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abstract
The ecological impact of roads and traffic is now widely acknowledged, with a variety
of mitigation strategies such as purpose designed fauna underpasses and overpasses
commonly installed to facilitate animal movement. Despite often being designed for larger
mammals, crossing structures appear to enable safe crossings for a range of smaller, ground
dwelling species that exhibit high vulnerability to roads. Less attention has been paid
to the extent to which fauna overpasses function as habitat in their own right, an issue
particularly relevant to reptiles and amphibians. The Compton Road fauna array (Brisbane,
Australia) includes a vegetated fauna overpass which connects two urban forest reserves
and traverses a major four lane arterial road. The aim of this study was to quantify the
extent to which colonisation of the Compton Road fauna overpass by reptile and amphibian
species living in adjacent forests occurred. Pitfall sampling at seven sampling sites occurred
between June 2005 and February 2010, starting approximately six months after overpass
construction, with additional observational detections throughout this period. The
overpass yielded higher species diversity and capture rates compared with the forest areas.
Species accumulation curves demonstrated a strong and consistent colonisation rate of the
overpass throughout the six year monitoring period, while persistent occupation by species
on the overpass throughout the six years suggests permanent colonisation of the vegetated
structure as an extension of the natural forest habitat. These outcomes demonstrate
that the fauna overpass at Compton Road provides suitable habitat for diverse local
herpetofauna communities and suggest enhanced habitat connectivity across the road.
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction
The ecological impact of roads and of the traffic they carry is now widely acknowledged (Forman and Alexander, 1998;
Beckman et al., 2010; van der Ree et al., 2015). Most conspicuously, animals attempting to cross roads are at risk of being
killed or injured by collisions with vehicles (Coffin, 2007; Glista et al., 2009). Roads can also disrupt or prevent daily and
seasonal movements and, where the roadway acts as a significant barrier, may isolate populations, potentially increasing
the chances of local extinction (Benítez-López et al., 2010; van der Ree et al., 2015). Attempts to mitigate these effects have
included the erection of exclusion fencing to prevent animals from accessing the road surface, and the construction of various forms of structures designed to facilitate the safe movement of animals across the road (Mata et al., 2008; Corlatti
et al., 2009; Glista et al., 2009). The most widely implemented purpose-built fauna passages are underpasses and overpasses, installed specifically to facilitate animal movement, as opposed to drainage culverts or similar structures which are
sometimes used opportunistically (Yanes et al., 1995). These purpose-built structures are now found throughout the world
(Corlatti et al., 2009; Beckman et al., 2010). The primary aim of such structures is to overcome the barrier effect associated
with roads, thereby improving the permeability of the road network; although their effectiveness varies greatly between
taxa (Bissonette and Adair, 2008; Glista et al., 2009; van der Ree et al., 2015).
Reptiles and amphibians (herpetofauna) are especially vulnerable to the effects of roads (Woltz et al., 2008; Eigenbrod
et al., 2009; Hamer et al., 2015; Andrews et al., 2015). Being typically slow moving and ground dwelling, these taxa are particularly prone to being killed while attempting to cross roads (Goldingay and Taylor, 2006; Roe and Georges, 2007; Clark
et al., 2010). Additionally, herpetofauna are uniquely at risk of road effects due to thermoregulatory requirements that attract them to warm road surfaces (Forman et al., 2003; Andrews et al., 2015). These impacts have been shown to significantly
alter the genetic diversity of populations separated by roads (Steen and Gibbs, 2004; Clark et al., 2010) and has been strongly
implicated in the sudden decline of several species (Beaudry et al., 2008; Corlatti et al., 2009).
Although some fauna crossing structures have been designed specifically for certain taxa (e.g. Ball and Goldingay, 2008
and van der Ree et al., 2009), most are installed for larger mammal species, especially deer and carnivores (Forman et al.,
2003). Nonetheless, many species of herpetofauna have been detected using both underpasses and overpasses (Bond and
Jones, 2008; Mata et al., 2008) and have taken advantage of existing drainage culverts and water flow infrastructure (Yanes
et al., 1995). Among the most abundant and successful crossing structures are specialised amphibian tunnels especially common in Europe which, when used in conjunction with guide fencing, have significantly reduced road kill rates and enhanced
adjacent populations (Woltz et al., 2008).
Herpetofauna use of fauna overpasses is less well studied (Beckman et al., 2010), with the important exception of the famous Groene Woud in the Netherlands (50 m wide, 65 m long, and spanning a major motorway), which was designed specifically to provide habitat and connectivity for local amphibian populations (van der Grift et al., 2009). An important component
of the Groene Woud was the provision of a series of ponds and waterways across the length of the overpass. The maintenance of such necessary environmental conditions requires specialised pumping and ongoing management (Schellekens
et al., 2005), yet resulted in the establishment of six amphibian species (van der Grift et al., 2009).
Fauna overpasses are the largest and most effective crossing structures, as they able to benefit the greatest diversity
of species (Glista et al., 2009; Hayes and Goldingay, 2009). Traditionally, many of these structures were designed primarily to facilitate the movements of larger mammals. Planted vegetation is typically open in structure, providing maximum
visibility preferred by the main target species (Beckman et al., 2010). However, research on the capacity for fauna overpasses to enhance the movements of other taxa has indicated that a wide range of animals also use these structures to cross
roads (Jacobson, 2005; Tremblay and St Clair, 2009), including the important discovery that many species of smaller forest
dwelling passerines routinely use overpasses where the structure of the plantings resembles that of the surrounding habitat
(Jones and Bond, 2010; Jones and Pickvance, 2013; Pell and Jones, 2015). Information about herpetofauna use of vegetated
overpasses remains, however, extremely limited.
Despite the dramatic increase of purpose designed fauna crossing structures in Australia over the last decade (Jones et al.,
2010), only five fauna overpasses have been constructed to date. Although all are fully vegetated, only two have been monitored (Hayes and Goldingay, 2009). The most intensively studied of the Australian fauna overpasses is that at Compton
Road (Fig. 1), located on the outskirts of Brisbane in subtropical Queensland (Veage and Jones, 2007; Bond and Jones, 2008).
Ongoing research since the construction of the overpass in 2005 has reported on a comprehensive suite of taxa regularly
using the structure including terrestrial and arboreal mammals, invertebrates and birds (Veage and Jones, 2007; Bond and
Jones, 2008; Taylor and Goldingay, 2010; Jones and Pickvance, 2013; Pell and Jones, 2015).
Given that the primary objective of most fauna crossing structures is to enhance wildlife movements through increasing
the landscape permeability of roads (Garcia-Gonzalez et al., 2012), much of the focus of the associated monitoring tends to
be on verifying the passage of animals across roads and on the long term implications of such movements, including but not
limited to gene flow and population persistence (Eigenbrod et al., 2009). Apart from the notable Dutch example mentioned
above, very little attention has been paid to fauna overpasses acting as habitat in their own right as opposed to a means of
enabling movement. However, these often substantial structures, if appropriately designed and maintained, may also represent suitable habitat for occupation as well as potential corridors for gene flow and connectivity, a fundamental goal of
restoration ecology (Forman et al., 2003). This is especially relevant for herpetofauna, which tend to be smaller in size and
with relatively small regular home ranges (Ross et al., 2000).
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Fig. 1. Compton Road overpass, southern Brisbane, Queensland, Australia (Photograph: Amy Bond).

The general aim of the present study was to investigate the extent to which colonisation of the Compton Road fauna
overpass by reptile and amphibian species living in adjacent forest occurred. More specifically, we were interested in assessing the rate of colonisation and suitability of the vegetated overpass as habitat, by comparing species diversity on the
overpass with species diversity in the surrounding forest.
2. Methods
Compton Road is located in southern Brisbane, the largest city (approximately 2.24 million people [ABS.gov.au]) in
Queensland, Australia. This major urban arterial road consists of two dual lanes and has a speed limit of 70 km/h. During this study period, traffic volume on Compton Road was estimated at just over 5000 vehicles per day (Veage and Jones,
2007). The road bisects two of the region’s most significant urban bushland remnants, Karawatha forest reserve (940 ha) to
the south of the road and Kuraby bushland (140 ha) to the north (Jones et al., 2010). Both of these forests have been formally
declared to be of bioregional and state biodiversity significance (Mack, 2005), providing relatively undisturbed habitat for a
wide range of native flora and fauna, including numerous rare and significant species (Veage and Jones, 2007). In 2004–2005,
the widening of Compton Road from two to four lanes threatened to further bisect the remnant forests, as well as increase
the already frequent collisions between wildlife (mainly wallabies) and vehicles (Veage and Jones, 2007). To mitigate these
impacts, the road design was negotiated to include the Compton Road fauna array (CRFA), which included two fauna underpasses, three rope ladders, a line of glider poles and, most significantly, a fauna overpass (27°36′ 53.11′′ S, 153°05′ 03.12′′ E)
(Fig. 1). This structure is hourglass shaped, 70 m long, 15 m wide at the midpoint and 20 m wide at each end. Roadside
exclusion fencing (2.48 m high) extends the full length of the overpass, continuing along the entire edge of the forest at
each side (Bond and Jones, 2008; Jones et al., 2010). The fencing includes a 50 cm base of thick rubber matting with mesh
of the fence extended horizontally and buried at ground level; however, due to the presence of drainage holes and fencing
requirements, this structure does not entirely exclude small animals such as reptiles and frogs.
The vegetation in Karawatha forest and Kuraby bushland is primarily composed of dry eucalypt forest and woodland,
accompanied by native heath understories (Veage and Jones, 2007; Bond and Jones, 2008; Jones et al., 2010). In order to

224

M.E. McGregor et al. / Global Ecology and Conservation 4 (2015) 221–231

Fig. 2. Location of study sites (1–7) within Kuraby bushland (north), Karawatha forest (south) and on the Compton Road overpass, southern Brisbane.

replicate this vegetation type on the overpass, the mulched surface of the structure was planted with native tree and shrub
species of mainly local providence (Jones et al., 2010). One non-local species of grass (Paspalum sp.) was used extensively
to ensure soil stability (R. Coutts, pers. comm.). The overpass was planted at a rate of 70 shrubs and six trees per 100 m2 ,
with about 30% of the area remaining largely open to facilitate the movement of larger mammals (kangaroos and wallabies)
while providing habitat and cover on the overpass (Jones et al., 2010). The vegetation present on the overpass was planted in
early 2005 and surveys undertaken in 2009 found that 95% of the trees and shrubs had survived, levels of weed infestation
were low and vegetation structure was similar to that of neighbouring forests (Jones et al., 2011).
Herpetofauna surveys were conducted at seven sampling sites between June 2005 and February 2010: four in Karawatha
forest (site 1–4), two at Kuraby bushland (site 5–6), and one on the overpass (site 7) (Fig. 2). All six of the forest sampling
sites were located within one kilometre of the overpass. The seventh sampling site, located in the centre of the overpass, was
implemented in February 2006, approximately six months after the completion of construction. Sites were chosen to sample
a representative range of the typical forest habitat occurring near the overpass, which comprised eucalypt woodland, moist
gullies and disturbed open areas. The recreated habitat on the overpass was designed to provide habitat continuity between
the forests on either side of the road (Jones et al., 2010).
2.1. Data collection
Herpetofauna data were obtained using two survey techniques: pitfall trapping and observational hand searches. Each
trapping session was undertaken over three days and two nights, every two months for six years. Each sampling site consisted of a 15 m length of 40 cm high mesh drift fence, positioned to run through the centre of three 20 L bucket pitfall
traps and extend 2 m beyond the outside buckets. During each session, pitfalls were checked both morning and afternoon
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and captured herpetofauna identified to species level by S.K. Wilson. All animals were released at the point of capture. To
minimise disturbance of the site, pitfall buckets were left in place with a close fitting lid attached between trapping sessions. Animals were not marked, so recaptures could not be determined. All animal capture and handling procedures were
approved by the Griffith University Animal Ethics Committee (AES/04/05/AEC).
Observational and hand search surveys were undertaken by S.K. Wilson at all sampling sites for 15 min during each trapping session. These surveys included searching along a transect running parallel and within 10 m of the trapping line. All
large natural structures such as fallen logs and tree trunks were examined though this was not applicable on the overpass.
Prior to analyses both species data and capture data were transformed using a log10 transformation. Following this,
normality (Shapiro–Wilk’s) and homogeneity of variance was confirmed. Mean capture rates between the seven sampling
sites were compared using analysis of variance (ANOVA) through SPSS (IBM, 2010). ANOVAs were performed on means of
total annual captures at each sampling site including invasive cane toad (Rhinella marina) captures, and separately with R.
marina excluded.
Analysis of similarity (ANOSIM) of captured species was based on a resemblance matrix calculated using Bray–Curtis similarity (Faith et al., 1991; PRIMER 6, 2005). ANOSIM was used to determine statistical levels of species similarity between the
three a priori groups: Karawatha forest, Kuraby bushland and the overpass. All analyses were conducted on a complete data
set (with R. marina) and again with R. marina removed. ANOSIM generates an R statistic between 0 and 1 that numerically indicates the level of separation between groups, with 1 being distinctly separate (Clarke and Gorley, 2001). Following this, the
contribution of species to within-group similarity and between-group dissimilarity with regard to the a priori groups was
examined using single factor SIMPER analysis. SIMPER analysis (Clarke and Gorley, 2001) was performed using Bray–Curtis
similarity as a measure of resemblance. The diversity of species between the three sampling areas was compared using
the Shannon–Weiner Index (Krebs, 1999). Nonmetric multidimensional scaling (MDS) analysis using a Bray–Curtis similarity matrix was conducted on species capture data to visually represent species capture similarity at all sampling sites. All
analyses used a significance value of 0.05.
To assess the addition of new species to the research areas over time, species accumulation curves (Krebs, 1999) for
Karawatha forest, Kuraby bushland and the overpass were constructed using the cumulative total number of species detected each year. These data were fitted with a quadratic function using SPSS (IBM, 2010).
3. Results
3.1. Capture rates
A total of 343 individuals belonging to 18 species (four amphibian, 14 reptilian) were captured in the pitfall traps during
the study period. Observation and hand search data contributed another 11 species, bringing the total species count to 29
(five amphibians, 24 reptiles) (Table 1). Site 6 (Kuraby) produced the highest number of individual captures (66), closely
followed by the overpass (site 7), which yielded 57 individual captures. Cane toads (R. marina) were the most frequently
captured species across all sampling sites (87 captures; 25.3%), ranging from two to 30 captures (sites 2 and 7 respectively).
When R. marina were removed from the data set, site 6 retained the highest capture rate of 43, while captures on the overpass
(site 7) were reduced to 27. Nevertheless, despite the large number of R. marina captured on the overpass, the total number
of captures of native species for the overpass was higher than for all sampling sites except site 6 (Table 2).
Mean capture rates (Table 2) were significantly different between sampling sites (df = 6, 34; f = 4.885; p = 0.001).
Tukey’s HSD post-hoc analysis identified significant differences in capture rates between site 3 (in Karawatha) and sites 5
and 6 (in Kuraby) and site 7 (overpass). When R. marina were removed from the data set, however, differences in capture
rate of native species between the seven sampling sites were not significant (df = 6, 34; f = 1.964; p = 0.099). The mean
number of captures per session for the overpass (site 7) was 3.0 compared to those for the Karawatha sites, which ranged
from 0.59 (site 3) to 1.09 (site 1) and those for the Kuraby sampling sites with mean capture rates of 2.0 (site 5) and 3.0 (site
6) per trap effort.
3.2. Species similarity between research areas
Ten of the 29 species observed were found only in the two forest areas, while 62% (18 of 29) of species were detected
in both forest areas and on the overpass. The two forest areas, Karawatha and Kuraby, shared 21 species, with the highest
Sørensen Index of 0.86. In contrast, a comparison of the number of species shared between the overpass and Karawatha, and
the overpass and Kuraby, yielded Sørensen Index of 0.74 and 0.78 respectively. Comparing the number of species found on
overpass sites with those found on all forest sites yielded a Sørensen Index of 0.77, with one species (Hemidactylus frenatus)
detected only on the overpass.
Comparison of Shannon–Weiner indices identified minor differences in captured species diversity between the three
sampling areas (Karawatha: 1.77; Kuraby: 1.73 and the overpass: 1.67). The MDS (multidimensional scaling analysis) treatment grouped the two Kuraby sampling sites (5–6) with sampling site 7 (the overpass site), while the four Karawatha sampling sites (1–4) were distinctly separate (Fig. 3(a)). Removal of R. marina captures from the data set resulted in a scattering
of the groups, although the distinction between the Karawatha sites and the rest was still evident (Fig. 3(b)).
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Table 1
Species of herpetofauna detected using pitfall trapping and observational
surveys in Karawatha forest (sites 1–4), Kuraby bushland (sites 5–6) and on
the overpass (site 7). ( = pitfall, • = observed). Grey indicates invasive
species.
Species
Reptiles
Calyptotis scutirostrum
Carlia vivax
Cryptoblepharus pulcher
Ctenotus robustus
Ctenotus taeniolatus
Demansia psammophis
Diplodactylus vittatus
Diporiphora australis
Eulamprus martini
Eulamprus quoyii
Eulamprus tenuis
Gehyra dubia
Hemiaspis signata
Lampropholis amicula
Lampropholis delicata
Lialis burtonis
Lygisaurus foliorum
Oedura robusta
Morethia taeniopleura
Physignathus lesueurii
Pogona barbata
Tiliqua scincoides
Varanus varius

Karawatha

Kuraby



•

•

•











•
•
•
•

•
•




•

•
•

Overpass

•




•

•
•










•
•
•
•

•
•
•



•



•



•






•

•
•

Hemidactylus frenatus
Amphibians
Limnodynastes peronii
Limnodynastes terrareginae
Platyplectrum ornatum
Pseudophryne raveni

•






•









Rhinella marina







Total species

22

27

19

Table 2
Species, total and mean captures per session for herpetofauna caught in pitfall traps in Kuraby bushland
(sites 1–4), Karawatha forest (sites 5–6) and on the overpass (site 7). Grey indicates invasive species.
Species
Reptiles
Calyptotis scutirostrum
Carlia vivax
Cryptoblepharus pulcher
Ctenotus robustus
Diplodactylus vittatus
Diporiphora australis
Eulamprus tenuis
Lampropholis amicula
Lampropholis delicata
Lialis burtonis
Lygisaurus foliorum
Pogona barbata
Tiliqua scincoides
Amphibians
Platyplectrum ornatum
Pseudophryne raveni
Limnodynastes peronii
Limnodynastes terraereginae

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

0
4
6
0
5
0
0
2
0
0
2
1
1

0
0
1
0
0
0
1
8
2
3
0
0
0

0
2
0
0
0
3
0
4
1
0
0
0
0

0
3
1
0
5
0
0
1
0
0
2
1
0

1
0
0
0
3
3
0
0
2
2
0
0
0

0
5
1
0
1
11
0
1
2
2
0
1
0

0
3
1
2
0
1
0
1
0
1
1
1
0

0
0
0
0

0
2
0
2

0
0
0
0

0
0
0
0

0
5
2
0

6
3
10
0

5
1
10
0

Rhinella marina

3

2

3

5

26

23

30

Total captures
Species richness
Mean captures per session

24
8
1.09

21
8
0.95

13
5
0.59

18
7
0.82

44
8
2.0

66
12
3.0

57
12
3.0

ANOSIM analysis showed significant similarity between the species caught in the pitfalls within Kuraby compared with
those on the overpass (R = 0.000) but not between Karawatha and the overpass (R = 0.083) or Karawatha and Kuraby

M.E. McGregor et al. / Global Ecology and Conservation 4 (2015) 221–231

227

a

b

Fig. 3. MDS analysis of species detected between study sites, categorised into a priori groups (Karawatha sites 1–4, Kuraby sites 5–6 and overpass site 7)
with R. marina (a) included and (b) removed from the data set.

(R = 0.196) with R. marina removed. SIMPER analysis demonstrated high dissimilarity between all three groups when R.
marina were removed. Dissimilarity was lowest between Kuraby and the overpass (average dissimilarity: 50.82), while
dissimilarity between Karawatha and Kuraby (average dissimilarity: 76.18), and between Karawatha and the overpass
(average dissimilarity: 77.06) was much higher.
3.3. Rate of species accumulation on the overpass
Species accumulation curves (Fig. 4) for Karawatha and Kuraby indicated that both approached an asymptote after about
six years of surveys (18–20 trapping surveys) though with slightly different maxima (projected total species for Karawatha
was 14.0 and for Karawatha was 13.2). In contrast, the overpass appeared to have been steadily colonised by new species
throughout the six years, with little indication of an easing of the rate of species accumulation. The relationship between
the number of new species and time on the overpass was remarkably linear (R2 = 0.963) indicating the addition of
approximately 2.2 species per year. The equivalent R2 values for Karawatha and Kuraby were 0.762 and 0.807 respectively.
4. Discussion
Karawatha forest and Kuraby bushland in southern Brisbane support a rich diversity of herpetofauna (Veage and Jones,
2007). The presence of a four-lane road between them represents a major barrier to any potential movement or gene flow
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Karawatha
Kuraby
Overpass

14

Species accumulation

12
10
8
6
4
2
0
1

3

5

7

9

11

13

15

17

19

21

Trap session
Fig. 4. Species accumulation curves for six years (2005–2010, indicated by dashed lines) for the three research areas: Kuraby bushland, Karawatha forest
and the Compton Road overpass.

between the two reserves (Veage and Jones, 2007; Andrews et al., 2008). Although intended primarily for larger mammal
species, the construction of the Compton Road fauna overpass provided a potential means of connectivity between populations of herpetofauna species living on either side of the road. A total of 29 (24 reptile and five amphibian) species were
identified within one kilometre of the overpass between 2005 and 2010. This represents 25% of all herpetofauna species
known to occur within the Greater Brisbane region (Ryan, 1995). Of these, 19 were pitfall trapped in the forest research
areas and a further 11 were detected by observation or hand searches. It is important to note, however, that the spatial
arrangement of the sampling sites was associated with a previous survey with a more general objective of determining
herpetofauna species richness in the surrounding forest (S. Wilson unpubl. data). This layout resulted in a somewhat unbalanced sampling design (four sampling sites in Karawatha, two in Kuraby and one on the overpass) in response to the varied
habitat sizes. This is likely to have contributed to the variation in our data obtained for the three areas of study.
The aim of this study was to ascertain the extent to which local herpetofauna communities had been able to colonise the
reconstructed habitat of the overpass. A central aspect associated with interpreting the results is clarifying what is meant
by ‘colonisation’, which in this case, includes three interconnected concepts. First, colonisation may refer to the detection of
species that have successfully moved onto the overpass, providing a measure of species diversity. Second, colonisation may
describe the increasing species diversity on the overpass, measured as species accumulation, which increases over time.
Finally, permanent colonisation relates to the prolonged persistence of species that have come to occupy the structure as
an extension of natural forest habitat. This latter aspect is addressed by assessing the long-term presence of species found
on the overpass during the study, coupled with a likely assessment of permanent colonisation based on home range and
life-history understanding.
The success of the overpass was convincingly confirmed with 19 species captured or detected on the overpass. That is,
over 60% of species known to occur in the surrounding forest were detected on the overpass. Capture rates and species diversity of herpetofauna detected on the overpass were not statistically different to those from the Karawatha and Kuraby
sites. Moreover, the overpass site was amongst the highest of all sites for both capture rates and species richness. This result
is important as it demonstrates that a diverse range herpetofauna species have come to occupy the overpass, which can be
regarded as clear evidence of the value of the overpass. We also note that it is unlikely that the overpass supports a comparatively higher diversity than either forest, as the diversity and capture rates obtained here may be due to the concentrating
effect of the narrow overpass. However, this does not discredit the positive species diversity result of the overpass, instead
demonstrating that the overpass is performing the desired function.
Possibly the most striking result from this study was the consistent rate of new species being detected on the overpass
throughout the sampling period. This is likely due, not only to the species captures increasing as sampling continued, but
also to the development of the habitat on the overpass enabling new species to utilise the passage over time. It is difficult
to distinguish between these two components of the species accumulation data; however, both are resoundingly positive
in regards to the study aims. The differing form of the species accumulation curves for the three areas (see Fig. 4) may also
reflect different ecological processes, as well as the unequal trapping efforts within each of the research areas. However,
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the clear linearity of the overpass site suggests that the artificial space provided by the overpass was of value to individuals
seeking new locations.
Our results also demonstrate that the fauna overpass is being utilised and potentially traversed by a taxonomically and
ecologically diverse group of herpetofauna. Open foragers such as the common blue-tongue lizard (Tiliqua scincoides) and
eastern bearded dragon (Pogona barbata) were recorded using the overpass. Similarly, more secretive species such as the
Tommy roundhead dragon (Diporiphora australis), Burton’s snake lizard (Lialis burtonis) and a number of small litter dwelling
skink species including the litter skink (Lygisaurus foliorum), rainbow skink (Lampropholis delicata) and friendly skink (Lampropholis amicula) were also recorded on the overpass. In addition, elegant snake-eyed skinks (Cryptoblepharus pulcher), a
species associated with fallen timber (Wilson and Swan, 2013), were also detected. The single species found only on the
overpass was the Asian house gecko (Hemidactylus frenatus), which was detected on the small structures erected to house
monitoring cameras, suggesting that disturbance effects were present at the overpass.
The diversity of species observed or trapped on the overpass was comprised of both generalist species and forest specialists. Small skinks such as L. delicata, C. pulcher and barred-sided skink (Eulamprus tenuis), and larger lizards such as robust
skinks (Ctenotus robustus), P. barbata and T. scincoides, which are known to be generalist species (Wilson, 2005; Wilson and
Swan, 2013), were observed using the overpass. These species are open foragers and would utilise the overpass easily, even
without the structural complexity that the overpass lacked in the earliest years of establishment. The most promising indication however, was the detection of species such as the copper-backed brood frog (Pseudophryne raveni), lively skink
(Carlia vivax), D. australis, L. amicula and L. burtonis. These species are known to be forest specialists (Wilson, 2005; Wilson and Swan, 2013); their presence provides a positive indication of the effectiveness of the overpass as an extension of
the natural forest. In fact, only one recorded forest specialist, D. vittatus, was not recorded on the overpass, suggesting that
specialist species were utilising the overpass even during these early years of establishment. Breeding on the overpass has
also been confirmed for both a reptile (D. australis; S. Wilson, unpubl. data) and a frog (P raveni; B. Taylor, pers. comm.).
These observations indicate that reptiles and amphibians have not only moved onto the overpass, but have become resident
and, in some cases, were able to reproduce. This strongly suggests that the local herpetofauna have utilised the habitat of
the structure as an extension of the naturally occurring forest within the surrounding reserves, a fundamental objective of
successful road permeability (Bissonette and Adair, 2008).
The appearance and subsequent reliable detection of a particular species on the overpass during pitfall trapping may
be used to further determine any likelihood of permanent colonisation. Of the species observed on the overpass, R. marina
and, to a lesser extent, ornate burrowing frog (Platyplectrum ornatum) were the only two species caught reliably on the
overpass. Both species were present at the beginning of trapping and continued to be present throughout sampling, although
P. ornatum were patchy in presence. The remaining 8 species (excluding P. raveni and D. australis on breeding evidence)
only occurred irregularly throughout the trapping period which suggests these species had not permanently colonised the
overpass and instead may use it for dispersal or movement. However, the eventual colonisation by striped marsh frog
(Limnodynastes peronii) is a future possibility, as 10 successful captures were made from February to September 2008.
Coupled with this data, we can estimate the likelihood of permanent colonisation by species reliably captured on the
overpass with respect to their home range or dispersal capabilities. Using this approach, it is likely that, considering the
dispersal capabilities (Phillips et al., 2006; Kearney et al., 2008) and large capture number of R. marina, the species has both
colonised the overpass and is using it for dispersal. P. ornatum are known to aestivate (Mo, 2015) which may explain the
patchy occurrence. The aestivative nature of this species suggests that it may also have colonised the overpass. The remaining
species differ significantly in morphology and dispersal capabilities but considering their patchy presence it is unlikely
they have permanently colonised the overpass. The exception to this may be the small-bodied skinks C. pulcher, C. vivax,
L. foliforum, and L amicula. Historical research has determined a relationship between body size and home range exists in
lizard species (Christian and Waldschmidt, 1984) while more recent research has determined that home ranges may change
with foraging type (Verwaijen and Van Damme, 2008). Due to their very small size it is unlikely that these species are using
the overpass to travel long distances; however, capture rates on the overpass from this study cannot confirm colonisation.
As has been noted elsewhere (Corlatti et al., 2009; Jones et al., 2010), the majority of fauna overpasses throughout the
world have been provided to facilitate the safe passage of larger species of mammal. As such, most tend to be open in structure, providing unimpeded views known to be preferred by species such as deer and larger mammalian predators (Beckman
et al., 2010). In these cases it is typical for the vegetation planted on the structure to be confined to rows of low trees and
shrubs along the sides of the overpass, with a continuous sward of low growing grasses as a floor. Non-mammalian taxa
do traverse overpasses vegetated in this manner (e.g., Mata et al., 2008 and Corlatti et al., 2009). However, few, especially
smaller, species appear to find such habitats suitable for colonisation; this generally occurs only where overpasses have
been designed specifically with diverse taxa in mind (van der Grift et al., 2009). It is highly likely that the diverse and carefully planned vegetation plantings and habitat structures included in the Compton Road overpass was a major component
of its success in attracting such a rich herpetofauna from the local forest environment. The landscape consultants involved
were explicitly instructed to provide habitat continuity across the overpass and deliberately selected a wide variety of local
species for planting (Jones et al., 2010). Within five years of establishment, these plantings closely resembled the adjacent
forest in composition and a typical early succession subtropical eucalypt forest (Jones et al., 2010). Also likely to have been
preferred by the reptiles was the deliberate use of a thick layer of coarse mulch instead of continuous grass on the surface
of the overpass. In addition, Brisbane City Council added a number of large logs and tree trunks as both habitat features and
physical impediments to motorcycle riders. These are all features likely to have been influential in facilitating colonisation
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by herpetofauna, even though they were not considered in the original overpass plans. The colonisation of the overpass by
amphibians, including breeding in one species, is noteworthy and could be an outcome of the effort taken to provide similar
vegetation structure on the overpass to that of the surrounding forest.
While a fundamental aim of providing wildlife crossing structures is to enhance the capacity of animals to move through
the landscape despite the presence of roads, this may also have unintended consequences, including increasing the likelihood of predation on passing prey, and assisting the dispersion of invasive species (Little et al., 2002). While both red foxes
(Vulpes vulpes) and cats (Felis cattus) were detected using the structures in modest numbers during earlier studies (Bond
and Jones, 2008), this study provided no evidence on whether either species is preying on animals moving over the overpass. The present study does, however, indicate that, as cane toads (R. marina) were the most reliably captured species on
the overpass (Table 1), they are capable of colonising the structure, and presumably of dispersing across it. R. marina were
found in all forest sites, often in company with several native frogs. The local impact of this invasive species has not been
studied within the Karawatha and Kuraby forests.
This study described the successful colonisation of a vegetated fauna overpass by herpetofauna and attributing this
achievement to the habitat features of the structure. This is, however, only a partial success from the perspective of the
fundamental objective of overcoming the barrier effect of a road (see Forman et al., 2003 and van der Ree et al., 2015). The
next stage of investigation is to assess the extent to which populations of any taxa, ostensibly isolated by the presence of the
road, have been reconnected by the construction of a fauna overpass. While this may be logistically easier with larger, more
mobile species of mammal or birds, verifying physical movement and, more importantly, gene flow across the barrier, will
require more sophisticated approaches for most herpetofauna. The addition of funnel traps alongside the pitfall methods
employed in this study will also be of benefit to increasing the capture of diverse species for future sampling. Continuation
of this research is being conducted with a rectified study design. This important change will ensure robust results that will
confirm the observed outcomes from this study.
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