
et al. 2001). Below, we discuss patterns of aggregate
behaviour in E. striolata in relation to three environ-
mental attributes: habitat heterogeneity, structural
complexity and habitat quality.

Outcrop and landscape heterogeneity

Habitat heterogeneity theory assumes that structurally
diverse environments may provide more niches,
thereby increasing species diversity (Tews ez al. 2004).
We extend this concept to explain patterns of aggre-
gation in Egernia. We found group formation increased
significantly in structurally diverse environments and
over multiple spatial scales. Among outcrops, the
number of aggregations encountered on an outcrop
increased in response to granite ‘pillar’ cover. Like-
wise, more aggregations were predicted to occur on
outcrops situated in variegated landscapes than out-
crops situated in highly modified landscapes, suggest-
ing matrix conditions may influence meta-population
dynamics in E. striolata. Other studies have found
habitat modification to have a profound affect on the
dispersal ability and genetic structure of saxicolous
reptile populations. For example, Stow ez al. (2001)
found family groups of E. cunninghami inhabiting out-
crops in heavily cleared environments to be more
genetically structured than those living in near natural
environments. Berry er al. (2005) found saxicolous
populations of Oligosoma grande to be more genetically
structured in outcrops surrounded by introduced
pasture than outcrops surrounded by native tussock
grass.

We also found a topographic partitioning effect
among social groupings, whereby lizard aggregations
occupied core-area home-sites compared with solitary
immature lizards that occupied peripheral home-sites.
This pattern raises some interesting insights into sub-
population stability. It is plausible that dispersing
lizards occupy territories peripheral to established
lizard groups in wait of such time when breeding pairs
dissolve, thereby providing solitary lizards with an
opportunity to establish a pair bond. Acquisition of
vacated high quality territories by ‘floater’ individuals
has been reported in avian studies (Zack & Stutchbury
1992).

Habitat complexity

Habitat complexity theory assumes that species diver-
sity increases in response to increasing habitat com-

doi:10.1111/j.1442-9993.2009.02092.x

plexity (MacArthur & MacArthur 1961; Tews ez al.
2004). The intraspecific variability in patterns of
aggregation documented in this study followed a
similar trend, whereby aggregate abundance increased
in response to structural complexity. The four granite
landforms examined in this study varied considerably
in structural complexity (Twidale & Vidal Romani
2005). Bornhardts and nubbins are structurally
homogenous inselbergs, whereas koppies and tors are
structurally variable (Fig. 2). These two landforms are
the reduced remnants of much larger bornhardts
(Twidale & Vidal Romani 2005) and therefore, contain
greater diversity of rock sizes and crevice microhabitat.
Hence, we found lizard aggregations to be most abun-
dant on tor landforms and least abundant on nubbins
(Fig. 3). A similar pattern was evident within outcrops.
Lizard aggregations were more likely to occupy the
tallest home-sites (Fig. 4). In contrast, solitary imma-
ture lizards were found to occupy low home-sites. This
suggests immature lizards (potential dispersers or
orphans), are either unable to secure a home-site
already occupied by an established group or have not
yet formed a pair bond. Alternatively, immature lizards
may simply be able to occupy rocks with smaller and
fewer crevices than larger adult lizards (O’Connor &
Shine 2003). Territorial behaviour and aggression
towards conspecifics is well documented in this species
(Bustard 1970; Bonnett 1999; Bull ez al. 2001). Thus,
groups of lizards may be better equipped to defend a
large home-site territory than a solitary individual.
Alternatively, the risk of predation by large common
elapids such as the eastern brown snake Pseudonaja
textilis (Michael er al. 2008) are significantly reduced
on tall, steep-sided granite masses potentially contrib-
uting to group stability and aggregate behaviour.

Habitat quality

The broad similarity in habitat attributes surrounding
home-sites occupied by lizard aggregations and soli-
tary individuals is consistent with a similar study on E.
saxatilis by Langkilde ez al. (2007). We found the only
microhabitat variables to differ significantly between
the lizard aggregations and individuals were the
amount of boulders surrounding the home-site and
the number of crevices (Fig. 5). Similarly, Langkilde
et al. (2007) measured variables relating to crevice
dimensions (e.g. length, width and depth) and found
them to differ significantly between home-sites sup-
porting solitary juveniles and home-sites supporting
juveniles living within family groups. The broad simi-
larity between these studies is not surprising consider-
ing both species are related (Gardner ez al. 2008) and
occupy similar habitats. Thus, our data provide addi-
tional evidence to suggest that parental protection of
offspring may be a causal factor in the social organi-
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zation of ‘nuclear-type’ lizard families, rather than
access to better quality habitat.

We found home-site occupancy by lizard aggrega-
tions to be influenced by aspect and topography.
Family groups were more abundant near the core (and
often the peak) of the outcrop and on the northern
aspects. Because E. striolata is a heliothermic species
requiring access to solar radiation periodically
throughout the day (Greer 1989), it is likely that
elevated, core-area home-sites, that are exposed to
maximum periods of solar radiation, increase the
fitness of lizard groups. Lizards that are able to raise
their core body temperature quickly, and safely, are
more likely to be able to defend territories, forage and
develop stable social groups.

Summary

This study used a novel approach of applying theoreti-
cal concepts traditionally used to explain patterns of
biological diversity to investigate patterns of aggrega-
tion in E. striolata. We specifically examined the influ-
ence of geophysical and landscape attributes on
patterns of lizard aggregation and spatial distribution
in a naturally diverse, spatially-limited, non-biological
system. We found granite inselberg type, landscape
condition and home-site structure significantly influ-
enced population dynamics and occupancy patterns of
lizard home-sites. This study has clearly documented
the environmental correlates of variability in sociality
among subpopulations of E. striolata. Thus, our data
contribute to the growing literature on the Egernia
group and provide information that may establish a
foundation from which future work on the broader
mechanisms involved in the evolution of complex soci-
ality in rock-dwelling vertebrates could be focused.
Further studies are required to investigate social struc-
turing and genetic relationships among family groups
in our study area to help elucidate some of the con-
ceptual questions we raise.
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