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Executive Summary

Rosenberg’s Goanna (Varanus rosenbergi) is listed as a vulnerable species under the NSW

Threatened Species Conservation Act 1995 (TSC Act) and is currently known from several

populations in NSW; one of these being in the Shoalhaven City Council (SCC) and within the

Southern Rivers Catchment Management Authority (SRCMA) management region.

The aim of this study is to provide:

1.

2.

Increased distribution and abundance records for Rosenberg’s goanna in the SCC

Increased awareness of the habitat preferences and known and likely nesting and

habitat locations of Rosenberg’s Monitor in the SCC

Maps indicating location of historical, anecdotal and new sightings of this threatened
species including mapping of other suitable habitat areas where the species was either
not recorded despite survey effort and identified as suitable habitat but was unable to be

surveyed

Increased community awareness about how to identify this species, habitat preferences
and threats within the local area. Community and agency based field days will be used
to disseminate this information and continue to keep this threatened species in the

public eye by encouraging the reporting of new sightings in the future

Increased knowledge of the ecology and habitat requirements of this species within
NSW that could be used to aid in the development of a state wide recovery plan for the

Rosenberg’s goanna

Increased knowledge of habitat requirements and threats to this species so that
landholders within the SCC can protect any areas on their property and possibly apply
for SRCMA funding to do so.

Searches of the NSW Atlas of Wildlife database and the BioNet Fauna undertaken in August

2007, identified 11 records of Rosenberg’s goanna in SCC. Previous records of Rosenberg’s

goannas were plotted onto the SCIVI vegetation dataset resulting in the species being recorded

within 7 vegetation communities. On-ground surveys revealed three individuals; all of which

were ‘road-kill' specimens. Community-reported sightings resulted in 163 records, which were

assigned varying levels of accuracy based on the following information:

The proximity to historical records or known habitat

The description of the goanna provided by the observer and the level of detail provided
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Any description of markings such as mouth, legs and tail

Details on the individuals behaviour at the time of the observation (climbing a tree,

fleeing quickly along the ground)
A review of any photographic evidence provided by the observer.

Nine community-reporting sightings presented enough information to suggest that a positive
identification may be possible. Four of these nine records were in vegetation communities that

the Rosenberg’'s goanna had not previously been recorded in across the Shoalhaven.

The study had successful coverage in the media with a variety of outlets promoting the

Rosenberg’s goanna. Highlights of this media coverage included:

Several radio interviews on ABC lllawarra
A full page story in the lllawarra Mercury
A full, front page story in the Bay and Basin Post

A story with colour photo in the South Coast Register

Staff from SCC Environmental Services and Supervisors from the Road Construction and
Maintenance team, SRCMA and DECC Nowra attended workshops which provided detailed
information on species identification and habitat requirements. Year 9, 10 and 12 Science
Students from Shoalhaven High School were presented with information on Rosenberg’s
goanna and other threatened species.

Previous records of the Rosenberg’s goanna suggest that the distribution of the species is
confined to the western areas of the Shoalhaven. However, one confirmed ‘lowland’ record, and
community-reported sightings assigned the highest level of accuracy, confirm their presence on
the coastal plain. Associations with vegetation communities were also revealed, providing land
and natural resource managers with a reasonably straight forward approach to implement in

terms of landscape scale conservation.

Recommendations of the future management and future research of the Rosenberg’s goanna

in the Shoalhaven are suggested.

The results of this study provide additional data to confirm that the Rosenberg’s goanna occurs

in relatively low abundance in the Shoalhaven region.
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1. INTRODUCTION

Rosenberg’s Goanna (Varanus rosenbergi) is listed as a vulnerable species under the NSW
Threatened Species Conservation Act 1995 (TSC Act) and is currently known from several
populations in NSW; one of these being in the Shoalhaven City Council (SCC) which is located

within the Southern Rivers Catchment Management Authority (SRCMA) management region.

The SRCMA invited applications to implement biodiversity projects in the Shoalhaven/Illawarra
(including the Southern Tablelands) area of the management region. Funding has been made
available from the Federal government's Natural Heritage Trust program and targeted priority
recovery actions for the conservation of threatened species, communities and populations in

terrestrial or aquatic environments.

Little is known on the ecology or distribution of Rosenberg’s Goanna in the SCC, with most of
the past research on this species focusing on this species in other states (Christian and
Weavers 1994; Green et al. 1991; James et al. 1992; King and Green 1979). In NSW, only 179
sightings are recorded on the NSW Atlas of Wildlife Database (DECC 2008a).

Currently, there is no recovery or management plan for the Rosenberg’s Goanna in NSW.
However the Department of Environment and Climate Change (DECC) has identified seven
priority actions, which are aimed at helping to aid in the recovery of this species within NSW
(DECC 2008c).

These are:

1. Develop and undertake community education strategy that reduces demand for bush

rock as landscaping material and provides/promotes alternatives. (Medium priority)
2. Develop habitat identification, management and enhancement guidelines. (High priority)

3. Identify key habitats or areas for protection and enhanced management on private land

through management agreements and incentives. (High priority)

4, Identify suitable habitat across the range of the species with reference to satellite

imagery and vegetation surveys. (High priority)

5. Implement management strategies that reduce the prevalence of bush rock removal,

including surveillance. (Medium priority)

6. Provide map of known occurrences to Rural Fire Service and seek protection of rocky

outcrops and riparian zones on Bush Fire Risk Management Plan(s), risk register and/or
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operation map(s). (Medium priority)

7. Undertake investigations into general biology and ecology of the species, particularly

movement patterns and tree use, rock crevice use and termitaria use. (Medium priority)

8. Undertake investigations into taxonomic distinctions/genetic (DNA) differences between

the various forms of the ‘species’. (Low priority)

9. Undertake surveys for the species within identified suitable habitat. (High priority)

The aim of this study is to provide:
1. Increased distribution and abundance records for Rosenberg’s goanna in the SCC

2. Increased awareness of the habitat preferences and known and likely nesting and

habitat locations of Rosenberg’s Monitor in the SCC

3. Maps indicating location of historical, anecdotal and new sightings of this threatened
species including mapping of other suitable habitat areas where the species was either not

recorded despite survey effort and identified as suitable habitat but was unable to be surveyed

4, Increased community awareness about how to identify this species, habitat preferences
and threats within the local area. Community and agency based field days will be used to
disseminate this information and continue to keep this threatened species in the public eye by

encouraging the reporting of new sightings in the future

5. Increased knowledge of the ecology and habitat requirements of this species within
NSW that could be used to aid in the development of a state wide recovery plan for the

Rosenberg’s goanna

6. Increased knowledge of habitat requirements and threats to this species so that
landholders within the SCC can protect any areas on their property and possibly apply for
SRCMA funding to do so.
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2. METHODS

2.1 Ecological survey

2.1.1 Areview of the ecology of Rosenberg’s goanna

Information relative to the ecology of Rosenberg’'s goanna, and more specifically, the
population of the SCC LGA were compiled from a variety of sources. Searches were
undertaken of scientific journal databases, libraries and the internet and discussions were held

with government agencies and herpetologists.
2.1.2 Collection of historical and anecdotal records

To gain a better understanding of the distribution of Rosenberg’s goanna in the SCC, a review
of historical records was conducted. This included a search of the NSW Atlas of Wildlife
database administered by DECC (DECC 2008a) and the BioNet Fauna database which
incorporates the records of the Australian Museum and Forests NSW (BioNet 2008) at the
commencement of the project (August 2007). Information was also sought during community

awareness campaigns outlined in section 3.2.

Mapping of historical records was undertaken using ArcMap 9.1. Mapping outputs were used to
analyse links between known records and vegetation communities. This also assisted in the

determination of any potential ‘hot spots’ in the SCC to aid in where to conduct surveys.
2.1.3 Selection of survey locations

Locations for target summer surveys were selected by reviewing the spatial distribution of
historical records, and other records gained during the community awareness campaign. An
emphasis on selecting sites away from national parks and nature reserves was chosen, as it is
likely that the species is protected from key threats in these areas. However, National Parks
and Nature Reserves that were highlighted as potential survey locations, based on information
received from the community awareness campaign, were also targeted with the permission of
Park Rangers. These were Parma Creek Nature Reserve and Meroo National Park (Rangers

Richard Phelps & Meghan Kempster respectively).
2.1.4 Goanna surveys

Surveys for Rosenberg’s goanna were conducted between January and February 2008. Survey
locations were selected based on previous records, predicted occurrence (with recourse to
vegetation communities) and information received from the community awareness campaign.

Surveys were conducted using vehicle based transects and live trapping.

Transects in a slow-moving vehicle were undertaken along public roads where the species has
been previously recorded and predicted occurrence based on the vegetation community

present and information received from the community awareness campaign. Transects were
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undertaken on sunny days from 0900-1600. This method was used to detect live animals,
termite mounds and road-killed animals. By covering large areas of the SCC, this method was

likely to provide the greatest opportunity for species detection.

A limited amount of trapping was also undertaken. Traps consisted of funnel traps measuring
80cm long X 18cm wide X 18cm high (W.A. Poultry Equipment), baited with sardines and cat
food. A total of 50 traps were set over 5 days across various locations, giving a total trapping

effort of 250 trapping days.
2.1.5 Vegetation communities supporting Rosenberg’s goanna

Previous records of Rosenberg’s goanna and records collected during this study within the
SCC were mapped onto the SCIVI vegetation dataset produced by Tozer et al (2006) using
ArcMap 9.1.

The SCIVI vegetation dataset was produced after a review of NSW Native Vegetation Mapping
which aimed to produce a consistent vegetation map by integrating the data from existing
databases (P5MA and Southern CRA), air photo interpretation and on-ground validation (Tozer
et al. 2006).

Only vegetation communities with Rosenberg’s goanna records are shown. This approach

enabled the prediction of the likely distribution of the Rosenberg’s goanna across the SCC.
2.1.6 Statistical analysis

All statistical analyses were performed using PRIMER (Primer-E Ltd 2001) and SPSS 16.0
(SPSS Inc. 2008). Graphs were composed using Microsoft Excel 2007 (Microsoft Corporation
2007).

Vegetation structure data derived from the SCVI vegetation database (Tozer et al. 2006) were
analysed using non-metric multidimensional scaling (MDS) analyses using the software
package PRIMER 5.2.9 (PRIMER-E Ltd 2001). Multidimensional scaling (MDS) ordination
(Clarke 1993; Minchin 1987) was performed in order to create a visual representation of the
relationships between each of the vegetation communities where previous records of
Rosenberg’s goanna occur (DECC 2008a). Non-metric multidimensional scaling (MDS) was
used for this analysis because it is considered more robust to non-lineal effects when compared
to other ordination techniques (Minchin 1987). Ordinations were performed in two dimensions,
with 100 iterations for each dimension to guard against dissolute explanation (Wilkinson 1989).
These values were then plotted against each other to form a dimensional scatter plot to allow

visual inspection of potential groupings.

Similarities of vegetation structure between each vegetation community where then calculated

using a Bray-Curtis similarity measure (Bray and Curtis 1957) to enable a one-way analysis of
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similarities (ANOSIM) between each vegetation community and corresponding forest type

(Minchin 1987) using a 0.05 level of significance.

Results from ANOSIM also calculate a test statistic ‘R’ identifying the observed differences
between the vegetation community and each forest type (Clarke and Warwick 1994). ‘R’ values
are generated for both global and pairwise comparisons and can be interpreted as follows:

R = 1 indicates total separation of areas

R =>0.75 indicates the areas are well separated

R =>0.5 there may be overlap but the areas remain different

R = <0.25 indicates the areas are hardly separated

R = 0 indicates the areas are indistinguishable from one another
To facilitate interpretation, Spearman rank correlations were conducted between the scores of
each MDS dimension and the structural variables within each vegetation community. This
procedure allows determination of which variables were most correlated with each of the two

dimensional MDS axes which were contributing most to differences in vegetation structure.
2.2 Increasing community awareness

An objective of this study was to increase the awareness of the threatened Rosenberg’s
goanna in the general community. A number of methods were employed to gain broad

exposure throughout the South Coast community.
2.2.1 Targeted mail distribution

In collaboration with SCC, correspondence was sent to landholders in the western and
southern portions of the LGA in the vicinity of previous records of Rosenberg’s goanna. This

letter also included details and an invitation to the community workshops.
2.2.2 Community workshops

Community workshops were held to provide interested members of the public the opportunity to

learn more about the Rosenberg’s goanna.

Two workshops were held in Nowra; one at the beginning and the other at the completion of the

study.
The main objective of the initial workshop was to:
Discuss the aims and objectives of the study

To provide information on how to differentiate between the Rosenberg’s goanna and the
Lace monitor (See Appendix F for identification information)

Encourage community participation in the study

The aim of the final workshop was to highlight the findings of the study.
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2.2.3 Community sightings of Rosenberg’s goanna

At the commencement of the study, members of the general community were encouraged to
have involvement in the study by providing sightings of Rosenberg’s goanna and to build a
greater awareness of this threatened species. This method of collecting field data for a species
which is difficult to identify is problematic due to the occurrence of the more common, and
similar in appearance, Lace monitor (Varanus varius) being widespread in the study area
(Swan et al. 2004).

With this in mind, a system of assigning an accuracy level was established based upon the

information provided by the respondent.

The following level of classification for species sighting accuracy was used during this study
based on numerous factors likely to aid in a positive identification of Rosenberg’s goanna.

These factors included:
The proximity to historical records or known habitat
The description of the goanna provided by the observer and the level of detail provided
Any description of markings such as mouth, legs and tail

Details on the individuals behaviour at the time of the observation (climbing a tree,

fleeing quickly along the ground)
A review of any photographic evidence provided by the observer.

Taking these factors into consideration, all community provided sightings of Rosenberg’s

goanna were assigned the following accuracy level of accuracy from the above information.

1. Highly probable Rosenberg’s goanna

2. Probable Rosenberg’s goanna, but possibly not

3. Possible Rosenberg’s goanna, but likely to be a Lace monitor
4. Highly probable Lace monitor

5. Definite Lace monitor

Where uncertainty exists as to the reliability of the sighting, caution was used in assigning the

accuracy level.
2.2.4 Media releases

Media releases were distributed to radio, television, newspaper and community groups.

Specifically, the following media releases were distributed (Appendix B).
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1. Project commencement: ‘Have you seen this goanna’ (Joint release with Shoalhaven
City Council) — Announcement of the study, community workshop and requesting

community assistance.

2. January 2008: Progress statement ‘In search of goannas’— The results of the study so

far.

3. May 2008: Threat Announcement ‘Please don’t steal my home’ — Highlighting bushrock

removal and removal of fallen timber as a threat to Rosenberg’s goanna.

4. July 2008: Project Completion ‘Goanna Facts’ — Announcement of community

workshop.
2.2.5 Training workshops

Training workshops were conducted with SCC environmental staff and road construction and
maintenance staff to provide detailed information on the identification and habitat requirements

of the species.
2.2.6  School visits

An invitation was extended to visit local primary and high schools throughout the Shoalhaven.
The main objective of these visits was to promote the Rosenberg’s goanna along with other
threatened species known to occur in the region. The visits are also likely to encourage
discussion and interest within school groups and to generate environmental ‘stewardship’ in our

future generation.
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3. RESULTS

3.1 Ecological survey

3.1.1 Ecology of Rosenberg’s goanna

The Rosenberg’s goanna, also known as the Heath monitor, is a medium sized varanid that has
an apparently isolated distribution across southern Australia. It is known to occur in the sandy
soils of southern WA, SA and western Victoria and in the Snowy mountains and mid-coast
regions of NSW (DECC 2008c; Swan et al. 2004; Wilson and Swan 2008). An island population
is also known from Kangaroo Island in South Australia (King and Green 1999). The species is
listed as vulnerable under NSW threatened species legislation (DECC 2008c) and Victoria

legislation (DSE 2003) and is regarded as rare in South Australia (Wilson and Swan 2008).

The ecology of the species has received little attention, except for the population present on
Kangaroo Island which has been the subject of extensive study (Green et al. 1991; King and
Green 1999; Rismiller and McKelvey 2000). The species is known to occur in a variety of
habitats across their range including coastal heathlands, wet and dry sclerophyll forests,
woodlands and mallee (Cogger 2000; Swan et al. 2004; Swan and Watharow 2005; Vincent
and Wilson 1999). In the Shoalhaven, open forest, heath and woodland have been suggested
as likely habitats (NPWS 2000).

Rather than refuge in tree hollows like the Lace monitor, Varanus varius (Weavers 1993),
Rosenberg’s goannas use a burrow which they will dig themselves often beneath a rock or log
to camouflage the entrance (King and Green 1999; Vincent and Wilson 1999). It is considered
a terrestrial species (Vincent and Wilson 1999), however, there is one reported case of a
Rosenberg’s goanna retreating up a mallee tree when chased (Clemann et al. 2005). They are
known to shelter in their burrows or other features such as rock crevices and hollow logs on the
ground (Cogger 2000; Vincent and Wilson 1999), but are also known to use rabbit warrens as

an alternative (King and Green 1999).

As a larger reptile, Rosenberg’s goanna are expected to have a large home range. King and
Green (1999) calculated home ranges on Kangaroo Island from 2ha to 40ha (with any average

of 20 ha), with many of these overlapping, suggesting that this species is not territorial.

The Rosenberg’s goanna is ectothermic (Heatwole and Taylor 1987) and their day-to-day
activity is dominated by solar radiation qualities (Rismiller and McKelvey 2000). Activity is
greatest in Summer when temperatures are higher, while in Winter when temperatures drop,

reduced activity results (King and Green 1999).

There appears to be little interaction between individual Rosenberg’s goannas, except when

mating occurs and when males fight in breeding season (King and Green 1999). Mating occurs
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in Spring (Vincent and Wilson 1999), but is likely to be influenced by seasonal conditions during
this period. Vincent and Wilson (1999) suggest that copulation between the male and female is
intensive, with breeding activity occurring over several days. After this time, the male and
female will once again separate until egg laying occurs late in the Summer (King and Green
1999). Termite mounds have been identified as breeding habitat for Rosenberg’'s goanna
(DECC 2008b; Ehmann et al. 1991). Several authors have recorded at least one individual, but
often two goannas in the vicinity of an active termite mound shortly after egg laying occurs
(Ehmann et al. 1991; King and Green 1999). It is suggested that this behaviour is to guard the
eggs from potential predators prior to the termites being able to seal the mound (King and
Green 1999). Ehmann et al (1991) observed goannas remaining near the termite mounds up to
5 weeks after egg laying. However, there is uncertainty as to whether these individuals are the

mother, father, or an unrelated Rosenberg’s goanna that may predate on the eggs.

Incubation continues through winter in the temperature controlled termite mound where
temperatures are known to be between 30 and 36 degrees Celsius (Ehmann et al. 1991; King
and Green 1999). The eggs hatch in early spring, but are known to spend several weeks inside
the mound before digging their own escape. King and Green (1999) suggest that even though
an escape tunnel has been dug, juveniles will not emerge immediately, but rather sit and wait
for ideal conditions. Juveniles will also use the nest site as an overnight refuge, sometimes for

several months after hatching (King and Green 1999).
3.1.2 Collection of historical and anecdotal records

Searches of the NSW Atlas of Wildlife database and the BioNet Fauna undertaken in August
2007, identified 11 records of Rosenberg’s goanna in SCC. The spatial distribution of these

records is shown (Figure 1).
3.1.3 Goanna surveys

On-ground surveys for Rosenberg’'s goanna revealed three individuals. All three individuals
were recorded as ‘road-kill’ specimens. The location of these records and existing records are
shown (Figure 2). Searches of Parma Creek NR and Meroo NP failed to detect Rosenberg’s

goanna.

The three individuals were recorded during road transects covering 2,178km with a detection

rate was 1 animal every 726km.
No Rosenberg’s goannas were trapped during the study.
3.1.4 Vegetation communities supporting Rosenberg’s goanna

Previous records of Rosenberg’s goannas (DECC 2008a) were plotted onto the SCIVI

vegetation dataset (Tozer et al. 2006) resulting in the species being recorded within 7
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vegetation communities (Table 1; Figure 3). However, one of these records overlayed onto an
area where no vegetation data was present. Therefore, only 10 records are shown (Table 1).
These vegetation communities were Ettrema Gorge Forest (1 record), Escarpment Foothills
Wet Forest (1 record), Morton Mallee-Heath (2 records), Morton Sandstone Heath Woodland (2
records), Shoalhaven Sandstone Heath (2 records), Southern Turpentine Forest (1 record) and

Yalwal Shale-Sandstone Forest (2 records).

The three new records gathered in this study resulted in no additional vegetation communities
being identified (Table 1).

Community reported sightings of Rosenberg’s goanna presented in section 3.2.3 were also
plotted onto the SCVI vegetation dataset (Figure 6). Four of these nine records were in
vegetation communities that the Rosenberg’s goanna had not previously been recorded in the
Shoalhaven (Table 1). These were Budderoo Morton Plateau Forest (1 record), Coastal
Sandplain Heath (1 record), Currambene-Batemans Lowland Forest (1 records) and South

Coast Grassy Woodland (1 record).
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Table 1. All records of the Rosenberg’s goanna in the Shoalhaven with vegetation associations.

Vegetation Community SCIVli.d Previous records Confirmed records Unconfirmed
(DECC 2008a) (this study) Community
reported sightings

(this study)
Budderoo Morton Plateau Forest DSF pl141 0 0 1
Coastal Sandplain Heath HL p139 0 0 1
Currambene-Batemans Lowland Forest DSF p85 0 0 1
Ettrema Gorge Forest DSF p84 1 0 0
Escarpment Foothills Wet Forest WSF p100 1 0 0
Morton Mallee-Heath HL p122 2 1 1
Morton Sandstone Heath Woodland DSF p149 2 0 0
Shoalhaven Sandstone Forest DSF p148 1 1 0
South Coast Grassy Woodland GW p34 0 0 1
Southern Turpentine Forest WSF p95 1 1 1
Yalwal Shale-Sandstone Transition Forest DSF p246 2 0 1
No mapping data available - 1 - 2
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Figure 1: Records of Rosenberg’s goanna from the NSW Atlas of Wildlife database in the SCC

area (cadastre layer provided by SCC).
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Figure 2: Existing records of Rosenberg’'s goanna (DECC NSW Atlas of Wildlife database,
August 2007) in the Shoalhaven and the extent of corresponding vegetation communities

(SCIVI Vegetation database).
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Figure 3: Records of Rosenberg’s goanna from the NSW Atlas of Wildlife database in the SCC
area (August 2007) and the three individual recorded during on-ground surveys (cadastre layer
provided by SCC).
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Figure 4: Highly probable records of the Rosenberg’s goanna reported as community sightings.
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Figure 4. Existing records of Rosenberg’s goanna (DECC NSW Atlas of Wildlife database,
August 2007), confirmed records from this study and highly probably community reported
sightings in the Shoalhaven and the extent of corresponding vegetation communities (SCIVI

Vegetation database).
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3.1.5 Comparison of vegetation structure

While seven vegetation communities are known to support existing records of Rosenberg’s
goanna, ANOSIM revealed there was no statistical difference in the general vegetation
structure derived from the SCIVI vegetation dataset between each of these (global R=0.571,
p=>0.05). The MDS ordination revealed that two dimensions were sufficient to provide a
reliable representation of the vegetation structure variables (stress 0.02). Vegetation structure
variables of the seven vegetation communities could not be adequately separated based on a
visual inspection of the MDS ordinations. However, a pattern was emerging between the
structure within each of the three broad forest types (dry sclerophyll, heath, wet sclerophyll)
(Figure 5).

Figure 5: Graphical representation of the vegetatio  n structure variables of the seven
vegetation communities in ordination space. Dry scl erophyll forest (green triangle),
Heath (blue triangle), Wet sclerophyll forest (blue square).

The ten vegetation structure variables available from the SCIVI vegetation database for each
vegetation community where then correlated with each MDS dimension using Spearman-rank
correlations (Table 2). Two vegetation variables were significantly correlated to the second
dimension. These were tree canopy height and percentage cover of small trees. These factors

are contributing most to any difference in the vegetation communities.

In addition to the seven existing vegetation communities known to support this species in the

Shoalhaven, three additional vegetation communities have been identified from the
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unconfirmed public sightings. ANOSIM between these two groups of data (existing records and

unconfirmed public sightings) revealed there was no statistical difference in the general

vegetation structure derived from the SCIVI vegetation dataset (global R=0.163, p=>0.05).

Table 2: Spearman-rank correlation coefficients of
against the two MDS dimensions. Significance at 0.0

the 10 vegetation structure variables
1 is marked with two asterisks

Vegetation variable Dimension 1 Dimension 2
Emergents (m) - -
Tree canopy (m) 0.5 0.857**
Small trees (m) 0.643 0.643
Shrubs (m) 0.239 -0.657
Ground cover (m) -0.734 0.532
Emergents (%) - -
Tree canopy (%) 0.643 0.75
Small trees (%) -0.357 0.786*
Shrubs (%) -0.393 -0.679
Ground cover (%) -0.536 0.607
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Figure 6. Graphical representation of the vegetatio  n structure variables of vegetation
communities hosting confirmed records and unconfirm ed public sightings of
Rosenberg’s goanna. Existing confirmed records (re d square), Unconfirmed public
sightings (yellow square).

3.2 Community awareness

3.2.1 Targeted mail distribution

SCC conducted a mail distribution on two separate occasions during the study. In total, around
1400 individual mailings were sent to addresses in the general locality of previous Rosenberg’s

goanna records.
Within each mailing, the following information was provided:
Mailing 1 — October 2007.

A personalised letter providing details about the study and the funding sources, and an

invitation to a community workshop to learn more about Rosenberg’s goanna.
Mailing 2 — June 2008.

An invitation to a community workshop to learn of the results of this study, and a brochure

highlighting some of the threats to the species.
3.2.2 Community workshops

Community workshop provided interested members of the public an opportunity to learn more

about the Rosenberg’s goanna.
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Both community workshops were held within the SCC building at Nowra. Forty-three people
attended the first community workshop which provided details on the aims and objectives of the

study, how to identify a Rosenberg’s goanna and known threats to the species.

Twenty-eight persons attended the second community workshop which presented the results of
the study and made recommendations as to the future management of Rosenberg’s goanna in

the Shoalhaven region.
3.2.3 Community sightings of Rosenberg’s goanna

One hundred and sixty-three sightings of suspected Rosenberg’s goanna were reported by
members of the general community after requests were made across a variety of media (Figure
7).

The majority of these sightings were the more common Lace monitor (Varanus varius) which
accounted for 79.14% (129 records). These records were categorised as definite or highly
probable Lace monitors. Conversely, 5.52% (9 records) were considered to be highly probable
as a Rosenberg’s goanna based on the accuracy level assigned to each reported sighting. The
spatial distribution of these 9 records is provided (Figure 5). The remaining 15.38% (25 records)
of community sightings were assigned a level of accuracy suggesting that a positive
identification for Rosenberg’'s goanna may be possible. However, a paucity of information
received from the person providing the sighting, could not allow a higher level of accuracy to be

assigned and are therefore, not considered further.

Numberof Records

m HighlyprobableV.rosenberg(V.r)
21

ProbableV.r, but possiblynot
PossibleV.r,but likelya V.varius
26

103 m HighlyprobableV.varius

m DefinateV.varius

Figure 7: Level of accuracy of all community sightings of Rosenberg’s goanna.
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3.2.4 Media releases

Information about the study was provided through a number of media sources including radio,

television and newspaper.

The study had successful coverage in the media with a variety of outlets promoting the

Rosenberg’s goanna. Highlights of this media coverage included:

Several radio interviews on ABC lllawarra
A full page story in the lllawarra Mercury
A full, front page story in the Bay and Basin Post

A story with colour photo in the South Coast Register
Examples of the successful media coverage are provided in Appendix C.
3.2.5 Training workshops

Staff from SCC Environmental Services and Supervisors from the Road Construction and
Maintenance team attended a training workshop at SCC chambers, Nowra on the 2" June
2008.

Staff from SRCMA and DECC attended the community workshop on 19" December 2007 which

provided detailed information on species identification and habitat requirements.
3.2.6 School visits

Invitations were accepted by Shoalhaven High School and Vincentia High School. However,
due to logistical constraints, dates for these visits were only accepted by Shoalhaven High
School.

Eighty-eight Science Students from Year 9, 12 and 10 listened to a presentation on the
Rosenberg’s goanna and other threatened species in the SCC. These presentations were
undertaken on 2" June 2008.
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4. DISCUSSION

4.1. Detectability of Rosenberg’s goanna

The difficulty in determining the presence of any species of reptile in any landscape type is
often compounded by a number of factors. Many species of reptile are cryptic by nature, or can
occur as such low densities that they are difficult to detect (Michael et al. 2004). Whilst a reptile
species may be present at a site, even the most exhaustive survey may encounter these
individuals by chance alone. For example, during reptile surveys in Western Australia, a
previously undetected species of reptile was recorded after 25,000 trap nights had already

been undertaken (Thompson et al. 2003).

During this study, three individual Rosenberg’s goannas were detected. All individuals were
detected during road transects with funnel trapping proving unsuccessful. While the rate of
detection of Rosenberg’s goanna was low (1 per 726km), a larger number of Lace monitor's
were detected during the same periods (n=44; 1 animal per 49.5km). The difference in species
abundance could be related to a number of factors. Firstly, if transects were undertaken in
vegetation communities unlikely to support Rosenberg’s goanna, then this would influence the
results by reducing the likelihood of observing individual animals. Most road surveys were
undertaken across the southern and western portions of the SCC where previous records
existed, or away from previous records, but in vegetation communities where Rosenberg’s
goanna had been recorded in prior to this study. The higher rate of abundance recorded for
Lace monitor reflects the less specialist habitat requirements and higher abundance of this

species (Swan et al. 2004; Weavers 1993).

The results of this study provide additional data to confirm that the Rosenberg’s goanna occurs

in the Shoalhaven region in relatively low abundance.

4.2. Distribution in the Shoalhaven

The previous records of Rosenberg’s goanna suggest that the distribution of the species is in
fact confined to the western areas of Shoalhaven (Figure 1). Many of these records were
collected during the extensive Southern CRA surveys (Phil Craven, DECC, Nowra, Personal
communication, 19" December 2007). The three individual records of Rosenberg’s goanna
detected during the field surveys provide further evidence than the species may have a
stronghold in this area of the Shoalhaven. These records being: (RG1) at the western end of
Parma Creek Nature Reserve (along MR92), (RG2) also along MR92 around 1.5km south of
the intersection with the Wandean Fire Trail, and (RG3) being detected around 300m north of
the intersection of the Princes Highway and Sussex Inlet Road south of Wandandian (Figure 2).
RG3 is the first known record of the Rosenberg’s goanna at a relatively low elevation in the

Shoalhaven. The record is approximately 10km east of other records along MR92 and the RG2
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recorded during this study. The vegetation between RG2 and RG3 is relatively undisturbed,
with Yerriyong State Forest covering much of the landscape. Closer to Wandandian, changes
in land use are significantly different with rural-residential areas and general rural areas
becoming more widespread. Despite these changes in land use, a review of aerial imagery
around the RG3 record suggests that this location is connected to large areas of potential
habitat to the west (around the RG2 and previous records) and that Southern Turpentine Forest
(WSF p95) is widespread in this part of the Shoalhaven. While this general locality is new for
the Rosenberg’s goanna, the species has been recorded in this vegetation community both

during and prior to this study (Table 1).

Of the nine community reported sightings of Rosenberg’s goanna, two records were in the
vicinity of Yalwal Dam (RGC1, 2), an area already known for its existing records (Figure 1). The
DECC managed lands of Morton National Park and Colymea State Conservation Area (SCA)
are nearby. One of the records (RGC2) was just to the south of Colymea SCA (around 200m)

near the intersection of Yalwal Rd and Deans Gap Rd.

Three other community reported sightings were also near previous records of Rosenberg’s
goanna (Figure 2). RGC3 was at the intersection of Turpentine Rd and MR92 which flanks
Jerrawangala NP while RGC4 was also along Turpentine Rd on the southern boundary of
Parma Creek Nature Reserve (NR). A third, RGC5 was near Falls Creek on the eastern edge
of Parma Creek NR. While only RGC3 was near confirmed records of Rosenberg’s goanna, the
records of RGC4 and 5 represent an easterly extension of their distribution should be they be
correct identifications. Interestingly, most of the community reported sightings that were
assigned accuracy levels in the 2 and 3 classifications were also from the Turpentine Rd/Falls
Creek area which is loosely connected by Parma Creek NR. While Rosenberg’s goanna has
not previously been recorded in this reserve (DECC 2008a) and discussions with the current
ranger confirm this (Richard Phelps, DECC, January 2008), confirmed records flank the reserve
on the western edges (Figure 3), and unconfirmed records flank the southern and eastern
boundaries. Shoalhaven Sandstone Forest (DSF p148) dominates the vegetation of Parma
Creek NR and analysis undertaken during this study confirms that Rosenberg’s goanna has
been previously recorded in this vegetation community elsewhere in Shoalhaven. The absence
of the species on the NSW Atlas of Wildlife database for Parma Creek NR suggests that it

should only be considered a ‘false absence’ and the species is likely to occur there.

The remaining four community-reported sightings of Rosenberg’s goanna are in the south of
the Shoalhaven. Of these, one was south of the coastal village of Berrara (RGC6), while the
remaining three were west of Milton (RGC7), west of Ulladulla (RGC8) and near Termeil
(RGC9).
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RGC6 was reported from within the coastal heath of Conjola NP. The SCIVI vegetation dataset
has this location mapped as Coastal Sandplain Heath (HL pl139), which loosely corresponds to
the vegetation described by the observer. While this observation has not been confirmed, it was
made by a naturalist who resides in the Shoalhaven and who advised they have previously
observed this species on the escarpment. While the Rosenberg’s goanna has not been
previously reported from coastal heathlands in the Shoalhaven, the species has been reported
from similar vegetation communities in the southern and northern suburbs of Sydney (DECC
2007, 2008a). Coastal sandplain heath has come under considerable threat outside of DECC
managed lands especially in the Sydney and lllawarra regions, where industrial and urban
development has reduced the original distribution of this vegetation community (Tozer et al.
2006). In the Shoalhaven, this community has also been impacted, but also occurs naturally in
a much smaller extent than to the north. The location of RGC6 appears distant from the
previous records on the escarpment to the west. However, the vegetation connectivity between
these records is high as Conjola NP extends to the west into Jerrawangala State Forest (SF)
and McDonald SF then into Morton NP suggesting that this level of connectivity may be able to
support the species. Confirmed records are some 24km to the west of RGC6. The vegetation
community providing the majority of this connectivity is characterised by Southern Turpentine
Forest (WSF p95) which has both previous records (DECC 2008a) and a two confirmed

records of Rosenberg’s goanna (Table 1; Figure 2).

RGC7 was reported from the road to Porters Creek dam in Morton NP. This area is similar in
elevation and has Budderoo Morton Plateau Forest (DSF pl141). While this is a new record for
this vegetation community in the Shoalhaven, it has been identified as a community that
supports this species (DECC 2008b). Budderoo-Morton Plateau Forest is a low eucalypt forest
with a dense sclerophyll shrub stratum which is known to grade into heath (eg Morton Mallee-
Heath) and dry sclerophyll forest (eg Shoalhaven Sandstone Forest), both vegetation
communities known to support Rosenberg’s goanna. It is also considered that while Lace
monitors are also present in this area, there is little doubt that Rosenberg’s goanna would occur

here considering the similarities with the key areas of previous records north of this record.

RGC8 was reported in Flat Rock SF west of Ulladulla. Much of this area is characterised by
Southern Turpentine Forest (WSF p95) (SCVI vegetation dataset; Figure 6) and appears
largely connected by areas of potential habitat to the north where other records occur. Two

records of Rosenberg’s goanna in this vegetation community occur adjacent to MR92.

RGC9 is the southern most community reporting sighting. This record was on the Princess

Highway, just north of the small village of Termeil and within the Termeil State Forest.

NPWS (2000) provide an estimated distribution of the Rosenberg’s goanna in the Shoalhaven.

It is likely that this estimated distribution was based on the location of existing records and the
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knowledge of the authors. Using the extent of vegetation communities hosting existing records,
Figure 2 provides an updated estimated distribution in the Shoalhaven. Incorporation of the
highly probable community-reported sightings alters this estimated distribution to extend further
east (Figure 4). East of the Princes Highway, and particularly in the areas around Tomerong,
Huskisson, Callala Bay, urban development dominates land use. Areas of native vegetation
such as Currambene SF, Tomerong SF, Woollamia NR, Jervis Bay NP and surrounding
freehold properties, may provide the only remaining habitat for Rosenberg’s goanna, should it
be present in this part of the Shoalhaven. It is recommended that additional surveys be carried
out to determine the accuracy of these assumptions. The effects of habitat fragmentation in this
general area are almost certainly likely to impact on Rosenberg’s goanna due to its generally

low abundance.

4.3. Association with vegetation communities

Using vegetation communities to predict species presence has long been regarded as a
legitimate form of surrogacy in ecology worldwide. Vegetation community presence, or pre-
European existence are known to occur due to a variety of limiting factors such as geological
formation, soil type, rainfall, landscape position, proximity to the sea, temperature and elevation
(Oliver et al. 2002; Tozer et al. 2006).

In an analysis of the distribution and vegetation associations in the Southern Rivers CMA it was
identified that the Rosenberg’s goanna is known to be associated with 25 vegetation
communities (DECC 2008b) (Appendix A). While the boundaries of the Southern Rivers CMA
are broad and encompass an area from Wollongong in the north, to the Victorian Border in the
south, some of these vegetation communities are present in the Shoalhaven. Previous
confirmed records of the Rosenberg’s Goanna in the Shoalhaven exist within a total of seven
vegetation communities (Table 1). Of the previous records of Rosenberg’s goanna, three
vegetation communities are not included in the association (Appendix A). These are
Escarpment Foothills Forest (WSF p100), Morton Sandstone Heath Woodland (DSF pl149) and
Southern Turpentine Forest (WSF p95). These inaccuracies in the existing associations

increase the known associations to 28 vegetation communities.

Four additional vegetation communities that may be associated with Rosenberg’s goannas
have resulted from unconfirmed community reported sightings (Table 1). However there is no
confirmation that these records are in fact correct. Considering the level of accuracy provided to
this data, there is some possibility that these vegetation communities do support Rosenberg’s
goanna. Further, the record from within coastal heath of Conjola NP is not surprising as the
species has been reported from similar vegetation communities in the southern and northern
suburbs of Sydney (DECC 2007, 2008a) and should be regarded as likely to be correct.
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While no statistical significance between the vegetation communities was evident, a general
trend was emerging. Structural elements are likely to differ between dry sclerophyll forest,
heath and wet sclerophyll forest, and this trend is not surprising. Correlation analysis revealed
that tree canopy height and the percentage cover of small trees were contributing the most to
differences between the three forest types. No statistical difference was revealed between the
structure of vegetation communities known to support Rosenberg’s goanna, and those
vegetation communities that hosted community-reported sightings. This could suggest the

species could occur in these additional communities, and warrants further investigation.

The use of vegetation community associations as a surrogate for predicting distribution is likely
to have meaningful instruction relevant to land and natural resource managers. In particular,
this approach is likely to be reasonably straight forward to implement in terms of landscape
scale conservation (Atauri and de Lucio 2001; Briggs 2001). Consideration should be given to
vegetation communities known to be associated with Rosenberg’'s goanna when natural
resource managers make decisions on Property Vegetation Plans, Plans of Management,

hazard reduction and bushfire planning and onground funding priorities.

4.4. Potential threats in the Shoalhaven
While the Rosenberg’'s goanna is listed as a vulnerable species under the NSW Threatened
Species Conservation Act 1995 (DECC 2008c), in the Shoalhaven it has a limited distribution

and should be considered rare in terms of abundance.

DECC (2008c) have identified a number of threats to the Rosenberg’s goanna in NSW. These
are:

Habitat loss and fragmentation as land is cleared for residential, agricultural and
industrial developments.

Removal of habitat elements, such as termite mounds and fallen timber.

Animals are killed by moving vehicles - upgrading of dirt roads to bitumen, which
increases the speed of through traffic, is likely to increase the instances of road kills.

Predation by cats and dogs.

However, considering the ecology of the species, the potential distribution and low abundance
through the Shoalhaven, the following factors could also be considered as threats to the

Rosenberg’s goanna:

Inappropriate fire regimes

Destruction of rabbit burrows.

Habitat loss and fragmentation are likely to interact with the other known threats to this species,
although in the Shoalhaven, many of the vegetation communities that support Rosenberg’s

goanna are well represented in DECC managed lands. The bulk of the remainder of vegetation

FINAL 2008 26 ngh environmental



Increasing ecological knowledge and community awareness of the
threatened Rosenberg’s Goanna in the Shoalhaven.

is within State Forests (such as Yerriyong, Jerrawangala, and McDonald SF), freehold private

land and roadsides.

Development activities such as residential subdivisions could also impact on vegetation known
to support this species. Using vegetation community data to predict the presence of
Rosenberg’s goanna suggests that species may have been present east of the Princes
Highway in the area of Tomerong, Huskisson and Woollamia. A number of community-reported
sightings also occurred in this area, although based on the information provided, the assigned
accuracy level indicated that the records were likely to be Lace monitor. The large areas of
urban development that have occurred in this general area may have already impacted on
Rosenberg’s goanna if they were once present. A species with a relatively large home range,
may be impacted less by effects of habitat fragmentation as they may have the ability to move
between remaining habitat. Nevertheless, reductions in suitable habitat for a species that is
likely to natural occur in low numbers, could have been detrimental many years prior to this
study and it is likely that the impacts of habitat fragmentation have already had a negative

impact on the species.

Natural Resource Planners are required to consider development activities in accordance with
section 5A of the Environmental Planning and Assessment Act 1979 where an Assessment of
Significance is prepared. This is prepared by using seven factors which are considered when
determining if the proposed activity ‘is likely to have a significant effect on the threatened
species, populations or ecological communities, or their habitats’ that are listed as under the
Schedule 1 & 2 of the Threatened Species Conservation Act 1995. These seven factors must
be taken into account by the consent or determining authority when considering a development
proposal or development application. This enables a decision to be made as to whether there is
likely to be a significant effect on the species and hence if a Species Impact Statement is
required (NSW NPWS, 1995). Consideration of the potential impact on Rosenberg’s goanna
wherever a development activity is proposed in suitable habitat for the species should always

be undertaken by the consent authority.

The frequency of fire is known to influence reptile community composition across a variety of
landscapes (Friend 1993; Penn et al. 2003; Sass and Wilson 2006). While the impacts of fire
are unknown for Rosenberg’s goanna, it is likely that increases in fire frequency are likely to
influence habitat condition and resource availability (Sass 2007). Further, reductions in
understorey floral and habitat diversity for the maintenance of asset protection zones is also

likely to influence habitat quality.

The removal of natural habitat features such as fallen timber and rocky outcrops which provide
refuge, breeding and foraging areas for Rosenberg’s goanna is regarded as highly

inappropriate to preserving this species in the region. However, burrows of the European
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Rabbit (Oryctolagus cuniculus) have been reported to be used as refuge sites for a number of
varanids (Gerry Swan, personal communication, November 2007; Steven Sass, personal
observations of numerous V.varius and V.gouldii). In marginal areas of habitat, or in areas
where habitat has been maodified, rabbit burrows could provide an important alternate refuge.
Rabbits may also provide an important food source for Rosenberg’s goanna. Control of rabbit

populations or ripping of rabbit burrows could be a threat to the species in some areas.

The threat to Rosenberg’s goanna posed by moving vehicles was confirmed during the study,
with three road-killed individuals found. Two of these were along MR92, which was subject to a
Species Impact Statement (SIS) for a proposed road upgrade (KMA 2002). The SIS highlighted
that the road upgrade from unsealed to sealed will increase the speed of through traffic, and
therefore likely to increase the likelihood of collisions of fauna with motor vehicles. During the
surveys for the SIS, a number of fauna species were observed as road-killed, including one
Lace monitor. Given that the only three Rosenberg’s goannas observed during this study were
all road-killed specimens, monitoring of MR92 could be undertaken to quantitatively ascertain

the post-construction impacts of any future road upgrades in suitable habitat for this species.
4.5. Community awareness

The results of this study confirm that there has been an increased awareness of the
Rosenberg’s goanna within the Shoalhaven region. This can be measured by the media
exposure throughout the study which attracted 163 reported sightings of Rosenberg’s goanna.
Many of these respondents were not aware that a second species of goanna was found in the
Shoalhaven. Further, the target mail distribution to around 700 rate payers on two separate
occasions also highlighted the existence of the Rosenberg’s goanna to land owners in areas of
potential habitat, its threatened species status, and potential threats to the species in the
Shoalhaven. As part of this mail distribution, an invitation to attend the community workshops to

learn more was also extended.

While a strong interest was shown by the community in providing a large number of reported
sightings, many of these were the common Lace monitor (Varanus varius). The difficulties in
correctly identifying Rosenberg’s goanna compound these inaccuracies. However, the value of
these sightings should not be underestimated. Environmental stewardship has long been
recognised as an extremely valuable component of biodiversity conservation. Many of the
respondents were pleased to have the opportunity to contribute to this study by providing
information on goannas in the study area. Several respondents specifically mentioned that the
general public should be given more opportunity to participate in scientific research. By creating
a sense of ‘ownership’ of biodiversity issues within the community, there is potential for greater
involvement, and therefore, potentially greater participation in species recovery actions. An

example of how community participation in recent years has made an important contribution to
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threatened species is the South Coast Shorebird Recovery Program. Annually, volunteers

monitor nesting locations and provide warden services to protect annual breeding locations.

Notwithstanding this, members of the community have provided a number of sightings of
Rosenberg’s goanna that are considered accurately to be highly probable, and of significance.
RGC6 was reported from within the coastal sandplain heath of Conjola NP. The location of this
record (along the heath on the coastline) is comparable with records of Rosenberg’s goanna in
other parts of the Sydney Basin Bioregion. Whether target surveys for the species have
occurred in the past in this part of the Shoalhaven or not, the likely low abundance of the
species may have lead to their non-detection. Contributions from members of the public should
be regarded as extremely valuable when studying species of low population density such as

the Rosenberg’s goanna.

The full page story in the lllawarra Mercury provided exceptional coverage across the
Shoalhaven region as well as the wider lllawarra area, with a reading audience of some
125,000 people. Around half of the community-reported sightings occurred within a two week
period of this article going to press with many respondents mentioning that they had seen the
article in the lllawarra Mercury. The warmer month of January also coincided with expected
increased levels of activity for both species of goanna. Nonetheless, the media coverage in the
lllawarra Mercury has made an important contribution in highlighting this virtually unknown

threatened species into the general community.
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S. RECOMMENDATIONS

5.1. Management

The continued management of the Rosenberg’s goanna in the Shoalhaven is considered

essential to the medium to long-term survival of the species.

Protection of known key habitat features (DECC 2008b) should be encouraged by natural

resource managers throughout the Shoalhaven. These have been identified as:

Within 250m of termite mounds (breeding habitat)
Fallen dead timber (foraging and refuge habitat)

Rock outcropping (refuge habitat)

Community awareness for the Rosenberg’s goanna and its habitat should be continued beyond
this study. General community awareness of this species has increased dramatically with
exposure in local media and community workshops. The majority of community members that
provided information to this study were not aware that a second species of goanna occurred in

the Shoalhaven, or that it was a threatened species, prior to the study.

There are opportunities for the general community to manage suitable habitat on private land
sympathetic to the Rosenberg’s goanna. In particular, vegetation around dwellings on 1 ( ¢ )
rural-residential zoned land across the SCC, in particular in the ‘lowlands’ where the species is
likely to face increased threat levels. This vegetation can be highlighted as potential habitat

during any community awareness campaigns.

The importance of roadside vegetation should not be underestimated. Many important habitat
features are present within the road reserve. In landscapes where clearing and habitat
modification has occurred for agriculture or residential development, the vegetation within the
roadside corridor should be regarded as significant. Road maintenance and construction crews

should be made aware of these habitat features and their potential importance to the species.

Given that three road-killed Rosenberg’s goanna were identified during the study, the
installation of signs warning of the potential presence of a ‘rare goanna’ should be considered.
Similar signs have been used to warn motorists of other threatened species such as the
Eastern Bristlebird and Malleefowl. Considering the number of records along MR92, this road
would be the most appropriate location for such signage for motorists entering the City’'s
boundaries eastbound, and near the Parma Road intersection. An example of a malleefowl
warning sign is provided (Figure 8). This type of signage is a form of community awareness

raising in itself.
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Figure 8: Example of a roadside warning sign used for Malleefowl in western NSW

Property Vegetation Plans (PVP) should be encouraged on freehold land where potential
habitat for Rosenberg’s goanna is present. CMA staff should be made aware of the vegetation
communities known to support the species, and important habitat features to accurately assess

PVP applications.

5.2.  Future research

Undertaking ecological studies on poorly studied species can be difficult considering that the
current knowledge of reptile fauna is limited in comparison to other taxa. The Rosenberg’s
goanna is no different, with the low abundance of individuals detected during this study limiting
the type of analysis that can be undertaken. While the vast majority of the knowledge on
Australian reptile fauna is limited to a number of excellent field guides (Cogger 2000; Swan et
al. 2004; Wilson and Swan 2008), these books do not detail specific ecological requirements
that can be translated into empirical studies. With a paucity of knowledge of these basic
ecological requirements, it is difficult to determine what factors in terms of the coarseness or

complexity of the necessary data need to be studied or which variables are important to study.

The threat posed to Rosenberg’s goanna by moving vehicles was confirmed during the study.

Given that the only three Rosenberg’s goannas observed during this study were all road-killed
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specimens, monitoring of MR92 could be undertaken to quantitatively ascertain the post-

construction impacts of any road upgrades in suitable habitat for this species.

The association of the species with a number of vegetation communities and specific

microhabitats, leads to the following list of potential topics for future research:

Further surveys in ‘lowland’ areas such as Wandandian and Conjola

Determine if Currambene-Batemans Lowland Forest east of the Princes Highway
supports the species

Mapping and analysis of vegetation associations and habitat within roadside reserves
The impact of fire (fire history, hazard reduction burns)

Effects of habitat fragmentation

Termite mounds — is there a specific genus or species of termite that Rosenberg’s
goanna use their mounds for nesting

Do rabbit burrows provide habitat in the Shoalhaven
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Contacts | Feedback | Search whole of DECC

Home Species

You are here:

Threats

Home > Species > View all species >

About threatened species in NSW | About this site | Site r

Site search: |

Recovery & threat abatement

Rosenberg's Goanna > Southern Rivers CMA

Species
Search
View all species

Find by type of species

Find by geographic
region

Find by habitat

Find by habitat & region

Rosenberg's Goanna -
Southern Rivers

Species profile
Regional information:
- Central West

- Hawkesbury/Nepean

- Hunter/Central Rivers

- Lachlan
- Murray
- Murrumbidgee

- Southern Rivers

- Sydney Metro

Detailed distribution map

See a map of recorded
locations of this species, on
the BioNet website.

Rosenberg's Goanna -
Southern Rivers:
Distribution and
vegetation associations
in the Southern Rivers

Scientific name:
Conservation status in NSW:

Varanus rosenbergi

Distribution of the species within this
region

The Rosenberg's Goanna is known or
predicted to occur in the following sub-regions
of the Southern Rivers Catchment
Management Region:

CMA Knovyn or Geogra}phlc
. predicted restrictions
sub-region o .
to occur within region
Bungonia Known None
Burragorang Predicted None
Ettrema Known None
lllawarra Known None
Jervis Known None
Kybeyan -
Gourock (Part Predicted None
A)
Kybeyan -
Gourock (Part Predicted None
B)
Menaro (Part Predicted None
A)
lg/l)onaro (Part Predicted None
Monaro (Part Predicted None
C)
Moss Vale Predicted None
New South .
P N
Wales Alps redicted one
South East
Coastal Predicted None

Ranges (Part

Vulnerable

Ecological Communities Legis

Print:
this page

full profile

Adult Rosenberg's Goanna
Image: Ross Bennett
© Ross Bennett

Head, Rosenberg's Goanna
Image: Warwick Smith
© DEC

Juvenile Rosenberg's Goanna
Image: Ross Bennett
© Ross Bennett
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A)

South East
Coastal
Ranges (Part
C)

Predicted None

Vegetation formations, classes and types

In this region, the Rosenberg's Goanna -
Southern Rivers is known to be associated
with the following vegetation formation and
classes. Click on a name to get background
information about it. Find out more about

vegetation formations, classes and types
Detailed information on each of each
the Vegetation Types listed below
can be found on the Biometric page
of this website. The table has been
separated into Catchment
Management Areas.Detailed
information on each of each the
Vegetation Types listed below can be
found on the Biometric page of this
website. The table has been
separated into Catchment
Management Areas.

Dry sclerophyll forests (shrub/grass
sub-formation)

Central Gorge Dry Sclerophyll Forests
Bungonia Slates Woodland
Elevated Gorge Forest
Ettrema Gorge Forest
Wollondilly-Shoalhaven Gorge
Woodland

Upper Riverina Dry Sclerophyll Forests
Dry Foothill Forest
Eastern Rainshadow Woodland

Dry sclerophyll forests (shrubby
sub-formation)

South East Dry Sclerophyll Forests
Eastern Tablelands Dry Forest /
Woodland

Southern Tableland Dry Sclerophyll

Forests
Braidwood Dry Forest
Eastern Tablelands Dry Forest
Eastern Tablelands Dry Woodland
Slopes and Western Tablelands
Dry Woodland
Tableland Low Woodland
Western Tablelands Dry Forest

Southern Wattle Dry Sclerophyll Forests
Tableland Dry Shrublands
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Sydney Coastal Dry Sclerophyll Forests

Budderoo-Morton Plateau Forest

Morton-Mogo Dry Forest

Shoalhaven Sandstone Forest
Sydney Hinterland Dry Sclerophyll
Forests

Morton-Budawang Sandstone

Woodland

Yalwal Shale-Sandstone Transition

Forest
Sydney Montane Dry Sclerophyll Forests

Morton Sandstone Heath
Woodland

Grassy woodlands
Southern Tableland Grassy Woodlands

Tableland Grassy Box-Gum
Woodland

Tableland Hills Grassy Woodland
Tablelands and Slopes Box-Gum
Woodland

Heathlands
Sydney Montane Heaths
Morton Mallee-Heath

Wet sclerophyll forests (grassy
sub-formation)

Southern Tableland Wet Sclerophyll

Forests
Tableland and Montane Dry
Shrubby Woodland

Formations Classes Types

Important habitat requirements within
region

Below is a list of the key habitat features for
this species in this CMA:

Habitat Details

Large termite
mounds &

Breeding habitat vegetation
within a 250 m
radius.

As per
vegetation

Foraging habitat types, including
fallen dead
timber.

Surface rock,
Shelter/roosting/refuge outcropping
habitat rock or fallen

dead timber
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Time of year species
identifiable (if flora)
or best detected (if
fauna)

in warm to hot
weather.

Detailed References

Below is a list of references relating to this
ecological community. You can filter the list by
the features or publication type you require.

Features Publication Type
Management
Guidelines All Types
Vegetation Books
Classification
Journals
UidF;Iant I.D./Field Unpublished
9 Reports
GIS Data
Internet
Articles

TEC information
Update List |

Reference
Details

NPWS (2003)
Native
vegetation of
the Woronora,
O'Hares and
Metropolitan
Catchments.
NSW National
Parks and
Wildlife
Service,
Sydney, 247
pgs.

Paul, S. and
Young, R.
(2007)
Experimental
control of
exotic Spiny
Rush, Juncus
acutus, from
Sydney
Olympic Park:
[. Juncus
mortality and
regrowth.
Wetlands
(Australia), Vol
23 (2) pp.
1-12.

Features

Detectable only
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12" November 2007

MEDIA RELEASE

HAVE YOU SEEN THIS GOANNA?

A little known species of reptile will be the subject of an extensive study this summer
across the Shoalhaven area. The Rosenbergs Goanna is listed as a threatened
species and a small population is known to occur in the Shoalhaven area. The study
is being undertaken by Bega-based environmental consulting company
ngh environmental. The project is also being supported by Shoalhaven City Council
and Southern Rivers Catchment Management Authority, through the Natural
Heritage Trust.

“A key objective of this study is to increase our ecological knowledge of this species;
what parts of the Shoalhaven they occur in and whether they have a preference for
particular types of habitat”, says Steven Sass, senior ecologist with
ngh environmental.

Recent sightings have been made mostly in the southern and western parts of the
Shoalhaven, near Danjera Dam, Wandandian, Sassafras and Conjola.

“Extensive searches will be undertaken to find new locations in the Shoalhaven that
support this threatened species. We will also be taking a detailed look at areas
where this species has already been recorded to look for relationships between
sightings and habitat features”, says Steven. Equally important is it for the
community to contribute to this knowledge. “By reporting sightings of this species, we
can build a picture on their distribution across the Shoalhaven”.

A series of community field days will also be undertaken in 2008. Another aim of the
study is to increase the awareness of this species within the general community.
“Landholders of both large and small acreages are becoming increasingly aware that
they can assist in providing habitat for threatened species” says Steven. “However,
without an understanding of the ecological requirements of this species, it is difficult
to provide landholders with advice for active management of these holdings”.

To report sightings or for more information on the project, contact Steven on 0427
94771.

Steven can be contacted for an interview on 0427 94  7771. A photo
of Rosenberg’s Goanna can be provided upon request.

1/216 carp street (po box 470) bega nsw 2550 australia t 61 2 6494 7771 f 61 2 6494 7773
web: www.nghenvironmental.com.au email: ngh@nghenvironmental.com.au

3/6 west street pymble sydney 1/44 fitzmaurice st (po box 5464) wagga wagga 57 norfolk st dunsborough
nsw 2073 australia nsw 2650 australia wa 6281 australia
t 61 29499 4310 f 6129499 4311 t 61269719696 6126971 9693 t61 89756 8401 f 61264947773



Rocks and Rosenbergs

Increasing Ecological Knowledge and Community Aware ness of the Rosenbergs Goanna

Rosenberg!ls goanna (Varanus rosenbergi) is listed as a vulnerable species under the NSW Threatened
Species Conservation Act 1995 (TSC Act). A study to learn more about this species in the Shoalhaven is
currently underway and is funded by the Southern Rivers Catchment Management Authority through the
Natural Heritage Trust and is being supported by Shoalhaven City Council.

The project so far?

During January and February 2008, extensive on-ground field investigations of known and potential habitat of
the Rosenberg!s goanna occurred. The main objective of these investigations was to gain a greater
understanding of the distribution of this species across the Shoalhaven region. Survey locations were chosen
based on information to date and additional information received from the community sought earlier in the
project.

Only three Rosenberg goannas were sighted during these surveys despite extensive surveys using transects
from slow-moving vehicles, searches of termite mounds and trapping. This small number of sightings
highlights the threatened status of this species in the Shoalhaven region.

Image courtesy of Nick Clemann.



Raising the profile of this threatened species in the community is another objective of this project. You may
have noticed that this species has already featured in the lllawarra Mecury, the Nowra Mail and the Bay and
Basin Post and a workshop was held in December 2007 providing information on species identification and
potential threats to this species.

Hundreds of phone calls and emails have been received from members of the community, with many providing
valuable information on the distribution of this species across the Shoalhaven. This exposure has raised the
awareness of Rosenbergs Goanna amongst the community.

The results of the field investigations are currently being analysed providing a review of previous knowledge of
the species and additional information on this threatened species. A report covering the findings of this study is
also in preperation, which will be finalised in July.

Over the coming months, the project and ites findings will be discussed with environmental planners,
researchers and agency staff as well as the members of the community through workshops and forums.
Community eduction and awareness will also continue with plans to chat with primary and high school aged
children about the Rosenbergs Goanna.

For further information on this project, please contact Steven Sass, Senior Ecologist with ngh environmental on
02 64 928 307 or by email on steven@nghenvironmental.com.au.

1/216 carp street (po box 470) bega nsw 2550 aust ralia t 61 2 6494 28333 f 61 2 6494 7773

web: www.nghenvironmental.com.au email: ngh@nghe nvironmental.com.au

This project is supported by



28 May 2008

MEDIA RELEASE

PLEASE DON'T STEAL MY HOME

The Rosenberg’s goanna occurs in a small population in the Shoalhaven area and is
recognised as a species under threat. A study was recently undertaken by Bega-based
environmental consulting company ngh environmental, supported by the Southern Rivers
Catchment Management Authority, through the Natural Heritage Trust and Shoalhaven
City Councill

“It is important that members of the public are aware that there are some threats to this
species that the community can have a positive influence over”, says Steven Sass, Senior
Ecologist with ngh environmental. “Fallen timber and rocky outcrops provide habitat for the
Rosenberg’s goanna and many other species.”

Consumers of firewood are encouraged to ask if their wood merchant follows the
‘Voluntary Code of Practice for Firewood Merchants’ which encourages the sustainable
use of timber resources, thereby retaining habitat for species such as the Rosenberg’s
goanna.

Bushrock has long been used for landscaping, but now the removal of bushrock is listed
as a key threatened process under the Threatened Species Conservation Act.

“Bushrock removal directly destroys habitat for numerous plant and animal species.
Gardeners and landscapers should be aware that there numerous alternatives such as
quarried stone. Quarried stone can be given a more natural look by sprinkling milk over it
to promote the growth of algae and lichens. The artificial rock industry is also providing a
great alternative to removing bushrock” says Steven.

Further information is available by contacting Steven Sass on 0427 94 7771.

1/216 carp street (po box 470) bega nsw 2550 australia t 61 2 6492 8333 f 61 2 6494 7773
web: www.nghenvironmental.com.au email: ngh@nghenvironmental.com.au
ABN:38711349561

206/410 elizabeth st surry hills sydney 5/44 fitzmaurice st (po box 5464) wagga wagga Suite 4/4, 234 naturaliste terrace dunsborough
nsw 2073 australia nsw 2650 australia wa 6281 australia
t 61282028333 f6129211 1374 t 61269719696 6126971 9693 161897591985 f612 64947773



21 July 2008

STUDY HIGHLIGHTS RARE GOANNA IN SHOALHAVEN

Over the last 12 months, a study on the Rosenberg’s Goanna has been undertaken in the
Shoalhaven region with the support of the Natural Heritage Trust, Southern Rivers
Catchment Management Authority and Shoalhaven City Council.

Surveys across the region found only a small number of the Rosenberg’s Goanna,
Varanus rosenbergi highlighting its threatened status. Members of the community were
also invited to participate in the study by providing reported sightings.

A community workshop is being held to disseminate the results of the study on Thursday
24" July 2008, commencing at 4pm. To be held within the Shoalhaven City Council
offices, Bridge Street, Nowra, you can reserve a place by phoning council on 02
44293431.

Should you have any questions, please contact me on 0427 947771 or by email on
steven@nghenvironmental.com.au.

PHOTOS OF ROSENBERGS GOANNA CAN BE PROVIDED ON REQU EST.

Regards,

Steven Sass
Senior Ecologist

1/216 carp street (po box 470) bega nsw 2550 australia t 61 2 6492 8333 f 61 2 6494 7773
web: www.nghenvironmental.com.au email: ngh@nghenvironmental.com.au
ABN:38711349561

206/410 elizabeth st surry hills sydney 5/44 fitzmaurice st (po box 5464) wagga wagga Suite 4/4, 234 naturaliste terrace dunsborough
nsw 2073 australia nsw 2650 australia wa 6281 australia
t 61 2 8202 8333 f 6129211 1374 t 61269719696 f 6126971 9693 61897591985 612 6494 7773
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Change threatened species list.
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Shoalhaven Council, along with the Southern Rivers
Catchment Authority and Nghenvironmental are trying to
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map the habitat of the goanna in the local area.
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goanna to increase the limited knowledge of this species.

The study will look at where the Rosenberg's goanna has
been sighted.

Environmental services manager Sandie Jones said if people are able to provide information
on possible sightings of the goanna it will help build a picture of its distribution across the
community.

The Rosenberg's Goanna is 1.5 metres long, with powerful jaws, sharp claws and a powerful
tail, according to

Steven Sass, ecologist for Nghenvironmental, a local consultancy company who will been
investigate reported sightings in the community for the study.
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AThey are commonly mistaken for regular goannas but have some distinguishing features, he
said.

ABut we had a very good turnout to our information sessions and a great response from the
public and into the New Year period we will be in south western parts of the Shoalhaven
looking for the goannas.

Steve said the biggest threat to the goannas now was private landholders inadvertently
removing their habitat.

AA lot of people may not be aware of how threatened they are and likewise may not even
realise the goanna lives on their property.

Steve says he encourages people to find out more information about the Goannas and can
report sightings by phoning 0427 947 771.

For more information about the study visit www.nghenvironmental.com.au
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APPENDIX D: CORRESPONDENCE TO LAND HOLDERS
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An invitation to all agencies and interested person S

Over the coming months, a study is being undertaken on the Rosenberg’s Goanna, a
threatened species, which is known to occur in low numbers in the southern and
western parts of the Shoalhaven region.

A community workshop is being held to provide information about this fascinating
goanna and | invite you to come along to learn about this species, where it lives and
what you can do to assist it’s survival in the Shoalhaven.

The details of the workshop are as follows:
Wednesday 19 " December 2007 commencing at 4.30pm.
At the Shoalhaven City Council offices, Bridge Rd, Nowra
Training Room 1 of the Ground Floor.
Please RSVP by 17 ™ December to
Shoalhaven City Council Environmental Serviceson 4  4293431.

The workshop will also provide interested persons the opportunity to contribute
additional information on this species to the study, in particular, those who may have
sighted this species across the region.

The study is being supported by Shoalhaven City Council and Southern Rivers
Catchment Management Authority through the Natural Heritage Trust.

Should you have any questions about the study, please contact me on 0427 947771
or by email on steven@nghenvironmental.com.au

Regards,

Steven Sass

1/216 carp street (po box 470) bega nsw 2550 australia t 61 2 6494 7771 f 61 2 6494 7773
web: www.nghenvironmental.com.au email: ngh@nghenvironmental.com.au

3/6 west street pymble sydney 1/44 fitzmaurice st (po box 5464) wagga wagga 57 norfolk st dunsborough
nsw 2073 australia nsw 2650 australia wa 6281 australia
t 6129499 4310 f 6129499 4311 t 61269719696 6126971 9693 16189756 8401 f 61264947773



25 June 2008

An invitation to all interested persons

Over the last 12 months, a study on the threatened Rosenberg’s Goanna has been
undertaken in the Shoalhaven region with the support of the Natural Heritage Trust,
Southern Rivers Catchment Management Authority and Shoalhaven City Council.

A community workshop is being held to disseminate the results of this study and I invite
you to come along to learn more about this species.

The details of the workshop are as follows:
Thursday 24 ™ July 2008 commencing at 4.00pm.
At the Shoalhaven City Council offices, Bridge Rd, Nowra
Training Room 2 located on the Ground Floor.
Please RSVP by 18" July to Shoalhaven City Council on 02 44293431

Please feel free to forward this invitation to any persons that you think may be interested in
attending.

Should you have any questions, please contact me on 0427 947771 or by email on
steven@nghenvironmental.com.au

Regards,

Steven Sass
Senior Ecologist

1/216 carp street (po box 470) bega nsw 2550 australia t 61 2 6492 8333 f 61 2 6494 7773
web: www.nghenvironmental.com.au email: ngh@nghenvironmental.com.au
ABN:38711349561

206/410 elizabeth st surry hills sydney 5/44 fitzmaurice st (po box 5464) wagga wagga Suite 4/4, 234 naturaliste terrace dunsborough
nsw 2073 australia nsw 2650 australia wa 6281 australia
t 61 2 8202 8333 f 6129211 1374 t 61269719696 f 6126971 9693 61897591985 612 6494 7773




APPENDIX E : ROSENBERGS GOANNA HABITAT

Habitat near RG1, a road-skilled
Rosenberg’s goanna along MR92.

Maintenance of asset protection
zones on rural-residential
allotments could impact on habitat
for Rosenberg’s goanna.

Rocky outcropping can provide
refuge and foraging areas for
Rosenberg’s goanna. These areas
of habitat require protection from
clearing and degradation by bush
rock collection.
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Dense heath/woodland vegetation
that would provide suitable habitat
for Rosenberg’s goanna

Habitat such as termite mounds
can be found in roadside reserved.
Mapping of any significant
roadside vegetation should be a
priority in areas already affected by
urban and agricultural
development.

Yalwal Dam Road provides a
number of community-reported
sightings of Rosenberg’s goanna.
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APPENDIX F : IDENTIFICATION OF ROSENBERGS GOANNA

The following are extracts from the presentations provided at each of the community
workshops. Each page provides details on how members of the general public can identify a
Rosenberg’s goanna.

These notes provide commentary to each page:

Page i) Rosenberg’s goannas rarely climb trees. The species is considered highly terrestrial,
keeping to the ground strata. When approached, the species usually runs along the ground to a
refuge. Conversely, the Lace monitor will retreat to the first tree (or building). There is only one
reported case of a Rosenberg’s goanna climbing a tree.

Page ) Lip markings can also be used to distinguish a Rosenberg’s goanna. The lower lip
markings are widely spaced on the Lace monitor, whereas, on the Rosenberg’s goanna, they
are finely barred.

Page k) Tail barring on the Rosenberg’s goanna is narrow in width along the length of the talil,
whereas, on the Lace monitor the markings are much more widely spaced. The barring toward
the end of a Lace monitor tail can have fine barring, however, wide bars dominate the tail
length.

Page 1) Leg markings on the Rosenberg’s goanna usually consist of spots, whereas, the Lace
monitor usually consists of stripes. This method of identification can be quite inaccurate with
the age of the animal predetermining this feature on occasions. As a general rule, use this
identification technique for the front legs only.
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APPENDIX G: QUALIFICATIONS AND EXPERTISE OF AUTHOR

Name Role Specialist skills and abilities
Steven Sass Senior Steven is an experienced ecologist having undertaken more
Ecologist than 400 aquatic and terrestrial threatened flora and fauna

B. App. Sci.
(Environmental
Science) (Hons)
Ccsu

surveys and habitat assessments in eastern Australia since
1990. His expertise is in herpetofauna, with Steven
undertaking a wide variety of surveys and research including
the impact of fire on reptile communities, determinants of
diversity of reptile fauna and micro-scale distribution patterns.
Steven has undertaken hundreds of reptile surveys and
habitat assessments across a variety of ecosystems. He has
an excellent working knowledge of habitat fragmentation at
the landscape and local level, having just completed two
years of research into the effects of habitat fragmentation on
reptiles, including an extensive review of the determinants of
fauna diversity in fragmented landscapes such as urban
areas.

His ecological expertise is used to design and implement
landscape scale biodiversity assessments. These include
biodiversity strategies for frog and reptile populations in the
Murrumbidgee Irrigation Area (over 200,000 hectares)
through surveys and habitat assessments at 160 sites, reptile
surveys and habitat assessments in the Upper Billabong
Creek Catchment Area (around 30,000 hectares) and the
impact of fire on reptile communities in a large reserve
system (over 250,000 hectares) in western NSW.

Steven has published numerous scientific papers on reptile
communities, determinants of reptile diversity and threatening
processes. He has co-authored a number of these with leading
herpetologist, Gerry Swan (co-author of the Field Guide to the
reptiles of NSW and A complete guide to the Reptiles of
Australia).

He is an Adjunct Associate of the Ecology and Biodiversity
Group of the Institute for Land, Water and Society at Charles
Sturt University. This research group comprises nearly 250
social, economic and environmental scientists

Some of Steven’'s professional memberships include the
Australian Society of Herpetologists, Ecological Consultants
Association of NSW and the Ecological Society of Australia.
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