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DISCLAIMER
This report has been prepared for the use of the stated client and for the
specific purpose described in the Introduction and is not to be used for any
other purpose or by any other person or corporation. LandPartners Limited
accepts no responsibility for any loss or damage suffered howsoever arising
to any person or corporation who may use or rely on this report in
contravention of the terms of this disclaimer.
Due consideration has been given to site conditions and to appropriate
legislation and documentation available at the time of preparation of the
report. As these elements are liable to change over time, the report should
be considered current at the time of preparation only.
The report relies on information supplied by the client and on findings
obtained using accepted survey and assessment methodology. Specific
survey methodology is described in the relevant section of the report.
While due care was taken during field survey and report preparation,
LandPartners accepts no responsibility for any omissions that may have
occurred due to the nature of the survey methodology.
Conclusions to the report are professional opinions and LandPartners
cannot guarantee acceptance or consent of the relevant determining/
consent authorities. Subsequent requests for further work or information will
be subject to additional fees.

Fauna survey assistance was provided by David Charley (Wildsearch Environmental
Services).
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Executive Summary
A comprehensive flora and fauna survey and secondary targeted fauna survey were
completed determine the ecological values of the West Byron Site. One threatened
flora species (two planted Coolamon) and two Endangered Ecological Communities
(EECs) were recorded. Recent surveys have also confirmed the presence of eleven
threatened fauna species (Olongburra Frog, Wallum Froglet, Black Bittern, Masked
Owl, Osprey, Common Blossom Bat, Eastern Bentwing-bat, Greater Broad-nosed
Bat, Grey-headed Flying-fox, Little Bentwing-bat, Koala), the likely presence of one
additional fauna species (Southern Myotis), and an unconfirmed (and unlikely)
record of an additional fauna species (Golden-tipped Bat).
Based on the survey results it is evident that parts of the Site contain vegetation
and/or habitat of high conservation value and these areas require consideration in
determining how land at the Site may be utilised. Areas of specific habitat
importance have been identified for retention to support threatened species, in
addition to vegetation of high conservation value.
Where vegetation/habitat may require removal as part of future development of the
Site there are extensive opportunities for compensation via assisted vegetation
restoration and enhancement planting.
In summary, areas of high ecological value at the Site can be accommodated with
respect to potential future landuse by avoiding high conservation areas, mitigating
against impacts by the adoption of a range of amelioration measures and
compensating for vegetation/habitat loss by the retention and restoration of similar
habitat elsewhere at the Site.
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1.

Introduction and Background

1.1 Introduction
LandPartners Limited (LandPartners) has been engaged by Byron Bay West Land
Owners Association to complete a Preliminary Ecological Assessment for land
parcels in the West Byron which include:
•
•
•
•
•
•
•
•
•
•
•

Lots 2 & 3 DP551947
Lots 5 & 6 DP622736
Lots 1 & 2 DP878549
Lot 2 DP818403
Lots 1 & 2 DP542178
Lots 227 & 229 DP755695
Lot 1 DP520063
Lot 1 DP201626
Lot 1 DP780242
Lot 7020 DP1113431
Lot 9 DP111821

These properties are collectively referred to as the Subject Site (or Site) and consist
or privately owned land, a drainage reserve (Lot 7020 DP1113431) and road
reserve (Lot 9 DP111821). The Site is located on Ewingsdale Road, West Byron
(refer Figure 1).
The Site has been identified as being a potential State Significant Site (SSS) for
listing in Schedule 3 of State Environmental Planning Policy (Major Development)
2005. The Department of Planning (DoP) issued a number of Key Assessment
Requirements on the 3rd November 2009. Requirements relevant to biodiversity
included:

Biodiversity
1) Assess the impact of the proposed rezoning on existing native flora and faun,
on the site and surrounding areas. The assessment must be conducted in
accordance with the Guidelines for Threatened Species Assessment (DEC July
2005) and include a field study. The assessment should also consider the
Byron Shire Biodiversity Conservation Strategy 2004 and Aquatic Ecology in
Environmental Impact Assessment (Department of Planning May 2003).

2) Describe how the proposed land uses and development controls avoid or
mitigate impacts on biodiversity, threatened species, their habitat and
ecological corridors.
3) Demonstrate how biodiversity impacts of the project will be offset.
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This assessment has been completed to address the DGR’s and provide information
to assist in identifying areas of ecological importance relevant to the proposed
rezoning of the Subject Site.
For ease of reference in this report, all properties have been assigned an owner
reference, as shown at Table 1.
Table 1. Property reference details used in this report
Property
Owner and/or reference
Lots 5 & 6 DP622736
Crighton Byron – west
Lot 1 DP542178
Crighton Byron – central
Lots 227 & 229 DP755695; Crighton Byron – eastern
Lot 9 DP111821
Lots 2 & 3 DP551947
Small holdings – Ewingsdale Road
Lot 2 DP818403
Smith property
Lot 1 DP878549
Planula B & B
Lot 2 DP878549
Temple Byron
Lot 1 DP520063
O’Connor property
Lot 1 DP201626 & Lot 2
Belongil Fields
DP542178
Lot 1 DP780242
Sykes property

1.2 The Subject Site
The Subject Site comprises a total area of approximately 108 hectares at
Ewingsdale Road, Byron Bay (refer Figure 1). The Site comprises all land within the
black line shown on Figure 2 which is zoned 1(d) urban investigation under the
Byron Local Environmental Plan (LEP) 1988. Figure 3 shows property details of the
land parcels within the Site boundary.
The Site consists of land which has been significantly cleared for grazing,
agriculture or tourist enterprises, with scattered patches of native vegetation
remaining. Current land use consists of grazing, residential use and tourism.
Residential use occurs at several dwellings within small allotments while tourism
occurs at Belongil Fields Caravan Park and Planula Bed and Breakfast at the
southern end of Melaleuca Drive. The balance of the site is grazed or unmanaged.
A large area of land gazetted under State Environmental Planning Policy (SEPP) 14
– Coastal wetlands occurs immediately south of the Site, with a small area
overlapping in the far western corner and to the east flanking Belongil Creek (refer
Fig. 4).
Belongil Creek flanks the north-eastern portion of the Site and is included within the
Cape Byron Marine Park.
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1.3 The Proposal
The proposal is for the rezoning of the Site for future development which may
include residential, commercial, tourism and conservation.
As part of any future proposal, it is likely that two road entry points to the Site would
be constructed, with one of these being a southern extension of Bayshore Drive and
the other coming off Ewingsdale Road at the east of the Site.

1.4 Proposal Area History and Land Use
The Site was identified in Council’s 1988 LEP as ‘urban investigation’ and a number
of studies have been completed to assist in informing proposals for future rezoning.
A variety of landuse occurs within the Study Area and include grazing/agistment,
rural residences, the Belongil Fields Caravan Park and Planula Bed & Breakfast and
Temple Byron at the southern end of Melaleuca Drive. As a result of past clearing
practices, the majority of vegetation at the Site is highly fragmented and occurs in
small and isolated patches generally removed from larger consolidated areas of
native vegetation in the south.
The central and eastern portions of the Site is traversed by a large constructed drain
managed by the Belongil Drainage Union and which appears to be owned by the
Land and Property Management Authority (LPMA); clarification of this matter is
currently being sought. A number of smaller constructed drains (mostly within the
Belongil Fields Site) occur as a result of past agricultural practices.

1.5 Previous Studies
A number of ecological studies have been completed at the Site and include:
• A Local Environmental Study of the Site by Peter Parker Environmental
Consultants (1994 & 1997);
• Mark Fitzgerald’s ecological studies of the Belongil Fields Site for the
Splendour in the Grass Festival (2005);
• A Flora Assessment of the Belongil Fields Site for the Splendour in the Grass
Festival (2005) by Landmark Ecological Services Pty Ltd.
• An ecological assessment of land owned by Crighton Byron Pty Ltd by
LandPartners Limited (2007).
Additionally two recent studies have been completed to provide further information
for the current assessment and include:
• Koala survey (Biolink ecological consultants 2010); and
• Additional fauna survey (Wallum frogs, Black Bittern, Mitchell’s Rainforest
Snail) and assessment (Wildsearch Environmental Consultants 2010).
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Other reports reviewed in this assessment also include:
• The Belongil Estuary Study and Management Plan (Parker & Pont 2001)
• Restoration Strategy Belongil-Cumbebin Wetland Complex (Australian
Wetlands 2005)
• Annexure 8(a) of the Byron Shire Council Local Environmental Study (Parsons
Brinckerhoff 2008), with reference to Belongil Fields.
• Species Impact Statement (SIS) for the Becton Site (Peter Parker
Environmental Consultants 2006). This is the most recent comprehensive
ecological assessment completed in close proximity to the Site; the property
shares similar vegetation and habitat.

1.6 Soils and Topography
Soils
The soils at the Site have been mapped by Morand (1994) as belonging to the
Tyagarah (ty) and Black Rock (br) soil landscapes as follows:
Soil type: Tyagarah (ty); Aeolian landscape
Landscape: sediment basins of mixed estuarine and Aeolian origin forming level to
gently undulating plains.
Soil limitations: Very strongly acid, permeable, often waterlogged soils of low
fertility and low water-holding capacity with localised salinity. Permanently high
watertables with moderate wind erosion hazard.
Soil type: Black Rock (br); Aeolian landscape
Landscape: extremely low level to gently undulating beach ridge plains on
Pleistocene beaches and dune sand
Soil limitations: Non-cohesive, highly permeable, highly acid soils of very low
fertility. Organic soils in swales with permanently high watertables. High wind
erosion hazard.
Soil landscape mapping is shown as Figure 5.
Soil sampling at the Site has been completed by Shaw Urquhart (2010) and soil
landscapes at the site are discusseed in that document.

Topography
The Site is essentially flat land with some minor relief. Parts of the site are prone to
flooding, with Q100 levels shown at Figure 6.
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2.

Methods

2.1 Introduction
The methodology used to conduct this assessment included:
¾ A review of any relevant documents pertaining to the Site;
¾ A search of Schedules 1, 2 and 3 of the NSW Threatened Species Conservation
Act 1995 (TSC Act) and of the National Parks and Wildlife Service (NPWS) Atlas
of NSW Wildlife (Atlas) to identify threatened species, populations and
ecological communities, or their habitats recorded within a 5 kilometre radius of
the Site;
¾ A search using the Protected Matters Search Tool to identify threatened species,
populations and ecological communities, or their habitats recorded within a 5
kilometre radius of the Site under the Commonwealth Environment Protection
and Biodiversity Act 1999 (EPBC Act);
¾ A targeted flora and fauna survey of the Site with particular attention given to
the identification of threatened flora and fauna and endangered ecological
communities (EECs);
¾ An evaluation of other ecological assessments completed at the Site;
¾ An evaluation of the habitat and wildlife corridor value of the Site; and
¾ Identification of areas of ecological significance and possible adverse effects of
any future development on existing fauna and flora and the recommendations
to mitigate potential ecological impacts.

2.2 Flora Survey
Background information on the vegetation and flora of the Site was assessed by an
initial review of previous literature, vegetation mapping and 2006 aerial
photography (Google Earth).
Targeted survey for threatened flora species in appropriate habitat and determining
the presence of Endangered Ecological Communities (EECs) listed under the TSC
Act was a priority of the flora survey (refer Section 3.1), using the methodologies
outlined in the DEC “Guidelines for Threatened Species Assessment” (DEC 2004).
All vegetation communities at the site were sampled, with sampling sites comprising
20m x 20m quadrats (or where vegetation occurred in narrow sections, a 5m x
20m quadrat). A general flora species list was also compiled during targeted
threatened species searches and fauna survey.
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Vegetation communities at the Site were classified according to Keith (2004) and
mapped over a 2010 aerial photograph. The conservation significance of the
vegetation and flora present at the Site was assessed with regard to the Byron Flora
and Fauna Study (1999), BioMetric (2008) and the TSC Act 1999.
Survey limitations
All vegetation communities at the Site were sampled and extensive searches for
threatened flora completed as part of the survey and opportunistically during fauna
survey. The survey was completed outside the flowering times of several cryptic
orchid species known from the locality and therefore there is some (limited)
potential these species were not detected (refer Table 2).
Table 2. Threatened orchid species flowering times, habitat and detectability
Common name Flowering period Typical habitat
Byron
Bay August - October grassy heath on clay soils, as per the only
Diuris
local population known at Arakwal
National Park
Dark
March - May
coastal scrub and heath
Greenhood
Yellow-flowered Spring – Summer rainforest, but may also occur in
King of the
sclerophyll forest, coastal scrub and
Fairies
mangrove communities

Detectability
Unlikely to
be detected
Unlikely to
be detected
Likely to be
detected

2.3 Fauna Survey
Introduction
Targeted surveys using the methodologies outlined in the DEC “Guidelines for
Threatened Species Assessment” (DEC 2004) were completed. All vegetation
communities within and immediately adjacent to the Site were assessed in terms of
their fauna habitat values and species present with species data recorded on
standard proforma. Potential habitat values were determined for each major
vegetation type within the Site (e.g. presence of tree hollows, feed trees and frog
breeding habitat). Particular attention was given to threatened fauna species and
threatened populations identified in a search of the NPWS Atlas of NSW Wildlife
(refer Section 4.4).
The initial comprehensive fauna survey of the Site was completed in November
2009. As additional field survey was considered necessary for several threatened
species a second targeted survey was completed by Wildsearch Environmental
Services (2010).
The methods used in the LandPartners fauna survey are outlined below and
summarised in Appendix A, with locations of survey sites are shown at Fig. 7. Survey
effort for other ecological surveys completed by Wildsearch Environmental Services
and Biolink are also described.
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LandPartners Survey Effort (2009)
Weather Records
Weather data sourced from the Bureau of Meteorology for the duration of the
survey are shown at Table 3. All data is taken from Byron Bay automatic weather
station unless where otherwise noted. In the weekend prior to the survey
approximately 45mm of rain was recorded.
Table 3. Weather data for duration of survey
Date
Temp
Min Temp Max Rainfall
(ºC)
(ºC)
(mm)*
09/11/09
25.4
104.2
10/11/09
18.8
26.6
1.0
11/11/09
18.1
27.2
0
12/11/09
17.4
27.8
0
13/11/09
18.8
26.0
0

Relative
(9am)

humidity Relative humidity
(3pm)
80
58
63
50
63
51
66
48
65
58

* Rainfall data from Jacaranda Drive weather station (approximately 400m north of Site)

Diurnal Bird Census - Area Search
The “area search” method was used for the detection of avifauna. One observer
using 10x42 binoculars sampled nine selected sites. The species present and
numbers of each were recorded during a 20-minute census period. Each bird
census was conducted during the early morning and involved a slowly walking
search of a one-hectare area and regular stationary periods. Bird species recorded
outside of the survey sites and outside of the standard census period were recorded
as opportunistic records.
Call-playback Surveys
Call-playback surveys were conducted at the Site to test for the presence of
threatened amphibian and bird species recorded in the vicinity of the Site (NPWS
Wildlife Atlas, see Section 4.1) or considered to potentially occur. Standard survey
techniques were adopted. The call of each of the target species was broadcast for
five minutes using a TOA amplified megaphone connected to a Sony Walkman
compact disc player. Broadcasts were followed by a five minute listening period.
The observer stood approximately 30m from the amplifier in an attempt to detect
responses elicited during the broadcast period. Species targeted included the
Masked Owl (Tyto novaehollandiae), Grass Owl (Tyto capensis), Black Bittern
(Ixobrychus flavicollis), Australasian Bittern (Botaurus poiciloptilus), Bush Hen
(Amaurornis olivaceus), Mangrove Honeyeater (Lichenostomus fasciogularis),
Wallum Froglet (Crinia tinnula) and Olongburra Frog (Litoria olongburensis)
Observers also documented any calls detected outside of the standard call playback
period.
Calls of the Masked and Grass Owl were broadcast from two central locations for
five nights duration, with a secondary call site established for both species of three
nights duration. Calls of the Wallum Froglet and Olongburra Frog were broadcast
from a number of sites both diurnally and nocturnally, while call playback for the
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Black Bittern was completed on two occasions, and the Bush Hen and Mangrove
Honeyeater on three occasions (refer Appendix A).
Elliott Trapping
Trap lines consisting of (small) type A-sized Elliott traps were established at seven (7)
different locations and were left in the field for four nights. Each trapline placed
traps at intervals of approximately 10 metres. A total of 400 trap nights was
achieved and targeted small ground-dwelling mammals such as the Eastern
Chestnut Mouse, Eastern Pygmy Possum and Common Planigale. All traps were
baited with a standard mixture of peanut butter, honey, oats and vanilla essence.
Additionally 20 B-sized Elliott traps were deployed for four nights combining for a
total of 80 trap nights. Each trapline placed traps at intervals of approximately 20
metres. Due to the general absence of trees with hollows, traps were placed at the
bases of suitable habitat and feed trees and targeted species such as Bandicoots
and Sugar Gliders. The base and trunk of trees were sprayed with a honey-water
solution from a pressure sprayer as an attractant, which was repeated on the third
day of the survey. All traps were baited with a mixture of peanut butter, honey, oats
and vanilla essence.
Trap lines were situated in areas that were considered to best represent potential
habitat for ground-dwelling mammal species. All traps were checked within two
hours of sunrise each day.
Hair-funnels
Hair-funnels were used across the entire Site, targeting threatened mammals. Hairfunnels were set at the base of trees or where denser groundcover occurred. Lines
of 10 Faunatech hair-funnels (spaced at approximately 10m intervals) were
established at five locations. Hair-funnels were left in the field for 12 nights for a
combined total of 600 hair-tube trap nights.
All hair-funnels were baited with a mixture of oats, peanut butter and honey. All
hair samples were analysed by specialist consultant Barbara Triggs.
Cage Trapping
Eight cage traps (targeting larger mammals) were placed in the field for a period of
four nights for a combined total of 32 trap nights. Four cage traps were baited with
fruit and a peanut butter and honey mixture targeting the Long-Nosed Potoroo and
bandicoots, with the remaining four traps baited with meat (chicken necks) targeting
the Spotted-Tail Quoll and other small native carnivores. All traps were checked
within an hour of sunrise each day.
Scat, Track and Stag Surveys
Opportunistic searches for footprints, scats, nests and scratches were undertaken
using a random meander method and were typically combined with bird surveys
and reptile searches (see below) and the daily checking of traps. The Site was also
searched for dens, stags and other tree hollows. The three mature figs west of
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Melaleuca Drive were specifically checked for hollows which may be siotable roost
spaces for microchiropteran bats. Any hollows were inspected with a torch and also
knocked to disturb any fauna present.
Spotlighting
Foot-based spotlighting which targeted ground and arboreal mammals, nocturnal
birds, frogs and reptiles was conducted along random meandering transects within
the major vegetation communities of the subject land (refer Fig. 7). A 55-watt
hand-held spotlight was used.
Anabat Recording
An Anabat detector (Titley Electronics, Ballina) was used to record the ultrasonic
calls of microchiropteran bats passing through the Site. The Anabat was deployed
along roving transects for three nights while spotlighting, and placed in a fixed
position for the entire night for two of nights at two separate locations. On the first
night of the survey the Anabat was placed at a fixed point for approximately three
hours. In total, approximately 24 hrs of Anabat recording was completed. All data
was analysed by Mr Glenn Hoye (Fly By Night Bat Surveys).
Harp Traps
Harp traps were used to target microchiropteran bats. Standard harp traps were
set for four nights at locations that were considered to be likely flyways for bat
species. Two harp traps were deployed and each was relocated after three nights to
a new location (refer Fig. 7).
Harp traps were checked early each morning with the captured bats placed into
calico bags and housed for the day in a cool dark room. All captured bats were
identified, measured, and released the following evening.
Pitfall Trapping
Lines of five pitfall traps were established at four sites (refer Fig. 7) and consisted of
plastic 20 litre buckets of approximately 30cm diameter and 40cm depth. Pitfall
traps were used to target suitable potential habitat (in broad structural terms) for the
Common Planigale and amphibians and reptiles. The pitfall sites were selected to
allow each pitfall line to cut across areas with low dense ground cover, numerous
logs and deep leaf litter. Each trap was buried in the ground to the lip of the bucket
and buckets spaced at approximately five metre intervals with a 30cm high drift
fence running between each. Traps were left in the field for four nights, resulting in
a total trapping effort of 40 bucket nights.
Herpetofauna and Habitat Searches
Searches of areas representing potential habitat for reptiles, amphibians and
mammals were conducted at three locations for a combined survey effort of 2.5
hours) and involved:
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•
•
•
•

•

Searching leaf litter and turning over logs and other ground cover. Care was
taken to replace debris as found. Loose bark was removed from trees when
encountered;
Binocular and torch inspection of hollows to determine signs of usage, potential
level of development ie. internal depth;
Observation of likely basking sites;
General searches for scats, tracks and scratches of mammals and other fauna.
This included time devoted to searching under trees for signs of foraging such as
chewed seed cones (re: Glossy Black Cockatoo); under trees bearing sap
incisions for glider chewings and owl regurgitation pellets; and
Daytime searches of buildings/sheds for roosting microchiropteran bats,
particularly the large shed in the south of the Sykes property.

No targeted searches for Koala scats/signs were completed due to a dedicated
survey completed by Biolink ecological consultants (2010).
In addition, routine checks along tracks and the forest floor and amongst leaf litter
were made for frogs and reptiles via spotlighting searches. Reptiles were searched
for on an opportunistic basis throughout the survey while travelling between survey
sites and while conducting other survey techniques such as checking traps and bird
counts.
The presence of frog species was determined by listening for their calls,
spotlighting, pitfall trapping and passive listening for 20 minute periods at three
designated survey sites. Active searches for native amphibians were conducted by a
walking survey along the union drain, southern drain and northern wetland area
within Lot 1 (Crighton property) and the drainage line and northern wetland area in
the Sykes property.
Stagwatches
A stagwatch was completed at the isolated Silky Oak within the north of Lot 227 at
dusk on the12/22/09 for approximately 40 minutes to determine whether the tree
hollow was being utilised by arboreal mammals or microchiropteran bats.
Survey Limitations
Fauna detectability is limited by seasonal, behavioural or lifecycle characteristics of
each species and by habitats variability such as seasonal flowering all of which can
vary over time. Habitat evaluation is used to counter this limitation by assessing the
potential occurrence of threatened species based on potentially suitable habitat in
the study area and local records. Maximising the number of traps, locating
transects in areas of best potential, and utilising a range of techniques and various
weather conditions has also maximised detectability of fauna.
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The survey effort for all methods mostly met or exceeded the DEC (2004) standards
in all areas (refer Section 4.3), particularly given the additional survey effort by
Wildsearch Environmental Services (2010, refer below).
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Wildsearch Survey Effort (2010)
Surveys were undertaken on the 17 to 19 May 2010, 24 to 27 May 2010 and on
the morning of 4 June 2010. All frog surveys were conducted on the days
immediately following rain. The early winter period was considered suitable to
gather information on these winter breeding frogs and this data supplemented the
data already collected during the November 2009 survey (LandPartners in prep.).
Weather Conditions
Weather conditions were ideal for call playback, spotlighting and frog surveys.
Good rains preceded both survey periods with approximately 20mm falling
immediately prior to the 24 to 27 May survey. Light showers fell on the nights of
the 24 and 25 May. Good rain (49mm) fell over the two days preceding the 4
June 2010 survey. The weather was fine and warm with nil or light wind and
moderate humidity. For the majority of the survey the skies were overcast to some
extent (refer toTable 4).
Table 4. Weather conditions experienced during the field survey*
Max Daily
temp.

Min Daily
Temp.

Relative
Humidity

Days since
rain

Daily Rain
- mm

Cloud
Cover %

17.5.2010

19

14

80

0

1

100

18.5.2010

20

12

76

0

1

100

19.5.2010

19

13

72

1

0

100

24.5.2010

20

13

86

0

2.6

100

25.5.2010

23

16

92

0

3.6

100

26.5.2010

22

16

70

0

0.4

100

27.5.2010

20

13

67

1

0

80

Date

*Weather records taken at the Bureau of Meteorology automatic weather station at Byron Bay
(Cape Byron Lighthouse), Bureau of Meteorology 2010.

Wallum Froglet
Targeted Wallum frog surveys were undertaken in areas of suitable habitat,
including flooded paddocks, vegetated drains, areas of paperbark swamp and
roadside ditches, within and immediately adjacent to the study area. The
methodology adopted was in accordance with the “Threatened species survey and
assessment guidelines: field survey methods for fauna. Amphibians” developed by
the Department of Environment and Climate Change NSW (DECC NSW 2009).
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At the commencement of each survey a reference site in the western parts of Lot 1/
DP622736 where Wallum frogs were known to occur was visited to ensure that the
target species were active and calling.
These surveys consisted of slowly walking a standard route that visited all suitable
habitats and at suitable locations stopping to document the calling frogs (Figures
2 & 3). At each location at least five minutes was spent listening for calls. This
ensured that frogs that had been disturbed by the observer walking into the area
had settled and begun to call again. The location of calling frogs was also
recorded between listening locations.
Spotlight and headlamp surveys were conducted using a 50-watt hand-held
spotlight or a LED headlamp. All potential habitats were sampled on at least two
occasions. These surveys concentrated on sites where Wallum frogs had not been
located during the daytime surveys.
An intensive transect survey of the southern paperbark and Swamp Oak forests
was undertaken to identify any suitable Wallum frog habitat within that area and
to locate any populations of the frogs. The boundary of the paperbark forest was
walked and any calling frogs recorded. In addition a number of transects were
walked through both the Swamp Oak and Broad-leaved Paperbark forests.
These surveys were carried out during the early morning, late afternoon and at
night. All surveys were conducted during or immediately following rain. Frogs
were identified in the hand or, more commonly, through distinctive calls when the
calling individuals could not be located. For accuracy, the calls were compared
with commercially available frog call recordings (D. Stewart – Australian Frog
Calls, Subtropical East, Nature Sound, 1998).
Tadpole surveys using a dip net were undertaken at locations where breeding
(calling) Wallum frogs had not been recorded during previous daytime surveys.
These surveys concentrated on sampling the sediments, algae and other material
of the substrate where these tadpoles are known to forage and seek shelter (Meyer
et al. 2006). These surveys concentrated on the southern paperbark forests and
were conducted during the morning or early evening. Species identification was
made after reference to Anstis (2002).
Call playback was undertaken at a number of locations. This however did not
appear to elicit response calls from either the Wallum Froglet (Crinia tinnula) or
Wallum Sedge Frog (Litoria olongburensis) when played at sites where these
species were known to be present. Therefore this technique was only used on a
few occasions. All data was recorded on standard proforma.
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Black Bittern
Call broadcast surveys were conducted during the early morning, late afternoon
and at night by one person. Broadcast sites were at least 200m apart and were
located within or adjacent to wetland areas, drains or other potential habitat. Each
site was surveyed on at least three occasions unless Black Bitterns were detected at
the site. The early evening period was selected to maximise the opportunity to
detect bitterns that were in close proximity to the broadcast sites. As the main
eastern drain (Belongil Creek) was tidal surveys were also timed to ensure that
both high tides and low tides were sampled.
Calls of the Black Bittern, and occasionally the Australasian Bittern (Botaurus
poiciloptilus), were broadcast at all sites for five minutes. Ten minutes was spent
listening for calls prior to broadcast and up to 15 minutes was spent listening for
calls following the broadcast. A brief spotlight survey of the playback site was
conducted at the completion of the final listening period. In the case of the
eastern and southern drain the entire transect was also spot-lit on the return
journey.
At each site the number of individuals of each species heard or observed was
recorded. The direction from which the calls of Black Bitterns were first heard, or
the direction from which the bitterns flew into the broadcast site was also
recorded.
Dawn and dusk transect censuses of potential Black Bittern habitat were also
conducted. Freshwater wetlands, drains and other flooded habitats that had some
potential to support bitterns were quietly traversed on foot by one person. During
each traverse potential habitat for bitterns was scanned using binoculars.
Censuses were conducted by one observer for between 60 and 120 minutes. All
early morning surveys were undertaken between 0630 and 0900hrs. Dusk
censuses were conducted between 1430 and 1830hrs. During the census all
significant species and, if possible, the number of Black Bitterns were recorded. In
addition, where the calls of Black Bitterns were recorded the direction from which
the calls were first heard was also recorded. All data was recorded on standard
proforma.
Mitchell’s Rainforest Snail
Targeted searches for the Mitchell’s Rainforest Snail were undertaken and included
searches for live animals and shell material. These surveys were carried out in
accordance with the guidelines developed by the NSW NPWS (2001). Night-time
spotlighting surveys were conducted immediately following rain and daytime
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searches for shell material were also undertaken. Rocks, logs, decorticating bark
and other potential refuge sites were searched. Daytime searches included
searches for Noisy Pitta anvils and Eastern Whipbird feeding sites as these were
considered to be potential locations for accumulations of empty snail shells. A
total of 4.75 hours were spent searching the site. All data was recorded on
standard proforma.
Eastern Blossom Bat Habitat Mapping
Potential Blossom Bat foraging habitat in the southern parts of Lots 227 and 229
was mapped onto aerial photography and then transferred into a GIS for further
analysis. Additional mapping of Broad-leaved Paperbark, Swamp Mahogany and
Coastal Banksia communities was undertaken in areas immediately surrounding
the study area so as to better understand the extent of the foraging habitat in the
local area.
Four broad categories were identified for mapping. These were: Broad-leaved
Paperbark dominated communities; Coastal Banksia dominated communities,
Swamp Mahogany Dominated forest communities and, mixed species
communities.
Opportunistic survey
Species that had not been recorded during the previous survey by LandPartners
(LandPartners in Prep.) but observed whilst conducting this survey were recorded.
The location of Koala food trees adjacent to the southern boundary (southern
drain) and within the southern swamp forest were also recorded.
Survey Effort
A total of 48 person hours was spent conducting targeted Wallum frog, Black
Bittern and Mitchell’s Rainforest Snail surveys within the study area, with an
additional 5.5 person hours spent conducting habitat mapping. Wallum frog and
Black Bittern transect surveys were often conducted concurrently as preferred
habitat often overlapped. In these instances Wallum frog listening surveys
preceded the Black Bittern call broadcast surveys. A summary of the survey effort is
shown at Table 5.
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Table 5. Summary of Wildsearch survey effort
Method
Number

Total time / number of sites
/ transect length

Black Bittern Morning Transect /
1 survey
Call Playback Surveys

4 hours

Black Bittern Afternoon Transect /
3 surveys
Call Playback Surveys

5 hours

Black Bittern Nocturnal Transect /
2 surveys
Call Playback Surveys

8.7 hours

Wallum Frog Survey
Morning Surveys

–

Early

7 surveys

17 hours

Wallum Frog Survey
Afternoon Surveys

–

Late

3 surveys

3.75 hours

Wallum Frog Survey – Nocturnal
2 surveys
surveys

3.75 hours

Mitchell’s Rainforest
Diurnal Search

Snail

–

1 survey

1.5 hours

Mitchell’s Rainforest
Nocturnal Search

Snail

–

2 surveys

1.5 hours x 2

Survey Conditions and Limitations
In general, the targeted surveys were considered sufficient to satisfy the scope of
work. Weather conditions were ideal for nocturnal and diurnal call playback
surveys and for frog surveys. The timing of these surveys complimented the
comprehensive surveys undertaken in November 2009 by LandPartners.
Additional repeat frog surveys in late winter – early spring may provide more
information on the distribution of these frogs within the study area; however, the
data gathered are regarded as more than satisfactory, particularly when
combined with the summer surveys conducted by LandPartners (in prep.) and the
previous survey by Fitzgerald (2005). The results are representative of a winter
survey.
Refer to Wildsearch report for further details of the study. Survey effort is also
shown at Fig. 7.
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Biolink Survey Effort (2010)
Field Survey
In order to ensure a uniform and unbiased distribution of sampling effort, Biolink
deployed field sites at approximately 150-metre intervals across the study area;
the ability to be entirely unbiased in the application thereof made problematical by
the extent of habitat fragmentation and the narrow, linear configuration of
remnant vegetation in central and eastern parts of the study area. Within this
constraint UTM coordinates for each field site were then determined and
programmed into a handheld GPS receiver navigating on the GDA datum to assist
their location in the field. Once located, each point was sampled using the Spot
Assessment Technique (SAT) of Phillips and Callaghan (in press).
SAT methodology is a point-based sampling protocol that requires a minimum
sample of 30 trees to be assessed for evidence of koala use (presence of koala
faecal pellets within a prescribed search area around the base of each tree),
outcomes of which are used to ascribe localised measures of activity and tree
preference data. To further expedite the overall assessment of koala activity in the
study area Biolink applied the following default criteria to field sites:
(i) A default “low use” categorisation was applied if, after the 25th tree, no koala
faecal pellets had been detected where after no further trees were assessed; or
(ii) A default “high use” categorisation was applied once a minimum of 10 trees
had been scored positive for faecal pellets in a given site whereafter no further
trees were assessed. Additional to data relating to the presence/absence of faecal
pellets, each tree in a given SAT site was identified to species, measured (dbhob)
and assessed for the presence/absence of koalas within a 25m radius of the
centre tree (0.196ha search area).
Analysis of koala activity data
The spatial distribution of koala activity data was modelled using the SAT
thresholds for “east-coast/medium-high” population densities prescribed by
Phillips and Callaghan (in press), and the combination of splining and contouring
techniques employed elsewhere in studies of this kind (Phillips et al. 2007; Phillips
and Hopkins 2010; Phillips et al. submitted).
No weather conditions were described. Survey methods are attached at Appendix
B.
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3.

Results – Flora

3.1 Threatened Species, Populations and
Communities Potentially Occurring at the Site

Ecological

A search of the NPWS Atlas in June 2010 for threatened flora species listed under
the TSC Act identified 28 flora species recorded within a 5km radius of the Site
(refer Table 6). Seventeen of these species are also listed as threatened under the
EPBC Act.
Table 6. Threatened Flora Species Recorded Within a 5km Radius of the Site
TSC Act
EPBC Act
Common Name
Scientific Name
Conservation
Conservation
Status
Status
Arrow-head Vine
Tinospora tinosporoides
V
V
Ball Nut
Floydia praealta
V
V
Basket Fern
Drynaria rigidula
E
Not Listed
Byron Bay Diuris
Diuris sp. aff. chrysantha
E
Not Listed
Coast Euodia
Melicope vitiflora
E
Not Listed
Crystal Creek Walnut
Endiandra floydii
E
E
Dark Greenhood
Pterostylis nigricans
V
Not Listed
Davidson's Plum
Davidsonia jerseyana
E
E
Durobby
Syzygium moorei
V
V
Dwarf Heath
Allocasuarina defungens
E
E
Casuarina
Green-leaved Rose
Endiandra muelleri subsp.
E
Not Listed
Walnut
bracteata
Hairy Jointgrass
Arthraxon hispidus
V
V
Lady Tankerville's
Phaius tancarvilleae
E
E
Swamp Orchid
Onion Cedar
Owenia cepiodora
V
V
Pink Nodding Orchid
Geodorum densiflorum
E
Not Listed
Queensland Xylosma
Xylosma terrae-reginae
E
Not Listed
Red Lilly Pilly
Syzygium hodgkinsoniae
V
V
Rough-shelled Bush
Macadamia tetraphylla
V
V
Nut
Rusty Rose Walnut
Endiandra hayesii
V
V
Sand Spurge
Chamaesyce psammogeton
E
Not Listed
Scented Acronychia
Acronychia littoralis
E
E
Slender Marsdenia
Marsdenia longiloba
E
V
Southern Swamp
Phaius australis
E
E
Orchid
Thorny Pea
Desmodium acanthocladum
V
V
Stinking Cryptocarya
Cryptocarya foetida
V
V
White Lace Flower
Archidendron hendersonii
V
Not Listed
Yiel Yiel
Grevillea hilliana
E
Not Listed
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Common Name
Yellow-flowered King
of the Fairies

Scientific Name

TSC Act
Conservation
Status

EPBC Act
Conservation
Status

E

Not Listed

Oberonia complanata

Key: E = Endangered, V = Vulnerable

No listed endangered plant populations occur within the Byron LGA.
A review of Schedule 1 of the TSC Act indicates that 11 Endangered Ecological
Communities (EECs) may occur in the Byron Local Government Area (LGA), namely:
• Lowland Rainforest in NSW North Coast and Sydney Basin Bioregion;
• Coastal Cypress Pine Forest in the NSW North Coast bioregion;
• Littoral Rainforest in the NSW North Coast, Sydney Basin and South East Corner
Bioregions;
• Coastal Saltmarsh in the NSW North Coast, Sydney Basin and South East
Corner Bioregions;
• Subtropical Coastal Floodplain Forest of the NSW North Coast bioregion;
• Swamp Oak Floodplain Forest of the NSW North Coast, Sydney Basin and
South East Corner Bioregions;
• Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast,
Sydney Basin and South East Corner Bioregions;
• Freshwater Wetlands on Coastal Floodplains of the NSW North Coast, Sydney
Basin and South East Corner Bioregions;
• Themeda grassland on seacliffs and coastal headlands in the NSW North Coast,
Sydney Basin and South East Corner Bioregions;
• Byron Bay Dwarf Graminoid Heath; and
• Lowland Rainforest on Floodplain in the NSW North Coast Bioregion.
The Site was assessed for the occurrence of any of these communities (refer Section
3.4).

3.2 Previous Studies
Previous studies by Parker (1997), Stewart (2005) or LandPartners (2007) did not
record any threatened flora species at the Site.
Broad vegetation mapping for the Site completed as part of the Byron Biodiversity
Conservation Strategy (BCS 2004) recorded the following vegetation communities:
• Brushbox forest and woodland
• Heathland/Shrubland
• Mangrove forest and woodland
• Other bushland
• Sedgeland/fernland/grassland
• Swamp sclerophyll forest and woodland
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Much of the site is also mapped as Vegetation of High Conservation Value (HCV),
and ‘Eco wetlands’ are also mapped prominently in some parts of the Site. The BCS
ecological mapping is attached at Appendix C.

3.3 Vegetation Assessment
Vegetation Communities
Vegetation communities at the Site are shown at Table 7 and Figure 8. Vegetation
communities have been classified with reference to the Keith (2004) [where
relevant], the Byron Flora and Fauna Study (BFFS; Landmark et al. 1999) and the
BioMetric Native Vegetation Assessment Tool (NSW Catchment Management
Authority 2008). A Flora inventory is attached at Appendix D
The Site is located on an Aeolian landscape on a series of parallel Pleistocene
dunes, and would formerly have supported a diverse mosaic of vegetation types
including wet and dry heath, dry sclerophyll forest (Brush Box, Coastal Cypress
Pine), Swamp Sclerophyll forest (Broad-leaved Paperbark, Swamp Mahogany,
Swamp Oak), wetland and estuarine communities. While these community types still
occur on the Site, they have been largely cleared to the extent that remnant and/or
regrowth vegetation occurs in small (often linear) patches, often flanking artificial or
modified drainlines. Current land management (grazing, slashing, recreation) is
such that little natural regeneration and/or expansion of any of the existing
vegetation is likely to occur.
Survey of the vegetation at the Site confirmed a high level of species diversity (>300
species recorded within 112 families), with most communities relatively consistent in
species composition. Mature communities of Broad-leaved Paperbark, Brush Box
and Swamp Oak represent the best established vegetation at the Site. A small lineal
community of Coastal Cypress Pine also occurs within the road reserve between
Belongil Fields and the Sykes property. Heath communities at Belongil Fields were
observed to be disturbed, fragmented and with a high degree of edge. The area of
heath south of the Sykes property represents the best example of this community at
the Site and is relatively undisturbed.
The south-eastern portion of the Sykes property has been largely cleared, but still
contains a diverse suite of largely native species within the ground layer. Mature
scattered Broad-leaved Paperbark adjacent to Belongil Creek comprises a
woodland community with a largely native ground layer.
Areas of cleared grassland are mostly dominated by exotic grasses (Kikuyu
Pennisetum clandestinum, Carpet Grass Axonopus affinis, Paspalum Paspalum sp.).
A number of native species commonly occur and include Wiry Panic (Entolasia
stricta), Blady Grass (Imperata cylindrica), Thigh-socket Grass (Ischaemum australe)
and Queensland Blue Couch (Digitaria dactylon). Swamp Water Fern (Blechnum
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indicum), Plume Rush (Baloskion tetraphyllum subsp. meiostachyum) and Bracken
(Pteridium esculentum) are other commonly occurring native species in the ground
layer.

Drainlines contain typical macrophyte species such as the rushes Baumea
rubiginosa, B. articulata, B. teretifolia, Frogsmouth (Philydrum lanuginosum), Pin
Rush (Juncus usitatus) and occasional Common Reed (Phragmites australis) and
Cumbungi (Typha orientalis). Small patches of sedges (Baumea sp., Pin Rush)

occasionally occur within lower lying areas of cleared grassland, usually in
association with Swamp Water Fern and/or Plume Rush.

Most vegetation communities at the Site are relatively free from invasive weed
species (with the exception of grassland communities) with Lantana (Lantana
camara), Camphor Laurel (Cinnamomum camphora) and Umbrella Tree
(Schefflera actinophylla) occurring occasionally. Weed species typical of coastal
communities (Coastal Morning Glory Ipomoea cairica, Bitou Bush
Chrysanthemoides monilifera, Ground Asparagus Asparagus aethiopicus, Climbing
Nightshade Solanum seaforthianum) occurinfrequently.
Landscape plantings/gardens occur throughout the Belongil Fields Site, within the
O’Connor Site and at Temple Byron and dwellings adjacent to the western Crighton
property. These environments range from scattered planted trees (which include a
variety of native commonly occurring species) such as at Belongil Fields to large
areas of established vegetation. The O’Connor property was extensively planted
with a variety of trees 25 years ago and includes mature plantings of local Broadleaved Paperbark (Melaleuca quinquenervia) and the non-endemic Silver Paperbark
(M. dealbata) with a variety of ornamental species. A variety of trees have been
extensively planted at Belongil Fields, and include various rainforest species,
eucalypts and exotic species such as Cadaghi (Eucalyptus torelliana), Slash Pine
(Pinus elliottii). Various eucalypts have been planted along the drainlines and
include Swamp Mahogany (E. robusta) and Flooded Gum (E. grandis).
Landscaping works at other properties have significantly modified remnant or
regrowth vegetation (eg. Paperbark communities) by clearing the midstorey and
ground layer (‘underscrubbing’) and included remaining trees within broader areas
of landscaping such that they have little ‘naturalness’ in the context of the Site.
Plates 1 – 7 show some of the vegetation communities at the Site.
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Plate 1. Fragmented Swamp Mahogany forest, Belongil Fields

Plate 2. Heath (Teatree scrub), Belongil Fields
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Plate 3. Banksia regrowth, Lot 229

Plate 4. Scattered Paperbark on low lying land adjacent to Belongil Creek

Plate 5. Swamp Oak forest flanking Belongil Creek
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Plate 6. Mixed sedgeland at northern portion of Sykes property.

Plate 7. Constructed drain at Lot 1 (Crighton Byron).
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Occurs as fragmented remnant
within road reserve between Belongil
Fields and the Sykes property.
Canopy: Coastal Cypress Pine
(Callitris columellaris) with occasional
Brush Box (Lophostemon confertus).
Midstorey:
(sparse)
Hop
Bush
(Dodonaea triquetra), Broom Heath
(Monotoca elliptica), Tree Shaggy Pea
(Oxylobium robustum). Ground:
Coastal
Sclerophyll
Moist to Dry Sclerophyll
1 Forest
Occasional
Bracken
(Pteridium
Forest - Cypress Pine
(Cypress Pine)
esculentum) and Flax lily (Dianella
caerulea). Some Ground Asparagus*
aethiopicus)
and
(Asparagus
Fishbone
Fern*
(Nephrolepis
cordifolia)
also
occurs.
Vines/scramblers:
Infrequent
occurrence of Prickly Smilax (Smilax
australis) and Corky Milk Vine
(Marsdenia lloydii).

Vegetation Class¹ &
dominant species

Table 7. Vegetation Communities at the Site

36

LandPartners Limited

Reserved
in
Billinudgel and
Brunswick
Heads NR.

Local
Reservation
Adequacy²

40%
(Coast Cypress
Pine
shrubby
open forest of
the
North
Coast
Bioregion)

BioMetric
(2008) cleared
estimate &
equivalent

Area (ha)

Poor
Moderate
condition,
highly
disturbed
and
fragmented,
underscrubbed
in
parts, weeds present,
very high degree of
edge to core ratio.

Condition
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BFFS equivalent

Reserved
at
Inner
Pocket,
Billinudgel and
Snows
Gully
NR.

Flanks the study area within Lot 229.
Canopy: Brush Box, with occasional
Pink-flowered Doughwood (Melicope
elleryana) and Swamp Box (L.
suaveolens) with Hard Corkwood
sieberi)
occurring
(Endiandra
infrequently.
Midstorey: Blueberry
Ash (Elaeocarpus reticulatus), Blue
Lilly
Pilly
(Syzygium
oleosum),
Satinwood (Nematolepis squameum
subsp. squameum, Lance Beard
Heath (Leucopogon lanceolatus).
Ground: Dominated by Saw-sedge
(Gahnia clarkei) with Swamp Water
Fern
(Blechnum
indicum) and
occasional Plume Rush (Baloskion
tetraphyllum subsp. meiostachyum).
Vines/scramblers:
Prickly
Smilax
occurs commonly; Corky Milkvine
(Marsdenia lloydii), Sweet Smilax (S.
glyciphylla) occurs occasionally.
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Local
Reservation
Adequacy²

Description
(*denotes exotic species)
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North Coast Wet
Sclerophyll
Forest Brush Box Forest
2
(Brush Box)

Vegetation Class¹ &
dominant species

35%
(Brush Box tall
moist forest of
the
northern
ranges of the
North Coast)

BioMetric
(2008) cleared
estimate &
equivalent

Area (ha)

Good condition, little
disturbance and very
few weed species

Condition
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Coastal
3 Forest
Mahogany)

BFFS equivalent

Description
(*denotes exotic species)

Primarily occurs within the eastern
portion of Belongil Fields, extending
east into the Sykes property. All
occurrences are narrow, linear
fragments.
Canopy:
Swamp
Mahogany (Eucalyptus robusta) with
occasional/infrequent Broad-leaved
Paperbark
(Melaleuca
Swamp Swamp
Sclerophyll
quinquenervia). Midstorey: Blueberry
(Swamp Forest
(Swamp
Ash, occasional Broom Heath and
Mahogany/Swamp Box)
Black
Teatree
(Leptospermum
trinervum). Ground: typical species
include Bracken, Swamp Water Fern
and Midgim (Austromyrtus dulcis),
bare areas of leaf litter are common.
Vines/scramblers: Corky Milkvine
and Climbing Fern (Lygodium
microphyllum) occur occasionally.

Vegetation Class¹ &
dominant species
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Small
area
reserved
in
Billinudgel NR.
Small
areas
(<1 ha) also on
private lands,
eg. along the
Brunswick River
and
along
Marshalls
Creek

Local
Reservation
Adequacy²

75%
(Swamp
Mahogany
swamp forest of
the
coastal
lowlands of the
North Coast)

BioMetric
(2008) cleared
estimate &
equivalent

Area (ha)

Good condition with
little weed invasion.
Highly
fragmented
from
previous
clearing.

Condition
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BFFS equivalent

Description
(*denotes exotic species)
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Occurs within investigation area
across most properties as small
fragments, with a large consolidated
area of vegetation south of the
investigation area. Canopy: Broadleaved
Paperbark,
with
very
Coastal
Swamp
Swamp
Sclerophyll infrequent occurrence of (planted)
4 Forest (Broad-leaved
Swamp Mahogany and/or PinkForest (Paperbark)
Paperbark)
flowered Doughwood. Midstorey:
mostly absent. Ground: varied,
typical species include Swamp Water
Fern, Harsh Ground Fern, Saw-sedge
and Plume Rush. Vines/scramblers:
Climbing Fern, Corky Milkvine
Occurs along the eastern boundary
of the Sykes property flanking
Belongil Creek and in the far south of
Lot 229. Canopy: Swamp Oak
(Casuarina
glauca),
occasional
Broad-leaved Paperbark. Midstorey:
Swamp
Sclerophyll generally absent, very infrequent
Coastal
Swamp
5
Forest (Swamp Oak +/- occurrence of Tuckeroo (Cupaniopsis
Forest (Swamp Oak)
Paperbark)
anacardioides).
Ground:
dense
ground layer of Salt Rush (Juncus
kraussii) with Baumea juncea +/- Salt
virginicus).
Couch
(Sporobolus
Mangrove
Fern
(Acrostichum
speciosum)
occurs
occasionally.
Vines/scramblers: generally absent.

Vegetation Class¹ &
dominant species

75%
(Swamp
Oak
swamp forest of
the
coastal
lowlands of the
North Coast)

Reserved
in
association with
Paperbark
in
Billinudgel and
Cumbebin NR.
Unreserved
monospecific
stands occur at
Brunswick
Heads and the
Cumbebin
area.
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75%
(Paperbark
swamp forest of
the
coastal
lowlands of the
North Coast)

BioMetric
(2008) cleared
estimate &
equivalent

Reserved
in
Billinudgel,
Tyagarah and
Cumbebin NR.
Extensive area
remains outside
the Cumbebin
NR and northwest
of
Skinners Shoot.

Local
Reservation
Adequacy²

Area (ha)

Good condition with
little disturbance or
weed invasion.

Good,
little
disturbance or weed
invasion.
Some
patches
highly
fragmented with high
edge to core ratio.

Condition
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BFFS equivalent

Description
(*denotes exotic species)
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Small area of regrowth comprising
Coast Banksia within predominantly
Wallum Sand Heaths Moist to dry sclerophyll cleared grazing land. Ground layer
7
species
include
Blady
Grass
(Coast Banksia)
forest (Coast Banksia)
(Imperata cylindrica), Bracken and
Carpet Grass* (Axonopus fissifolius).
Occurs at Belongil Fields, the
adjacent the road reserve and in the
northern portion of Lot 229. Typical
Wallum Sand Heaths Heathland/Shrubland
8
species
include
Teatree
(Teatree sp.)
(Teatree)
(Leptospermum
trinervium,
L.
juniperinum, L. whitei)

Flanks Belongil Creek and comprises
low tree layer of Grey Mangrove
Mangrove Forest (Grey
(Avicennia
marina
subsp.
Saline Wetland (Grey
6
Mangrove/River
Mangrove)
australasica). Irregular groundcover
Mangrove)
of Salt Couch and Salt Rush in
places.

Vegetation Class¹ &
dominant species

10%
(Coastal heath
on sands of the
North Coast)

Reserved
at
Billinudgel,
Tyagarah and
Broken
Head
NR.
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30%
(Coastal
headland
heaths of the
North Coast)

BioMetric
(2008) cleared
estimate &
equivalent
75%
(Mangrove
Grey Mangrove
low
closed
forest of the
NSW Coastal
Bioregions)

Small
areas
reserved
at
Billinudgel,
Tyagarah and
Broken
Head
NR.

Small
areas
reserved
in
Brunswick
Heads NR.

Local
Reservation
Adequacy²

Area (ha)

Highly
fragmented
and disturbed from
previous clearing and
human
disturbance
(track making etc)

Disturbed
and
fragmented
from
grazing and slashing.

Good condition with
little disturbance.

Condition
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SedgelandFernland/Grassland

SedgelandFernland/Grassland

9 Freshwater Wetland

12 Fernland

Occurs in several locations in
depressions and swales. Typical
species include Common Reed
(Phragmites australis), Pin Rush
(Juncus usitatus) and Club Rushes
(Baumea articulata, B. rubiginosa, B.
teretifolia).

Description
(*denotes exotic species)
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Moist fernland dominated by Swamp
Water Fern or Harsh Ground Fern
(Hypolepis muelleri). Other species
include Plume Rush and Wiry Panic.

Vegetation in the Union drain
comprises Spike Rush (Eleocharis
equisetina), Frogsmouth (Philydrum
lanuginosum) and Water Primrose
(Ludwigia
peploides
subsp.
montevidensis) and is periodically
cleared
as
part
of
routine
maintenance.
Planted/landscaped gardens and
Gardens
&
10
No equivalent
grounds comprising a mix of exotic
landscaping
and native species.
Mixed regrowth with typical species
including
Sally
Wattle
(Acacia
Wattle/Mixed regrowth
melanoxylon), Satinwood, Blueberry
Regrowth
(Sally
11
forest and Shrubland
Ash or Broad-leaved Paperbark.
Wattle, Satinwood)
(mixed regrowth)
Small stands of Sally Wattle occur in
the south-east of Lot 1 DP542578.

BFFS equivalent

Vegetation Class¹ &
dominant species
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N/A

N/A

Wattle locally
common,
occurs in many
reserves
as
pioneer
species.
No
specific
information
provided.

N/A

70%
(Wallum
sedgeland and
rushland
of
near
coastal
lowlands of the
North Coast)

BioMetric
(2008) cleared
estimate &
equivalent

N/A

Sedgeland
associations
reserved
at
Billinudgel,
Tyagarah and
Broken
Head
NR. No specific
information on
associations
available.

Local
Reservation
Adequacy²

Area (ha)

Some weed invasion
(Crofton
weed,
Whiskey
Grass).
Highly
fragmented,
some areas disturbed
by slashing.

Highly disturbed or
within
disturbed
landscapes.
Mostly
fragmented
and
disturbed
regrowth
within
disturbed landscapes

Mostly
fragmented
/isolated
and
disturbed by grazing,
slashing
or
other
maintenance.

Condition
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Mixed
fernland/grassland

No equivalent

No equivalent

Saltmarsh

BFFS equivalent

Couch

with

Occurs in the south-east of Sykes
property within low lying areas and
comprises a mixture of Swamp Water
Fern, Wiry Panic and Thigh-socket
Grass (Ischaemum australe) with
occasional Blady Grass, Bracken and
Carpet Grass*. Hydrocotyl verticillata
and Baumea juncea occur in lowlying areas.
Mixed grassland dominated by
pasture species Kikuyu Pennisetum
Carpet
Grass
clandestinum,
Axonopus
affinis,
Paspalum
Paspalum sp.). Occasional native
species include Wiry Panic and
Queensland Blue Couch (Digitaria
dactylon). Damp depressions support
wetland or wet heath species such as
Frogsmouth, Pin Rush and Branched
Goodenia (Goodenia paniculata).

Dominated by Salt
occasional Salt Rush.

Description
(*denotes exotic species)
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¹ Keith (2004)
² as per Byron Flora & Fauna Study (1999)

15 Grassland

14

13 Saltmarsh

Vegetation Class¹ &
dominant species
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N/A

N/A

Small
areas
reserved
in
Brunswick
Heads NR.

Local
Reservation
Adequacy²

N/A

N/A

BioMetric
(2008) cleared
estimate &
equivalent
75%
(Saltmarsh
complex of the
North Coast)

Area (ha)

Highly
disturbed,
dominated by exotic
species,
regularly
slashed or grazed.

Linear
and
fragmented
areas
which are small in
size.
Generally
good
condition, some exotic
grasses, disturbed by
slashing.

Condition
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3.4 Threatened Species & EECs
Threatened Species
One threatened flora species was recorded – two planted Coolamon (Syzygium
moorei) occur within landscape plantings at the Belongil Fields Site (refer Fig. 9).
The Coolamon do not occur as part of any naturally occurring rainforest community
at the Site and it is considered that they serve little ecological role in the broader
landscape.

ROTAP Species
No ROTAP species (Briggs & Leigh 1996) were recorded.

Endangered Ecological Communities
Endangered Ecological Communities (EECs) were assessed on floristic, edaphic and
hydrological criteria as per Final Determinations (FDs) by the NSW Scientific
Committee. Discussion papers by Smith (2009) and Keith & Scott (2005) were
reviewed to assist in determining EECs, in addition to review of geotechnical studies
by Graham & Larsen (2000) and Shaw Urquhart (2010).
Vegetation communities at the Site are floristically similar to five EECs: one known
to occur on the coastal sandplain – Coastal Cypress Pine forest; three known to
occur on the coastal floodplain - Swamp Sclerophyll Forest (including forest of
Broad-leaved Paperbark and/or Swamp Mahogany), Swamp Oak Floodplain
Forest, Freshwater Wetlands; and one known to occur in association with marine
conditions (Coastal Saltmarsh). Further examination of each of these communities
was completed to determine whether they meet the criteria of any of the FDs as
below. It is noted that the Freshwater Wetland FD (Section 9) specifically states that
freshwater wetlands on coastal sandplains are excluded from the FD.
Coastal Cypress Pine Forest (CCPF)
Vegetation floristically similar to CCPF occurs in part of the road reserve between
Belongil Fields and the Sykes property. The community is highly fragmented,
disturbed and small in area. Immature Coastal Cypress Pine with occasional Brush
Box form an open canopy, while typical species in the midstorey and ground layer
include Hop Bush, Broom Heath and Tree Shaggy Pea. While the FD for CCPF does
not list Brush Box as a characteristic species it has been observed in other stands of
this community on the north coast (pers. data). Other species occurring are
generally in accordance with those listed in the FD, and the community occurs on

Ref No BA060151.000

Urban Design – Surveying – Urban Planning - Environmental Consulting – Mapping & Spatial Information

LandPartners Limited

43

Preliminary Ecological Assessment
Proposed rezoning of land at West Byron

sandy soils on a low elevated ridge. While the community is small in area, disturbed
and relatively species poor, it meets the necessary criteria in the FD and so is
considered characteristic of the EEC.
Floodplain Communities

Swamp Sclerophyll Forest (SSF)

Vegetation floristically similar to SSF occurs as two distinct community types at the
Site:
1. Flood prone areas at lower elevation adjacent to Belongil Creek and in the
south of the Site; and
2. Scattered patches of vegetation within the balance of the Site.

Swamp Oak Floodplain Forest (SOFF)

Swamp Oak vegetation occurs in a thin band flanking Belongil Creek in the east of
the Site and in the south eastern corner in association with established Paperbark
Swamp forest.

Freshwater Wetlands (FW)

Several depressions and low lying areas prone to temporary inundation occur at the
Site where sedges and rushes are common.
One of the key criteria for floodplain EECs is that they occur on the floodplain on
alluvial soils. Keith and Scott (2005) adapt the definition of Speight (1990) where
floodplains “…are flat depositional landforms laid down in the lower catchments of

streams that carry sediments eroded from surrounding hills and
plateaus…characterised by active erosion and aggradation by channelled and
overbank stream flow with an average recurrence interval of 100 years or less”.

Both Keith & Scott (2005) and Smith (2009) note that other vegetation types which
are floristically similar to floodplain EECs can occur in other landscapes including
coastal sands, beach ridges/swales, lagoons, tidal flats and sand plains.

With reference to soil mapping by Morand (1994, see Fig. 5), the Site is comprised
of the Tyagarah and Black Rock soil landscapes of aeolian origin, with Black Rock
soils derived from Quaternary (Pleistocene) beach and dune sand and Tyagarah
soils derived from Quaternary estuarine alluvium overlain by and/or mixed with
Quaternary (Pleistocene) sands. As such, the Site occurs within the coastal plain as
described in Graham & Larsen (2000) as distinct from the coastal floodplain. Smith
(2009) states that the presence of podzols distinguishes sand plain landscapes from
alluvial landscapes, as podzols do not occur on alluvial soil. Furthermore,
sandplains, beach ridges, lacustrine plains and tidal flats lack alluvium associated
with coastal floodplains as they are marine and Aeolian in origin and differ
significantly from floodplain and alluvial plain landforms (Smith 2009). This is
illustrated in respect to the West Byron sand barrier in Graham & Larsen (2000, p.
11, Fig. 4).
Ref No BA060151.000
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Of the 20 borehole samples taken at the Site (Shaw Urquhart 2010) at the Site, all
samples were defined by the dominance of sand in all layers. Parts of the Site which
are low-lying and prone to flooding are not characteristic of true floodplains as the
underlying geology (ie. alluvial soils) are not present.
As such, the Site is considered to comprise a sandplain, not an alluvial landscape
and therefore none of the subject floodplain EECs occur.
Coastal Saltmarsh (CS)
Saltmarsh vegetation (primarily Salt Couch Sporobolus virginicus) occurs in a small
area surrounded by mangroves along Belongil Creek. While this area is species
poor, it satisfies criteria for the CS EEC based on floristics and its occurrence in the
intertidal zone.
Conclusion
As a result of the analysis completed above, two EECs occur at the Site (refer Figure
7):
• Coastal Cypress Pine Forest;
• Coastal Saltmarsh.
No other EECs are considered as occurring at the Site based on floristic, edaphic
and hydrological criteria.

3.5 Vegetation of Conservation Significance
As discussed above, two EECs occur at the Site, and therefore these communities
have high conservation significance.
Swamp forest communities have been significantly fragmented from historic
clearing and few areas are in good condition, with the exception of the northern
Swamp Mahogany forest at Belongil Fields. Even so, these communities are
disturbed, small in area and have high edge to core ratio. Paperbark and Swamp
Mahogany communities have conservation significance in the resources they supply
to fauna species (particularly for Koalas in the case of Swamp Mahogany).
Heath communities at the Site have been historically fragmented and disturbed and
as such their conservation values have been significantly diminished. For both
heathland and Swamp Sclerophyll communities, ongoing land management
(slashing, grazing) has determined that there is little opportunity for these
communities to expand spatially.
Areas of sedgeland and fernland occur within grassland communities, which
include exotic grasslands and native species (eg. Thigh-socket Grass). Again,
current land management ensures that these communities do not become
established to any significant degree.
Ref No BA060151.000
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The two planted Coolamon at Belongil Fields are considered as having relatively
low conservation value as they occur as single planted trees within landscaped
grassland and are unlikely to have any ecological function of significance with any
local rainforest communities in which the species would usually occur.
Figs at the Site have conservation significance due as they provide resources for a
range of frugivorous birds and Flying-foxes, with the three mature figs west of
Melaleuca Drive being the most mature figs at the Site. No hollows occur within any
of these trees and hence their roost values are relatively low.
Councils mapping of the site (refer Appendix C) shows vegetation of High
Conservation Value (HCV) as including Swamp sclerophyll (both Paperbark and
Swamp Oak), heath and sedgeland/fernland/grassland communities. HCV status
has been applied from a combination of values in the Relative Ecological Values
Matrix (REVM) in the BCS (2004) with regard to local reservation; rare, threatened
or vulnerable Forest Ecosystems (ie. Paperbark, Swamp Mahogany and Swamp
Oak forest) as per NPWS (1999); and various other criteria (refer to Part 3, Section
1 of the BCS 2004).
The BCS notes that patch size is indicated as contributing to calculating ecological
values but is not considered in conservation map layers. Due to the significantly
modified vegetation at the site, patch size and connectivity are important factors to
consider with regard to the resilience/persistence of vegetation communities in the
long term. The BCS considers patch size in these terms, as shown at Tables 8 and
9, which show that vegetation of less than 5 ha in size has low ecological resilience
and is at very high ecological threat.
Table 8. Patch size and ecological resilience (Source BCS 2004)
Ecological resilience
Patch size (ha)
Very high
Relatively
Medium
high
<5
>5 – < 50
a
> 50 - < 250
a
> 250 – <1000
a
>1000

Low

a
a

Table 9. Patch size and ecological threat in core vegetation (Source BCS 2004)
Ecological threat
Patch size (ha)
Very high
Relatively
Medium
Low
high
a
<5
a
>5 – < 50
a
> 50 - < 250
a
> 250 – <1000
>1000
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This is particularly relevant to of the viability of vegetation within a future urban
context at the site where small, isolated patches of vegetation would be highly
prone to ongoing disturbance and degradation. These impacts would be applicable
to all vegetation communities within the site as none occupy contiguous areas of
greater than 5 hectares, with the exception of the narrow band of Swamp Oak
forest along the east of the site and the highly cleared Paperbark woodland in the
south-east of the Sykes property (refer Fig. 8). On this basis the ecological values of
the majority of vegetation at the site is significantly lowered, although it is
acknowledged that even small areas of vegetation may be of value as fauna
habitat, particularly where species are less mobile (eg. amphibians, reptiles).
Section 6.2 further discusses the retention of vegetation at the site and the
opportunities to restore contiguous areas to offset the potential loss of scattered
vegetation patches.
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Vegetation plan
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Figure 9.
Threatened
flora and EECs
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4.

Results – Fauna

4.1 Threatened Species and Populations Potentially Occurring at
the Site
Threatened Species
A search of the NPWS Atlas in June 2010 for threatened fauna species listed under
the TSC Act identified 51 species recorded within a 5km radius of the Site (refer
Table 10). Nine of these species are also listed under the EPBC Act.
Table 10. Threatened Fauna Species Recorded Within a 5km Radius of the Site
NSW TSC Act
EPBC Act
Common Name
Scientific Name
Conservation
Conservation
Status
Status
Invertebrates
Mitchell’s Rainforest Snail
Thersites mitchellae
E
CE
Amphibians
Green and Golden Bell Frog Litoria aurea
E
Not listed
Olongburra Frog
Litoria olongburensis
V
V
Wallum Froglet
Crinia tinnula
V
Not listed
Reptiles
Green Turtle
Chelonia mydas
V
V
Loggerhead Turtle
Caretta caretta
E
E
Avifauna
Australasian Bittern
Botaurus poiciloptilus
E
Not listed
Beach Stone-curlew
Esacus neglectus
CE
Not listed
Black Bittern
Ixobrychus flavicollis
V
Not listed
Ephippiorhynchus
Not listed
Black-necked Stork
E
Black-winged Petrel
Brolga
Bush-hen
Comb-crested Jacana
Coxen’s Fig Parrot
Diamond Firetail
Gould’s Petrel
Grass Owl
Great Knot
Kermadec Petrel
Little Eagle
Little Lorikeet
Little Tern
Ref No BA060151.000

asiaticus
Pterodroma nigripennis
Grus rubicunda
Amaurornis olivaceus
Irediparra gallinacea
Cyclopsitta diopthalma
coxeni
Stagonopleura guttata
Pterodroma leucoptera
leucoptera
Tyto capensis
Calidris tenuirostris
Pterodroma neglecta
neglecta
Hieraaetus morphnoides
Glossopsitta pusilla
Sterna albifrons

V
V
V
V
CE
V
E

Not listed
Not listed
Not listed
Not listed
E
Not listed
Not listed

V
V

Not listed
Not listed

V

V

V
V
E

Not Listed
Not listed
Not listed
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Common Name
Marbled Frogmouth
Northern Giant Petrel
Osprey
Pied Oystercatcher
Rose-crowned Fruit-dove
Sooty Owl
Sooty Oystercatcher
Sooty Tern
Southern Giant Petrel
Superb Fruit-dove
White-eared Monarch
White Tern
Wompoo Fruit-dove
Mammals
Australian Fur-seal
Common Blossom-bat
Common Planigale
Dugong
Eastern Bentwing-bat
Eastern Chestnut Mouse
Eastern Long-eared Bat
Greater Broad-nosed Bat
Grey-headed Flying-fox
Humpback Whale
Koala
Little Bentwing-bat
Long-nosed Potoroo
Southern Myotis
Spotted-tailed Quoll

Scientific Name

Podargus ocellatus
Macronectes giganteus
Pandion haliaetus
Haematopus longirostris
Ptilinopus regina
Tyto tenebricosa
Haematopus fuliginosus
Sterna fuscata
Macronectes giganteus
Ptilinopus superbus
Monarcha leucotis
Gygis alba
Ptilinopus magnificus
Arctocephalus pusillus
doriferus
Syconycteris australis
Planigale maculata
Dugong dugon
Miniopterus schreibersii
oceanensis
Pseudomys
gracilicaudatus
Nyctophilus bifax
Scoteanax rueppellii
Pteropus poliocephalus
Megaptera novaeangliae
Phascolarctos cinereus
Miniopterus australis
Potorous tridactylus
Myotis macropus
Dasyurus maculatus

NSW TSC Act
Conservation
Status
V
V
V
V
V
V
V
V
E
V
V
V
V

EPBC Act
Conservation
Status
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed
Not listed

V

Not listed

V
V
E

Not listed
Not listed
Not listed
Not listed

V
V
V
V
V
V
V
V
V
V
V

Not listed
Not listed
Not listed
V
V
Not listed
Not listed
Not listed
Not listed
V

CE = Critically Endangered, E = Endangered, V = Vulnerable

Endangered Populations
Two endangered fauna populations occur on the far north coast of NSW:
• The ‘Emu (Dromaius novaehollandiae) Population in the NSW North Coast
Bioregion and Port Stephens Local Government area’ (NSW Scientific
Committee 2002): and
• The ‘Long-nosed Potoroo (Potorous tridactylus) Population in Cobaki Lakes
and Tweed Heads West’ (NSW Scientific Committee 2004).
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The Emu population in the NSW North Coast Bioregion occurs in open forest,
woodland, coastal heath, coastal dunes, wetland areas, tea tree plantations and
open farmlands (NSW Scientific Committee 2002). Emus have not been recorded
within the Byron LGA (NPWS Wildlife Atlas 2010).
The Long-nosed Potoroo in Cobaki Lakes and Tweed Heads West is found in an
area of forest-heathland of between 100 and 150 hectares. The species is generally
restricted to areas with an annual rainfall greater than 760 millimetres and inhabits
coastal heath and dry and wet sclerophyll forests (Johnson 1995) and requires
relatively thick ground cover growing on friable soils, with the preferred habitat
being dry and wet open heath in north-eastern NSW (NSW Scientific Committee
2004). The Listed Population occurs approximately 55 km north of the Site.

4.2 Previous Studies
Studies at the Site
Threatened fauna recorded by previous studies of the site (including the result of
recent surveys by Wildsearch and Biolink are summarised at Table 11.
Table 11. Threatened Fauna Recorded at the Site by other Consultants
Consultant Year
Species Recorded
Area
Wallum Froglet, Black Bittern.
All of site
Wildsearch 2010
Likely observation of Southern Myotis (not confirmed)
Koala activity recorded at 12 of 14 field sites, and two
Biolink
2010 Koalas observed. Two areas of Koala activity identified and All of site
mapped as Core Koala Habitat
Eastern Long-eared Bat, Little Bentwing-bat, Grey-headed
Belongil
Fitzgerald
2005 Flying-fox (Belongil Fields); Wallum Froglet in shallow drain Fields, Lot 1
at Lot 1 DP542178
DP542178
All of site
1994, Wallum Froglet, Little Bentwing-bat and Greater BroadParker
1997 nosed Bat

Other:
Byron LES (Parsons Brinckerhoff 2008)
• Koalas noted as being recorded at Belongil Fields on two occasions, these
are presumably the records shown in the NSW Wildlife Atlas.
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NPWS Wildlife Atlas
• Koalas recorded within the road reserve between Lots 227 and 229
(Crighton Byron property, dated 2007).
• Grass Owl record on the Sykes property (Lot 1 DP780242) in the far east of
the Site (dated 1980);
• Wallum Sedge Frog recorded on adjacent land to the west of the Site now
occupied by Sunnybrand Chickens (dated 1994).
Note that the accuracy of NPWS metadata ranges from 100 – 1000 metres, and
therefore the accuracy of the records depicted is unknown. Earlier records shown in
the Atlas are noted as being relatively unreliable in terms of accuracy, while more
recent records are usually plotted with some accuracy (pers obs.).
Anecdotal:
The Brolga and Black-necked Stork have been recorded at the large water body to
the south of the Site and observed overflying Melaleuca Drive to the west (pers
comm. Tim Hochgrebe 27/08/09).

Byron BCS (2004)
The BCS identifies Primary, Secondary (Class C) and Tertiary Koala Habitat at the
Site (refer Appendix C). Habitat mapping generally corresponds with vegetation
containing Swamp Mahogany, Brush Box and Swamp sclerophyll communities
respectively.

Studies in the Locality
The SIS completed by Parker (2006) for the Becton site (approximately 1km north of
the Site) recorded 18 threatened fauna species: Wallum Froglet, Wallum Sedge
Frog, Bush Hen, Osprey, Pied Oystercatcher, Sooty Oystercatcher, Black-necked
Stork, Brolga, Beach Stone-curlew, Bush Stone-curlew, Little Tern, Lesser Sand
plover, Long-nosed Potoroo, Koala, Grey-headed Flying-fox, Fishing Bat, Little
Bentwing-bat and Northern Long-eared Bat.

4.3 LandPartners Survey
The fauna survey recorded 16 amphibian species, 12 reptile species, 94 bird
species and 31 mammal species (including 8 introduced species). Survey results are
attached at Appendix E.
Very few trees were flowering during the survey, with mature Brush Box in Lot 229
providing the most significant nectar resource. The small stand of Coast Banksia in
the north of Lot 229 featured only one mature inflorescence at the time of survey,
while Prickly Teatree (L. juniperinum) provided limited nectar resources in the shrub
layer in heath/scrub communities.
Ref No BA060151.000
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The range of survey techniques utilised are considered effective in recording a high
proportion of fauna species utilising the Site, with the results broadly reflecting the
result of previous surveys (Parker 1994, 1997; Fitzgerald 2005), although with
higher species diversity in most fauna groups. The survey methods used were mostly
used at or above the recommended levels as per DEC (2004) as shown at Table
12.
The failure to capture or detect targeted fauna species at the Site is considered to be
due to:
•

•

Absence of the specific targeted species resulting from: a lack of suitable
habitat (the most likely reason for most targeted species for the Site);
disturbance history (e.g. historic clearing and disturbance); seasonal
variations and migration patterns; large home range size (some species
have very large home ranges and hence may not have been in the area
at the time of the survey).
Seasonal conditions that influence presence and absence of species. The
survey was undertaken in early summer which is a favourable period for
seasonal migrants. For most species specifically targeted in this survey
(e.g. Masked Owl, Grass Owl, Common Planigale), this was not
considered to influence the results to any great extent as the majority are
generally to be considered to be resident species.

Animal activity was expected to be high in such a favourable season and
reasonably high levels of activity were detected for amphibians, birds and
mammals. The range of amphibians recorded is significant and represents most of
the common suite of species expected to occur along the coastal fringe. Similarly,
the results for avifauna and mammals are typical for the locality. Survey during
seasonal flowering of Paperbark, Coast Banksia and Swamp Mahogany would be
likely to result in records of additional nectivorous avifauna and on Site foraging by
the Grey-headed Flying-fox and Common Blossom Bat.
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Table 12. Survey effort 9th November – 12th November 2009
Target Group

Amphibians

Threatened Biodiversity
Survey Guidelines 2004
Systematic day search – 1
hour per stratification unit
Night habitat search – 30
minutes on two separate
nights per stratification unit
Nocturnal call playback – 1
playback session on two
separate nights
30 minute habitat searches
– on two separate days

Reptiles

Diurnal Birds

Nocturnal
Birds

Mammals
(excluding
bats)

24 pitfall trap nights over
minimum of four nights
30 minute spotlighting
search on two nights
Not specified
Up to 8 call playback
sessions over eight nights
Day habitat searches for
pellets, roosting birds,
nest/roost sites
30 minute stag watch prior
to sunset and 60 minutes
following sunset.
100 trap nights using Small
Elliott traps over 3-4 nights
100 trap nights using large
Elliott traps over 3-4 nights
24 Arboreal trap nights over
3-4 nights
24 wire cage trap nights
over 3-4 nights
24 pitfall trap nights over 34 nights
10 large and 10 small hair
tube trap nights over 4 days
and 4 nights
30 hair tubes in habitat
trees for 4 days and 4
nights
2 x 1 hour spotlighting
transects

LandPartners Survey 2009
Four amphibian searches conducted
Six spotlighting transects conducted across
Site. All vegetation types searched.
Completed at several sites for Wallum
Froglet and Olongburra Frog over 4
nights
3 habitat searches over two days and
opportunistic searches on each day of the
survey
80 trap nights over four nights
Six spotlighting transects conducted across
Site. All vegetation types searched.
Nine Area Searches and opportunistic
searches over five days
Five nocturnal call-playback sessions
conducted over five nights*.
All large trees on the site and in areas
immediately adjacent to the site searched
for roost / nest hollows.
Single stag monitored.
400 trap nights over 4 nights
80 trap nights over 4 nights
80 trap nights over 4 nights
32 wire cage trap nights over 4 nights
80 trap nights over 4 nights
600 hair funnel trap nights over 12 nights
Completed as part of above with hair
tubes at bases of habitat trees.
6 spotlighting transects conducted.

2 call playback sites x 2
nights

No call playback completed due to lack of
suitable habitat. Koala survey
methodology as per Biolink (2010)

Observe potential roost
hollows for 30 minutes
prior to sunset and 60
minutes following sunset

Single stag monitored.
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Target Group

Mammals
(bats)

Threatened Biodiversity
Survey Guidelines 2004
30 minute searches for scats
and signs
1km track search for signs
and tracks
4 harp trap nights over two
consecutive nights
2 ultrasound recording
devices per night for 2
nights.
2x 1 hour spotlighting
transects on two separate
nights

LandPartners Survey 2009
General searches during trap checks and
flora surveys
As above
8 harp trap nights over four nights in
flyways
Anabat detector used for 4 nights with mix
of roving and stationary (all-night) survey
with total survey time of 24 hrs.
Comprehensive spotlighting transects
conducted on 4 nights over entire site.

All vegetation types searched for
mammals and signs during daily traverses
of site.
*Satisfied requirements for Grass Owl survey (5 nights). Did not satisfy requirements for Masked Owl
survey (8 nights), but species detected, so no further call playback completed.
Day habitat searches

4.4 Threatened Species
Confirmed Threatened Species
Ten (10) confirmed threatened fauna species were recorded at the Site. Threatened
species records (where known) are shown as Fig. 11.
Olongburra Frog
Call playback elicited responses at two locations: the sedgeland dam in the west of
the Site (Lot 5) and the pond fringed by Common Reed in the Sykes property. Only
single responses from one individual were recorded at each location. The species
was not recorded during surveys by Wildsearch (2010).
The locations of Olongburra Frog records are considered to represent the most
suitable habitat at the Site. Habitat within the eastern portion of the fenced drain at
Lot 1 is also considered suitable habitat for the species as sedges occur commonly
and moderately deep water (to 400mm) occurs. It is not known whether water in
this portion of the drain persists all year round. The western half of the drain is
much shallower, contains infrequent sedges and therefore is considered unsuitable
for the species.
Prior to the slashing of vegetation within the drain in 2007, habitat may have been
better developed and more suitable to the species. While Fitzgerald recorded the
Wallum Froglet within this drain it is unknown whether specific survey effort was
completed to determine whether the Olongburra Frog may occur.
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Wallum Froglet
The first day of the survey occurred following heavy rain in the previous 24 hours,
and Wallum Froglets were calling loudly and conspicuously from several locations:
• The sedgeland dam in the western Crighton Byron property
• The southern (fenced drainline) in Lot 1 (Crighton Byron property)
• The Teatree fringed drainline in the north-west of Lot 227 (Crighton Byron
property)
• An area of inundated grassland/fernland in the Sykes property.
Calling from these locations continued to a lesser degree on the following day &
then declined completely as ponded water evaporated/infiltrated.
The Wallum Froglet data obtained by Wildsearch (2010) shares some similarities
with the 2009 survey, although a number of frogs were recorded in a new location
in the south-eastern corner of Lot 1 (Crighton Byron property) in association with
two shallow constructed drains and inundated wet pasture. Given that the survey
occurred at the commencement of the breeding season it is likely that these
environments provided good breeding habitat for the species. Interestingly no
Wallum Froglet activity was recorded at the Sykes property where a number of
individuals was recorded following rain, suggesting this habitat may be used as
foraging habitat only.
Neither survey recorded Wallum Froglets within the union drain across the centre of
the Site. Habitat within this drain is unlikely to be suitable for the species due to
water quality (i.e. stormwater drain serving the Byron industrial estate), water depth
(>300mm) and construction (very steep sided).
Black Bittern
Call playback elicited a response at two locations in the east of the Site along
Belongil Creek. No birds were directly observed. A single Bittern was recorded by
Wildsearch (2010) at the same location as per the LandPartners survey.
Masked Owl
Call playback elicited a single response to the east of the Site along Belongil Creek.
No birds were directly observed.
Osprey
A single Osprey was observed foraging above the canopy along Belongil Creek.
Common Blossom Bat
A single Blossom Bat was captured in a harp trap on the first night of survey
(9/11/09) in the east of the Site. The record is unusual as only a single banksia
inflorescence was present within a nearby patch of Coast Banksia, and other known
food resources (ie. Broad-leaved Paperbark) were not in flower. Mature Brush Box
in the south-east of the Site were in full flower at the time of survey and may be
utilised as a seasonal resource.
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Little Bentwing-bat
A single individual was captured in a harp trap along Belongil Creek, and the
species was also detected by Anabat on all nights of the survey.
Greater Broad-nosed Bat
The Greater Broad-nosed Bat was detected by Anabat records on all nights of the
survey.
Eastern Bentwing-bat
The Eastern Bentwing-bat was detected by Anabat on 9/11/09 and 11/11/09.
Grey-headed Flying-fox
Numerous Grey-headed Flying-foxes were observed overflying the Site dispersing
from their nearby camp in the Cumbebin Wetlands approximately 1 km to the east.
Forage resources for the species at the Site includes Paperbark communities, the
small area of Brush Box community, Swamp Mahogany communities (and
occasional other flowering eucalypts) and several mature figs.

Unconfirmed Threatened Species
Golden-tipped Bat
Anabat analysis by specialist Mr. Glenn Hoye (Fly by Night Bat Surveys) listed the
Golden-tipped Bat as a ‘possible’ record from a single pass. Due to the proximity of
the Site to the coast and the general lack of preferred habitat for the species
(rainforest, sclerophyll forest), the record is unusual. Further discussion with Mr.
Hoye confirmed his opinion that the call was probably a Long-eared Bat
(Nyctophilus sp.) but as it was at almost 100khZ, the similarity to calls of the
Golden-tipped Bat could not be ruled out (pers comm. 03/12/09).
Southern Myotis
Wildsearch (2010) observed three microchiropteran bats foraging along the eastern
drain in the manner of Southern Myotis. The suitability of the habitat present
supports the veracity of the record for this species.
Eastern Long-eared Bat
As anabat files for the Nyctophilus genus cannot be analysed to species level, there
is potential that records of Nyctophilus sp. may be the Eastern Long-eared Bat
which was recorded at the Belongil Fields site by Fitzgerald (2005).
The likelihood of other threatened species utilising the Site is discussed in Section
4.8.
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4.5 Likelihood of Occurrence of Threatened Fauna Species
In addition to those threatened species recorded, the likelihood of threatened fauna
species identified from database searches (refer Section 4.1) utilising the Site based
on their habitat requirements is discussed at Table 13.
Following the development of a concept plan for the Site, a legislative assessment
with respect to the Guidelines for Threatened Species Assessment (DEC/DPI 2005)
requires completion for any of threatened species considered as having potential to
occur.
Similarly, an assessment with regard to the Matters of National Environmental
Significance Significant Impact Guidelines 1.1 (DEWHA 2009) would be required
for any Commonwealth listed threatened and migratory species with potential to be
impacted by development of the Site (e.g. Olongburra Frog, Grey-headed Flying
Fox, Rainbow Bee-eater, Latham’s Snipe, Cattle Egret, White-bellied Sea Eagle,
White-throated Needletail).
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Scientific Name

Habitat

Litoria
olongburensis

Olongburra
Frog

The Green and Golden Bell Frog occurs in well structured vegetation
in and around coastal wetlands, lagoons, lakes, dams, flooded
quarries and includes brick pits. Preferred substrate of suitable
waterbodies is generally sand, rock and clay (Pyke et al 2002).
Suitable habitat usually has grassy areas nearby and other vegetation
is generally woodland or low in maximum height i.e. heathland or
sedges (Pyke & White 1996).
The Olongburra Frog inhabits paperbark swamps and sedge swamps
of the coastal ‘wallum’ country. Wallum is a Banksia-dominated
lowland heath ecosystem characterised by acidic water bodies. The
species is usually found amongst sedges and rushes (NPWS 2002).
The Wallum Froglet is restricted to relatively well vegetated and
undisturbed acid paperbark swamps and sedge swamps in the
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Wallum Froglet Crinia tinnula

Litoria aurea

Green and
Golden Bell
Frog

Amphibians

Mitchell’s Rainforest Snail is restricted to lowland subtropical
rainforest and swamp sclerophyll forest with a rainforest understorey
Mitchell’s
on alluvial soils with a basaltic influence. Slightly higher ground with
Thersites mitchellae
Rainforest Snail
palms and fig trees around the edges of wetlands are particularly
favoured habitat. The species is typically found amongst leaf-litter on
the forest floor, and occasionally under bark in trees (NPWS 2002).

Invertebrates

Common
Name

Table 13. Likelihood of Threatened Fauna Species Occurring at the Site

a

a

Detected at
Site

a

a

60

Recorded on Site at
numerous

Recorded on Site at
two locations.

No suitable habitat
occurs.

Targeted searches
did not detect the
species and most
Paperbark
communities lack
rainforest
elements, are
small, highly
fragmented and
disturbed. The
author concurs with
Wildsearch (2010)
that the species is
unlikely to occur at
the Site.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site
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Caretta caretta

Loggerhead
Turtle

Ixobrychus
flavicollis

Ephippiorhynchus
swamps, large permanent pools, lagoons and mangrove swamps
asiaticus

Pterodroma
nigripennis

Black Bittern

Black-necked
Stork

Black-winged
Petrel
Marine species

(Marchant & Higgins 1990).
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Esacus neglectus

Beach Stonecurlew

The Black-necked Stork inhabits terrestrial wetlands including

Botaurus
poiciloptilus

The Australian Bittern has a fairly narrow habitat range (Garnett &
Crowley 2000) and requires permanent freshwater wetlands with tall
dense vegetation such as Phragmites sp. and Bullrushes (Typha sp.).
The Beach Stone-curlew occurs on open, undisturbed beaches,
islands, reefs and estuarine intertidal sand and mudflats (Pizzey
1991, Marchant & Higgins 1993). The species prefers beaches with
estuaries or mangroves nearby (Garnett 1992), but also frequents
river mouths, offshore sandbars associated with coral atolls, reefs
and rock platforms and coastal lagoons (Woodall & Woodall 1989;
Balmford 1990).
The Black Bittern is usually found in permanent wetlands fringed by
dense vegetation (Marchant & Higgins 1990). They have also been
recorded from rank grasslands, shrublands, rainforest and dry and
wet sclerophyll forest (Marchant & Higgins 1990).

Marine species

Marine species

coastal Wallum country between southern Queensland and the
central coast of NSW (Cogger 2000, Robinson 1998).

Habitat

Australasian
Bittern

Avifauna

Chelonia mydas

Scientific Name

Green Turtle

Reptiles

Common
Name

a

Detected at
Site

a

a

a

a

a

a

61

May forage at
inundated parts of
the Site following
rainfall events.
No suitable habitat
occurs.

Recorded on Site.

No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

locations.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site
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Cyclopsitta
diopthalma

Double-eyed
Fig Parrot

Tyto capensis

Inhabits mainly open-tussock grasslands, marshy areas with tall
dense tussocks or reeds such as Common Reed and tall dense
grasslands dominated by Blady Grass (Higgins 1999, Maciejewski
1994). Also associated with agricultural crops such as Sorghum,
Oats and fallow paddocks used for hay or cut stubble (Higgins
1999). They are also commonly recorded from coastal heathlands or
well-grassed and densely vegetated coastal dunes (Maciejewski
1994, Fitzgerald & Thorstensen 1994, Higgins 1999).

Marine species

Usually recorded from drier rainforests and adjacent wet eucalypt
forest, also found in the wetter lowland rainforests.
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Grass Owl

leucoptera

Gould’s Petrel leucoptera

Pterodroma

Stagonopleura
guttata

Diamond
Firetail

The Comb-crested Jacana inhabits slow-moving rivers and
permanent lagoons, lakes, swamps and dams where there are
waterlilies or other extensive cover of floating vegetation (Morcombe
2000, NPWS 2002).
Found in grassy eucalypt woodlands open forest, mallee, native
grassland, and in secondary grassland derived from other
communities.

a

Bush-hen

Comb-crested Irediparra
Jacana
gallinacea

a

The Bush Hen occurs in densely overgrown margins of swamps,
permanent terrestrial freshwater wetlands, permanent water bodies,
streams and thick undergrowth, especially tall dense grasses or dense
thickets of lantana or other shrubs (Marchant & Higgins 1993).

Amaurornis
olivaceus

a

a

a

a

62

Historical record in
proximity to the
Site, and known to
occur on Council
land to the northwest (Saw-sedge
community). Very
marginal foraging

No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

May forage at
inundated parts of
the Site following
rainfall events.
Potential habitat
occurs along
drains within
Belongil Fields
Caravan Park and
Lot 229.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site
a

Detected at
Site

Grus rubicunda

Habitat

Brolga

Scientific Name
Brolgas inhabit shallow swamps and swamp margins, floodplains,
grasslands and pastoral lands. In north eastern NSW they are often
found in coastal heaths, sedgelands, pastures and freshwater
wetlands.

Common
Name
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Masked Owl

Marbled
Frogmouth

Confined to deep, well vegetated gullies containing a significant
number of palms, vines and dense vine towers (Meggs 1993, NPWS
2002). The species usually occurs in low elevation subtropical
Podargus ocellatus rainforest or when at higher elevations in wet sclerophyll forest with a
well-developed rainforest understorey (NPWS 2002). In the Northern
Rivers area preferred habitat is usually characterised as having a
permanently flowing watercourse (Meggs 1993).
The Masked Owl inhabits dry eucalypt forest and woodlands from
Tyto
sea level to 1100m. They have large home ranges of 500 to 1000
novaehollandiae hectares per pair, covering forested and partly open country (NPWS
2002).

Marine species

Little Lorikeet

Sterna albifrons

Mostly occur in dry, open eucalypt forests and woodlands. The
species has been recorded from both old-growth and logged forests
Glossopsitta pusilla
in the eastern part of their range, and in remnant woodland patches
and roadside vegetation on the western slopes (DECCW 2009).

Little Tern

Hieraaetus
morphnoides

Little Eagle

Occurs in open eucalypt forest, woodland or open woodland. Sheoak
or acacia woodlands and riparian woodlands of interior NSW are
also used.

a

a

a

a

Pterodroma
Marine species
neglecta neglecta

a

63

Recorded at the
road reserve along
Belongil Creek,
adjacent to the

No suitable habitat
occurs.

May
opportunistically
forage on
flowering Swamp
Mahogany.
No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

habitat occurs,
roost habitat
absent due to
grazing and
slashing.
No suitable habitat
occurs.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site

Kermadec
Petrel

a

Detected at
Site

a

Marine species

Habitat

Calidris tenuirostris

Scientific Name

Great Knot

Common
Name
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Proposed rezoning of land at West Byron

Scientific Name

Haematopus
fuliginosus

Sterna fuscata

Sooty
Oystercatcher

Sooty Tern

Superb Fruit Doves occur mainly in subtropical and dry rainforest and

Marine species
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Superb Fruitdove

Southern Giant Macronectes
giganteus
Petrel

Tyto tenebricosa

Sooty Owl

Rose-crowned
Ptilinopus regina
Fruit-dove

Prefers intertidal mudflats and sand banks and sandy ocean beaches
(Marchant & Higgins 1993).

Haematopus
longirostris

Pied
Oystercatcher
The Rose-crowned fruit-dove occurs mainly in sub-tropical and dry
rainforests and occasionally in moist eucalypt forest and swamp
forest, where fruit is plentiful. The species has been identified as
utilising a number of exotic species such as Camphor Laurel, Lantana
and Wild Tobacco (Recher et. al., 1995).
Suitable habitat for the Sooty Owl comprises dry, subtropical and
warm temperate rainforest and wet sclerophyll forest from 200m to
1000m above sea level. The species favours forests with a tall, dense
understorey layer occurring in gullies on sheltered aspects of low
altitude (Morcombe 2000).
Inhabits rocky intertidal shorelines, rock platforms, reefs, occasionally
estuarine sandbars and mudflats (Marchant & Higgins 1993).
Marine species

In NSW this species is found mostly on the coastal plain and utilises
marine and estuarine waters (Marchant & Higgins 1993).

Pandion haliaetus

Marine species

Habitat

Osprey

Northern Giant Macronectes
giganteus
Petrel

Common
Name

a

Detected at
Site

a

a

a

a

a

a

a

a

64

No suitable habitat
occurs.

No suitable habitat
occurs.
No suitable habitat
occurs.
No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

Site.
No suitable habitat
occurs.
Recorded adjacent
to Site.
Potential forage
habitat occurs
along the northern
portion of Belongil
Creek where
mudflats occur.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site
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Marine species

Mammals
Australian Fur- Arctocephalus
pusillus doriferus
seal

Pseudomys
gracilicaudatus

Eastern
Bentwing-bat

Eastern
Chestnut
Mouse

Inhabits wet coastal heath and forest areas along the coast and
ranges.

Eastern Bentwing-bats primarily roost in caves and will use derelict
mines, storm-water tunnels, buildings and various man-made
structures. Maternity caves are used in spring and summer for the
birth and rearing of young, populations are centred around these
caves with up to 150,000 individuals.
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Miniopterus
schreibersii
oceanensis

Marine species

Common
Planigale

Dugong dugon

Preferred habitat is characterised as having ground litter such as
numerous fallen logs and rocks and dense ground cover – usually
Planigale maculata
close to water, at the ecotone between wet sclerophyll forests and
wetlands (Miller 1998, Redhead 1995).

Dugong

Syconycteris
australis

Common
Blossom-bat

Common Blossom-bats have a foraging area of about 13ha of
heathland and use the same area each night (Churchill 2008).
Banksia, melaleuca, callistemon and certain types of eucalypt are
favoured sources of food (Law & Spencer 1995).

The Wompoo Fruit-dove is confined to rainforest and adjoining wet
sclerophyll habitats, open woodland or vine-thickets near rainforests.
The species is most commonly encountered in mature forest, but also
uses remnant vegetation (Recher et al. 1995).

Wompoo Fruit- Ptilinopus
dove
magnificus

a

a

a

a

a

a

edges where trees are frequently covered with vines (NPWS 2002).
Marine species

Gygis alba

a
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No suitable habitat
occurs.

Recorded on Site.

Potential habitat
occurs, although
ground layer
usually poorly
developed.
No suitable habitat
occurs.

Recorded on Site.

No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

No suitable habitat
occurs.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site

White Tern

a

Detected at
Site
a

White-eared Monarchs are found in coastal rainforest, mangroves,

Habitat

Monarcha leucotis swamps, riverine vegetation, and wet eucalypt forest, preferring forest

Scientific Name

White-eared
Monarch

Common
Name
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Nyctophilus bifax

Eastern Longeared Bat

Megaptera
novaeangliae

Humpback
Whale

Inhabits a variety of habitats from rainforests to dry sclerophyll
woodlands and is often found among the vegetation along
watercourses. Lunney et al. (1995) notes that rainforest appears to be
the most critical habitat for this species in northern NSW.
The Greater Broad-nosed Bat inhabits a variety of habitats from open
woodland through moist and dry eucalypt forest to rainforest (NPWS
2002). Open treed habitats suits the direct flight of this species as it
searches for beetles and other large flying insects prey (Hoye &
Richards 1995).
Occurs in subtropical and temperate rainforests, tall sclerophyll
forests and woodlands and forages on nectar and pollen of native
trees, in particular Eucalypts, Melaleuca and fruits of rainforest trees
and vines.
Marine species

Habitat
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Associated with eucalypt forest, the Koala feeds almost entirely on the
foliage of species of this genus, with primary food tree species in
northern coastal NSW including Forest Red Gum (Eucalyptus
Phascolarctos
Koala
tereticornis), Tallowwood (E. microcorys) and Swamp Mahogany (E.
cinereus
robusta), and secondary food tree species including Small-fruited
Grey Gum (E. propinqua) and Red Mahogany (E. resinifera) (DECC
2008).
The Little Bentwing-bat prefers moist eucalypt forest, rainforest and
dense coastal scrub including Banksia thickets and Melaleuca
Little Bentwing- Miniopterus
swamps. It is typically found in well-timbered habitats foraging
bat
australis
beneath the canopy for small flying invertebrates (Churchill 2008).
Long-nosed Potoroos occupy a range of plant communities, from
cool temperate rainforest at altitudes to 1500m, through moist and
Long-nosed
Potorous tridactylus dry forests, to wet heathland. Habitats have a dense layer of grasses,
Potoroo
ferns, vines or shrubs, with the occasional open area. A sandy loam
soil is also a common feature, particularly in coastal habitats.

Pteropus
poliocephalus

Grey-headed
Flying-fox

Greater Broad- Scoteanax
nosed Bat
rueppellii

Scientific Name

Common
Name

a

a

a

a

a

Detected at
Site

a

a
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Habitat too
fragmented and
disturbed. The one
area of suitable
habitat is isolated

Recorded on Site.

Recorded on site
(Biolink 2010, Atlas
2007).

No suitable habitat
occurs.

Recorded on Site.

Recorded on Site.

Recorded on Site
(Fitzgerald 2005).

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site
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Scientific Name

Habitat

Detected at
Site

Found along the Great Dividing Range and adjacent eastern
seaboard from Hervey Bay in Qld to about Melbourne in Victoria and
also Tasmania. Found in a variety of vegetation types including
coastal heathlands eucalypt forests and woodlands and rainforest
(Strahan 1995).
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Dasyurus
Spotted-tailed
maculatus
Quoll
maculatus

This species distribution is primarily coastal and has been recorded
from Mangroves, Melaleuca swamps, Rainforest, open woodland and Unconfirmed
Southern Myotis Myotis macropus
wet and dry sclerophyll forest (Churchill 2008), provided they are in observation
close proximity to water.

Common
Name

a

a
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and discontinuous
from other suitable
habitat in the
locality and occurs
outside the site.
Likely observation
by Wildsearch
(2010), suitable
habitat occurs
along drainlines
and Belongil
Creek.
May utilise
southern
vegetation as part
of a larger habitat
area in the locality.

Conclusion

LandPartners Limited

May Unlikely
occur at to occur
Site
at Site
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4.6 Fauna Habitat and Corridor Value of Site
Fauna Habitat
While the Site has been significantly modified from previous clearing, drain
construction, grazing (etc), it contains habitat utilised by a relatively high diversity of
species within all fauna groups. Proximity to significant areas of habitat including
SEPP14 wetlands/Cumbebin Wetlands to the south and estuarine communities
associated with Belongil Creek to the east also provides significant movement
corridors for more mobile fauna (primarily birds and bats).
The habitat value of the Site for general fauna groups is described as follows:
Avifauna
The variety of habitat at the Site suits a range of bird species representing most
families. Paperbark and heath communities provide resources for a range of
nectivorous species such as the Striped, Blue-faced, Lewin’s, Brown and Scarlet
Honeyeaters, Friarbirds and Wattlebirds. A variety of habitats occurs for passerine
species such as Wrens, Fantails, Gerygones and Pardalotes with degraded
vegetation (rank grass, lantana) commonly used by the Superb and Red-backed
Fairy-wrens, Red-browed Finch and Golden-headed Cisticola.
Drainlines, sedgelands and low-lying pasture provide foraging habitat for a range
of common wetland species such as the Pacific Black Duck, White-faced Heron and
Cattle Egret. Latham’s Snipe was recorded in low-lying pasture adjacent to Belongil
Creek and this area may also be utilised by the Brolga and Black-necked Stork.
Habitat along drainage lines within Belongil Fields is suitable for the Bush-hen,
although as this species has such a distinctive call, it would be unusual for it not to
have been recorded from this or previous surveys of the Site.
Cleared rural land at the Site is frequented by common ‘open country’ species such
as the Australian Magpie, Crested Pigeon, Magpie-lark, Noisy Miner and Torresian
Crow (which was very common). Raptor and owl species likely to use these (and
other) habitats at the Site include the Black-shouldered Kite, Whistling Kite, Barn
Owl, Southern Boobook and Masked Owl, while Belongil Creek provides foraging
resources for the Brahminy Kite, White-bellied Sea Eagle and Osprey.
Mammals
Bats
Various species of microchiropteran bat are likely to forage at the Site. Potential
natural roosting habitat was observed to be scarce (hollow trees, rock outcrops)
although dwellings and old sheds at the Sykes property provide potential roost sites,
although no roosting bats were observed. Black and Grey-headed Flying-foxes are
likely to utilise Paperbark and Swamp Mahogany during flowering periods, and
mature figs behind the dwelling west of Melaleuca Drive.
Ref No BA060151.000
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Arboreal Mammals
Most arboreal mammals rely on tree hollows for den and breeding sites. The
Common Brushtail Possum and Ringtail Possum were observed during the survey,
however roost sites for gliders is relatively limited due to the lack of hollow-bearing
trees.
Koalas were recorded by Biolink (2010) in association with Swamp Mahogany (refer
Section 5.3 for further discussion).
Terrestrial Mammals
Good quality habitat occurs for the Bush Rat, Black Rat and Grassland Melomys,
with disturbance adapted introduced species (Black Rat and House Mouse) also
recorded. While survey results did not record the Yellow-footed Antechinus, this
species would be expected to occur. Similarly, there is potential for the Common
Planigale to occur where the ground layer is well-developed.
Reptiles
The reptiles recorded are representative of typical species expected to occur at the
Site. Other species which may utilise the Site include the Small-eyed Snake,
Common Scalyfoot, Yellow-faced Whip Snake, Green Tree Snake and various skink
species. Well-developed litter within vegetation in the north of Lot 229 provides
good reptile habitat, while drainline environments suit the Eastern Water Dragon.
Rubbish and debris at the Sykes property provide good habitat for common skink
and snake species.
Amphibians
Dams, drainlines and low-lying pasture provide good quality habitat for a large
range of frog species in the Hylidae (tree frog) and Myobatrachidae (southern frog)
families. The Cane Toad was occasionally observed, but was less frequently
recorded than expected given the disturbed areas of open space and flood lighting
at Belongil Fields.

Fauna Corridors
Fauna corridors are described as vegetation communities that allow the movement
of fauna between connected landscape elements (Soule & Gilpin 1991). Corridors
provide dispersion routes for migrating animals with large foraging or breeding
ranges and are also particularly important for small remnants that do not support
large viable populations.
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Scotts (2003) described corridors as “regional landscape connections of a spatial

dimension and current, or potential, habitat type likely to support resident
populations of certain fauna species and to supplement habitats of wide-ranging,
nomadic and migratory species”. A corridor must provide functional connectivity to

be of benefit to fauna. Scotts (2003) also states that corridors do not necessarily
need to be continuous but must contribute to the overall landscape connectivity and
permit fauna to move through that landscape.
The BCS (BSC 2004) shows much of the southern part of the Site occurs within a
modelled Wildlife Corridor (refer Fig. 12), including large areas of cleared land in
the north of Lots 227 and 229 and the south of Belongil Fields. This is a more
refined version of the wildlife corridor mapping completed by NPWS by Scotts
(2003) which included large areas of cleared land within the corridor.
Reference to a large scale aerial photograph of the Site and surrounds (refer Fig.
13) shows the Site occurs as an open area of land within extensive local linkages for
fauna movement, with much of this land currently reserved under Environmental
Protection Zonings. Good habitat connectivity occurs for fauna moving up through
the Cumbebin Swamp, north along Belongil Creek and west into Tyagarah Nature
Reserve. North of the Site, contiguous vegetation along the rail line corridor, coastal
foreshore and Tyagarah Nature Reserve also provides good quality habitat for
highly mobile fauna, with Ewingsdale Road providing a significant barrier to
movement for less mobile fauna such as ground-dwelling mammals, amphibians
and reptiles.
Another route for fauna dispersal occurs west of the Site, where consolidated
vegetation west of the Sunnybrand Chicken site may be used as a stepping stone to
extensive Saw-sedge/wet heathland and the Byron Sewage treatment works on the
northern side of Ewingsdale Road, and into Tyagarah Nature Reserve across the
railway line (refer Fig. 13).
While habitat within the Site has a role in providing small scale movements within
the Site, it is unlikely to provide any significant contribution to localised fauna
movements, particularly when Ewingsdale Road and Byron Industrial Estate are an
impediment to fauna dispersal to the north, with these areas containing little habitat
of merit. The one exception to this may be Koalas moving north from Belongil Fields
across Ewingsdale Road to the Byron SAE (and adjacent land) which both contain
Swamp Mahogany habitat.
Specific fauna movements with reference to threatened species recorded at the Site
are examined below:
Amphibians
Frog species at the Site would move between drainlines and adjacent areas of
suitable habitat (wet pasture, heath, swamp forest) and consolidated habitat within
swamp sclerophyll forest and wet areas in the south.
Ref No BA060151.000
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The movements of the two threatened frog species (Wallum Froglet and Olongburra
Frog) are likely to be limited to wetland environments with suitably acidic waters for
breeding with foraging habitat including any adjacent inundated areas and/or wet
heath. While Wallum Froglets within the drainline at Lot 1 clearly move along the
drainline and into adjacent Lot 227, they are fairly unlikely to disperse to the north,
but may use nearby inundated pasture as opportunistic foraging habitat.
For the Wallum Froglets recorded in the mixed Swamp Water Fern/Plume
Rush/Wiry Panic area at the Sykes property it is most likely these animals dispersed
from core habitat around the pond adjacent to the main access track to take
advantage of inundated pasture following heavy rainfall. The species was not
recorded in this area by Wildsearch (2010) within the winter breeding season. The
Olongburra Frog recorded at the drainline at the Sykes property would be most
likely to occupy that stretch of the drainline where fringing vegetation occurs in
association with the pond.
Where both species occur at the dam in Lot 6, this habitat is isolated from suitable
adjacent habitat areas, and any dispersal beyond surrounding Swamp Water
Fern/Plume Rush community would be considered unlikely.
Reptiles
With the exception of larger animals such as the Lace Monitor (which would
disperse widely across the Site), most reptile movements are likely to be relatively
localised between remnant and regrowth vegetation. The lower portion of the Sykes
property, where a combination of sandy basking sites, debris and building
materials and nearby scrub communities occurs is likely to be utilised by animals in
the eastern portion of the Site.
Birds
Most bird species would move freely between vegetation at the Site and surrounds,
with individual trees (eg. mature figs) or small patches of trees used as stepping
stone habitat.
For threatened birds recorded at the Site, the habitat along Belongil Creek forms a
part of the broader foraging movements of the Osprey, with the bird observed likely
to be one of a pair resident at Brunswick Heads. Movements of the Black Bittern are
likely to be largely restricted to habitat flanking Belongil Creek, while the Masked
Owl would use parts of the Site as foraging habitat within a larger home range. The
Grass Owl has been recorded in wet heath on the north side of Ewingsdale Road
(Wildlife Atlas), with an old record at the Site itself. The species is also recorded
from Tyagarah NR and may move between these environments on a seasonal
basis.
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Mammals
For ground-dwelling mammals, dispersal between the Site and adjacent
communities to the south may be achieved through several areas of habitat,
although such movements are more relevant to more mobile species such as
bandicoots. Swamp Wallabies are likely to move freely throughout the Site and
adjoining swamp forest, while Koala movements are discussed previously.
For microchiropteran bats, the Site enables free movement to adjacent habitat
(including roost habitat) through open land and corridor vegetation. Similarly
Blossom bats and Flying-foxes are likely to move freely through the Site in response
to available food resources. Suitable roost habitat (ie. littoral rainforest) does not
occur for the Common Blossom Bat, however areas of suitable habitat occur north
of the Site along the railway line, the Becton Site and Tyagarah Nature Reserve. It is
likely that individuals from these roost sites would move between the Site based on
available seasonal resources (primarily Broad-leaved Paperbark and Coast
Banksia).
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Figure 11.
Threatened
fauna records
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Figure 12. Wildlife
corridor
mapping
(BCS 2004)
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Figure 13. Likely
wildlife dispersal
corridors
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5.

Planning and Conservation Issues

5.1 Introduction
Future development of the Site requires consideration of any ecological and
environmental constraints identified in this report with regard to threatened flora,
fauna and Endangered Ecological Communities and areas of high conservation
value, in addition to legislative restrictions such as Environmental Protection Zonings
and SEPP 14 Wetlands.
There are opportunities to improve some areas of the Site not suited to development
by implementing programs for weed control, vegetation restoration, and habitat
management. These issues are discussed in the following Sections.

5.2 Areas of Conservation Significance
Under existing legislation (Native Vegetation Act 2003 [NV Act], Threatened Species
Conservation Act 1995 [TSC Act], SEPP 14 Coastal Wetlands) all native vegetation
(and hence fauna habitat) at the Site is protected. Over-cleared vegetation
communities (as per BioMetric) are flagged as being of high conservation value and
are not permitted to be cleared under the NV Act, and are generally consistent with
EECs listed under the TSC Act. The TSC Act similarly protects habitat for threatened
species.
Additionally existing Environmental Protection zonings protect some land owned by
the BBWLA which occurs adjacent to the study area – the north of Lot 229 (‘the
wedge’), that part of Lot 229 east of the main drain and in the south of Lots 227
and 229. These areas are likely to act as important refuge for many local fauna
(including threatened species).
The patch size criteria identified in the BCS (2004, refer Section 3.5) are important
to consider with regard to small and fragmented areas of vegetation/habitat at the
site and their potential for long-term resilience. This is relevant to some areas of the
site mapped as HCV in the BCS (refer Appendix C) which are small in size or
significantly modified (eg. mixed landscape/Paperbark plantings at the O’Connor
property, mapped sedgelands in the west of the site comprising improved pasture
which is regularly slashed). The merits of conserving some of these areas are
dubious where a better long-term outcome would be the ‘trading in’ of these areas
and targeted restoration of larger, better-connected areas of native vegetation
completed to offset losses.
As such, vegetation/habitat of high conservation significance should be attributed to
larger areas of vegetation, or where vegetation has specific values, such as for
Koalas or the Common Blossom Bat.
Ref No BA060151.000
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Given the vegetation/habitat at the Site and the threatened species recorded, key
areas of conservation significance are considered to include:
•
•
•
•
•
•

Endangered Ecological Communities;
Overcleared vegetation communities (as per BioMetric) – Swamp
Mahogany, Paperbark, Swamp Oak, Mangrove and Sedgelands (refer
Table 7);
Low-lying flood-prone land in proximity to Belongil Creek (ie. riparian land);
Threatened fauna habitat (particularly for the Koala, Olongburra Frog,
Wallum Froglet and Common Blossom Bat);
SEPP 14 wetlands; and
Contiguous vegetation/habitat enabling fauna dispersal.

The planted Coolamon at the Site are not considered to be of conservation
significance as they are planted trees outside of their natural habitat (ie. rainforest).
The species is relatively commonly planted as a tree in landscaping works. Any
proposal nominating zones at the Site would not zone the individual trees or the
area in which they occur (grassland with landscape plantings) for environmental
protection as these are not high conservation areas.

5.3 Koalas
Biolink study
The Biolink study confirmed that Koalas utilise the Site (two animals were observed),
identified habitat of importance to the species (primarily areas containing Swamp
Mahogany) and identified two areas of core Koala habitat. Areas dominated by
Swamp Mahogany outside the two activity cells were identified as Potential Koala
Habitat.
Biolinks contour mapping of core Koala habitat is not considered to appropriately
indicate Koala habitat in cleared and fragmented landscapes where significant
areas of non-habitat are captured by default. This is clearly the case at both of the
identified sites where areas of slashed grassland are included within areas
designated as Core Koala Habitat. The method of determining core Koala habitat
based on scat frequency captures the O’Connor property as core Koala habitat
when it largely consists of landscaping and gardens containing infrequent planted
eucalypts (including several Swamp Mahogany). This contrasts greatly with areas of
consolidated Swamp Mahogany forest at Belongil Fields where preferred Koala
feed trees are the dominant canopy species and hence resources for Koalas are
substantial. Similarly, occasional Swamp Mahogany are planted along some
drainlines at Belongil Fields within regrowth Paperbark forest. While Koalas may
utilise these trees on occasion it would be unrealistic to consider that these tree
would provide key habitat where consolidated Swamp Mahogany forest provides far
greater resources.
Ref No BA060151.000
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The Biolink report raises the following issues:
•

•
•
•

•

Given that the contour modelling captures substantial areas of non-Koala
habitat (grassland) within designated core Koala habitat, a more appropriate
habitat indicator is stands of Swamp Mahogany (Biolink data indicates 44%
of scats were associated with this species). Biolink also concur that an
indicative distribution of potential Koala habitat areas mapped by
LandPartners as Coastal Swamp Forest (Swamp Mahogany).
Two Koalas were observed on the site, but no details are given of their sex
size, age condition etc.
Given the relatively small amount of Koala habitat within the Site it would be
unlikely that the resident population is of sufficient size to be self sustaining.
While Biolink speculate that Koalas at the site may be part of a population in
adjacent land indicates this vegetation as being swamp sclerophyll
(Paperbark) forest which is unsuitable in uniform stands. Based on
observations of this forest type in the locality, it would be expected that the
occurrence of Swamp Mahogany within these communities would be
relatively low.
Biolink considers that core koala habitat is considered to occur at the Site
where scat frequencies exceed threshold values which are indicative of core
koala habitat. This differs from the definition of ‘core koala habitat’ under
SEPP 44 which is defined as: “…an area of land with a resident population

of koalas, evidenced by attributes such as breeding females (that is, females
with young) and recent sightings of and historical records of a population”.
Given that the sex of the observed animals is not known, preferred habitat
(Swamp Mahogany) is relatively small in area and would be unlikely to
support many animals, and that historical records in the locality appear
scant, it cannot be said conclusively that core Koala habitat occurs.
Given the above, it is considered that Koala habitat should be considered on the
basis of Swamp Mahogany (as per vegetation mapping at Fig. 8). This is consistent
with habitat classes used in the BCS, where Swamp Mahogany is listed as Primary
Koala Habitat. To determine whether ‘core koala habitat’ (as defined by SEPP 44)
occurs, further survey should be completed.
The recommendations of Biolink with regard to minimising habitat loss (and hence
maximising retention of habitat areas) replacing habitat where removed and
creating linkages between habitat areas are broadly supported.
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SEPP 44 Koala Habitat Protection
SSS specifications require “consideration of all relevant statutory and non-statutory
provisions and identification of any non-compliance with such provisions”, therefore

the principles of SEPP 44 (Koala Habitat Protection) require consideration.
Preliminary discussion with the Department of Planning (DoP) has confirmed SEPP
44 may be required at a later stage of the project. Part 4 (Cl 15) of the SEPP states
that development should:

(i) include land identified as a core koala habitat within an environmental protection
zone, or
(ii) to identify land that is a core koala habitat and apply special provisions to
control the development of that land.
Regardless, as the species is listed under the TSC Act it still requires consideration,
and there is a need to balance urban design with habitat requirements for Koalas.
Methods of managing core koala habitat within the rezoning process may include:
•
•
•

Zone habitat areas for Environmental Conservation (E2)
Zone habitat areas for Environmental Management (E3) or Environmental
Living (E4)
Zone habitat areas within Residential areas

For any zoning proposal habitat protection and restoration measures must be
considered (including the creation of additional habitat areas/linkages). For any
zone, a provision that requires a subsequent DCP to provide additional planning
controls will be included.
Refer Section 5.5 for further information on the zoning process.

5.4 Other Threatened Fauna
Of the other threatened fauna species recorded at the Site, several utilise the habitat
within areas of developable land at the Site and will require specific considerations
as to how habitat areas are managed or compensated for in the event of removal.
The primary species of focus are the Koala (refer Section 5.3), acid frog species
(Wallum Froglet, Olongburra Frog) and the Common Blossom Bat.
The Wallum Froglet was recorded at numerous locations (primarily in association
with drainline/sedgeland environments) and occupies habitat within grassland
environments following rainfall events. Significant areas of habitat utilised by the
species have been identified from field surveys and will require consideration as to
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how they are managed in regard to urban (or other) landuse. Constructed habitat
for the species can also be established to improve habitat for the species in suitable
parts of the Site (i.e. flood prone lands not subject to development and where the
species is known to occur).
The Olongburra Frog was restricted to two locations, and habitat observed in
proximity to the Site does not appear suitable for the species. As such, retention of
the drainline within the Sykes property is necessary to maintain habitat for the
species. Retention (and buffering) of this area also serves multiple uses in regard to
preserving Koala habitat, strengthening habitat linkages to Belongil Creek and
preserving/enhancing riparian values.
While retention of the small area of wetland in the west of the Site (Lot 6) would be
of benefit, its isolation within an urban environment would provide challenges in
retaining suitable water quality and ensuring that habitat is not degraded in the
long-term. Furthermore, the entry road to the Site is likely to occur very close to this
habitat further creating difficulties in maintaining water quality. The potential for
translocation of individuals of the Olongburra Frog to the habitat area to the east
should be considered to ameliorate for the loss of habitat in the west of the Site.
The Common Blossom Bat is likely to use a range of resources at the Site and
surrounds including Coast Banksia, Swamp sclerophyll (Paperbark) and Swamp
Mahogany communities. Roost habitat for the species (Littoral rainforest) does not
occur. Wildsearch (2010) mapped extensive areas of suitable resources for the
species in proximity to the Site. While areas of Coast Banksia woodland do not
occur extensively outside the Site, Wildsearch (2010) observed the species as
occurring extensively on the northern side of the railway corridor (refer to
Wildsearch report). Given that the flowering time of these species overlaps to some
degree, it suggests that the small area of Coast Banksia at the Site is unlikely to be
critical habitat for the species at a local level, and hence while the retention of this
habitat is desirable, its removal can be relatively easily ameliorated by replacement
plantings elsewhere at the Site, particularly as Coast Banksia is a hardy and fastgrowing species and there are suitable areas for replacement plantings.
Threatened shorebirds which may utilise habitat around the mouth of Belongil
Creek are unlikely to be impacted as a result of future residents using the beach or
creek itself due to existing protection measures (signage, public education,
marshalls) in place as part of the Belongil Estuary Seabird and Shorebird
Management Plan (Parker 2003).
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5.5 Environmental Protection Zones
Four Environmental Protection Zones are identified in the LEP Standard Instrument:

E1 National Parks and Nature Reserves
Zone for existing national parks, nature reserves and conservation areas and new
areas proposed for reservation that have been identified and agreed by the NSW
Government.
E2 Environmental Conservation
Zone for areas with high ecological, scientific, cultural or aesthetic values outside
national parks and nature reserves. The zone provides the highest level of
protection, management and restoration for such lands whilst allowing uses
compatible with these values.
E3 Environmental Management
Zone for land where there are special ecological, scientific, cultural or aesthetic
attributes
or
environmental
hazards/processes
that
require
careful
consideration/management and for uses compatible with these values.
E4 Environmental Living
Zone for land with special ecological environmental or scenic values, and
accommodates low impact residential development. As for the E3 zone, any
development must be located and designed so that adverse environmental impacts
are avoided.
The DoP (2009) specifically notes that in regard to E2 zones that “it is anticipated

that many councils will generally have limited areas displaying the characteristics
suitable for the application of the E2 zone. Areas where a broader range of uses is
required (whilst retaining environmental protection) may be more appropriately
zoned E3 Environmental Management”.
Application of the three relevant zones to the Site (eg. E2, E3, E4) are shown at
Table 14. The objectives and permitted uses for each zone are also shown.
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Table 14. Objectives and Uses within Environmental Protection Zones
Zone
Objectives
Uses*
E2
To protect, manage and restore areas of No mandatory permitted uses. Potential
uses:
bed
&
breakfast
high ecological, scientific, cultural or additional
accommodation;
ecotourism;
environmental
aesthetic values.
facilities;
farm-stay
accommodation;
To prevent development that could destroy, information/educational facilities; water
damage or otherwise have an adverse recreation structures; wetland rehabilitation.
effect on those values.
E3
To protect, manage and restore areas with Dwellings are a permitted use. Potential
special ecological, scientific, cultural or additional uses: some retail premises; bed &
breakfast
accommodation;
community
aesthetic values.
facilities;
ecotourism;
environmental
To provide for a limited range of facilities; farm-stay accommodation; home
development that does not have an business/industry & home-based child care;
adverse effect on those values.
information/educational facilities; kiosks;
recreation area; water recreation structures;
wetland rehabilitation.
E4
Dwellings
are a permitted use. Potential
To provide for low-impact residential
additional
uses:
bed
&
breakfast
development in areas with special
accommodation;
caravan
parks;
community
ecological, scientific or aesthetic values.
facilities;
ecotourism;
environmental
To ensure that residential development facilities; home business/industry & homedoes not have an adverse effect on those based child care; information/educational
values.
facilities; kiosks; recreation area; secondary
dwellings; tourist & visitor accommodation.
Additional uses generally unsuitable in the
zone include: business & office premises;
residential accommodation (other than that
stated above); retail premises; rural industry;
storage premises.
* As per DoP (2009)

Council’s zoning rationale for Environmental Protection Zones under the draft LEP
(2008) are shown at Table 15.
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Table 15. Areas included within Environmental Protection Zones by Byron Shire Council
Zone
Inclusive areas as per draft LEP 2008
E2
1. Current Zones;
a. 5B High Flood Hazard Liable Zone,
b. 7A Wetlands Zone,
c. 7B Coastal Habitat Zone,
d. 7F1 Coastal Lands Zone,
e. 7J Scientific Zone &
f. 7K Habitat Zone.
2. All Coastal Erosion Hazard Areas 1 and 2 (this includes residential areas currently
zoned 7F2)
3. SEPP 14 Wetland & SEPP 26 Rainforests.
4. Areas of 2A zone in Byron which were zoned environmental in Byron Local LEP.
5. HCV amended for LEP (HCV E2 - See below for methodology).
6. Areas identified in the Anomalies, Current 1D, Current 9A, Current 5A, WRMS,
Schools, Crown Land and HCV within Residential Docs were included as directed in
the Doc.
7. Tyagarah Airport properties were Zoned separately - HCV was trimmed around the
runway for infrastructure purposes to create E2 zone. Some additional areas were
included as E2.
E3
1. Current Zones 7C Water Catchment & 7D Scenic / Escarpment.
2. Current Rural, 1D, 9A & 8A Zone outside E1 which are within 100m of Marine Park
or SEPP 26 or within 50m of SEPP 14 were included (unless identified for exclusion
in the relevant Doc).
3. Wildlife Corridor within current rural zones (the Wildlife Corridor was ‘cleaned up’
using the following rules:
1) Slithers <20m wide between Corridor layer and cadastre added
2) Corners <1000msq left out of Corridor layer added
3) Slithers of Corridor <20m wide inside properties removed
4) Corners of Corridor <1000msq inside properties removed
Note: Areas of E2 Zone within the above E3 Zones remain E2.

E4

4. Areas identified in the Anomalies, Current 1D, Current 9A, Current 5A, WRMS,
Schools, Crown Land and HCV within Residential Docs were included as directed in
the Doc.
5. Areas of native vegetation or potential native vegetation adjoining HCV within the
Wildlife Corridor were interrogated and those considered significant enough were
included. Parcels affected include PN 3460.
6. Houses currently zoned 1A south of Lilli Pilli were included due to the areas value of
connectivity to the surrounding Wildlife Corridor and E4 Lilli Pilli area. Parcels
affected include PN 61430, 61440 & 61450.
7. E3 in PN 240432, 239418, 239663 was included as recommended in the LES.
8. E3 was included on small residential properties on Billinudgel Road. Parcels
affected include PN 105380, 105360, 146060, 146080, 146100, 146140,
105370, 164240, 164180, 105480, 105470, 164210, 110550 & 105490.
1. Lilli Pilli 2A included,
2. Lilli Pilli E4 extended to included adjoining existing development within Current 1A,
7A & 1D Zones (See 1D Doc for properties within 1D zone)
3. Part of 3/682033 in Suffolk Park included (see 1D Doc#745211),
4. Properties in Suffolk Park containing Cypress Pine included. Cypress Pine layer
(unknown source) was used to identify lots containing Cypress Pine. (Lots where
Cypress Pine entered <2m into the lot were not included. Additional edits to the
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Zone
5.
6.
7.
8.
9.

Inclusive areas as per draft LEP 2008
area of E4 were undertaken as requested by EJ).
Additional properties at the southern end of Suffolk Park Currently zoned 2A were
included due to the presence of HCV on the property (see HCV within Residential
Doc#778588)
Area affected by HCV in Current 2A at Bayside Brun included (See HCV affected
vacant residential land (Bayside Bruns) Doc#780355)
Western area of New Brighton included due to presence of HCV, SEPP 14 and close
proximity to Marine Park and National Park (see HCV within Residential
Doc#778588)
Part of 550/238452 currently 2A included (see HCV within Residential
Doc#778588)
Most of 1/238724 currently zoned part 7B part 2A included (see HCV within
Residential Doc#778588)

Note: Whole properties were zoned E4 unless other wise stated in relevant Docs.

Given the above, it is likely that estuarine and swamp forest communities vegetation
along Belongil Creek and extensive swamp forest communities in the south of the
Site (and surrounds) satisfy some criteria for the E2 zoning as they are extensive in
size, are of good quality and are of high conservation value.
More fragmented/disturbed areas of vegetation and Koala habitat within the
development area are of lesser environmental value, and given their relationship
with future urban areas and other landuse, E3 or E4 zonings may be appropriate.
Specific zonings for areas of vegetation/habitat will be nominated at a later stage of
the development process.

5.6 Restoration and Offsets
In keeping with the ‘maintain or improve’ principle any native vegetation removed
for future development will require replacement. There are opportunities for the
restoration/rehabilitation of vegetation at the Site on a number of levels which
include (in order of scale):
• Weed control within existing vegetation communities to be retained
• Stimulating natural regeneration within or adjacent to areas of retained
vegetation/habitat by methods such as ripping. This method can be used to
achieve goals such as closing informal tracks or gaps within existing
disturbed communities, or expanding communities. Such methods are ideally
suited to heath communities, but may also be utilised with other vegetation
types.
• Restoration plantings to expand or consolidate vegetation communities.
• Restoration plantings to link areas of fauna habitat (eg. Koala habitat
linkages).
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Restoration/rehabilitation works would serve a number of purposes including:
• Expanding Koala habitat/corridors
• Expanding areas of high conservation value or EECs
• Expanding (or replacing) habitat for other threatened fauna species (eg.
Wallum Froglet, Common Blossom Bat)
• Buffers to areas of high conservation value or sensitivity (eg. Belongil Creek)
or odour sources (Sunnybrand Chickens)
• Offsetting vegetation which may require removal
• Aesthetic values
Prioritising restoration areas depends on a number of factors and is dependent on
the broader nominated land use. Any areas of land which are not suited to
development (eg. flood prone land) should be considered as a high priority for
restoration, particularly where riparian buffers to Belongil Creek can be provided in
the east of the Site. Restoration in these areas may be suitable as offsets for
vegetation which may be removed.
Within the development envelope, Koala habitat linkages already occur to some
degree and can improved by extensive plantings of Swamp Mahogany.
Preferred priority areas for active restoration therefore include:
• Low-lying land within areas of high flood risk;
• Land within 100 metres of Belongil Creek;
• Other areas of land not suitable for development due to other constraints;
• The minor watercourse which flows into Belongil Creek through the Sykes
property;
• Land in the far west of the Site within buffers recommended by odour
consultant to Sunnybrand Chickens;
• Consolidated areas of Swamp Mahogany;
• Buffers to SEPP 14 wetlands and other swamp forest communities;
• Selected areas where Wallum Froglet activity has been identified. Restoration
at these sites could be a combination of habitat enhancement or the
construction of specific habitat ponds, as has occurred at the West Byron
Sewage Treatment Works; and
• Any other areas of land not suitable for development due to other
constraints, subject to restoration work not introducing hazards to residential
development (bushfire, mosquito hazard etc).

5.7 Buffers
Buffers will be required to areas of high conservation vegetation (including EECs),
SEPP 14 wetlands, Belongil Creek (and hence land within the Cape Byron Marine
Park) and areas of sensitive habitat.
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The DPI/DoP handbook (Learmonth et al. 2007). discusses environmental buffers
(Table 7, p. 92), with recommended buffers for key environmental assets for
residential/urban areas as follows:
• 50 m buffer to native vegetation/habitat
• 50m buffer to ecosystem and wildlife corridors
• 100m buffer to estuaries and major waterways
• 50m buffer to minor waterways
• 100m buffer to wetlands
• 100m buffer to SEPP 26 littoral rainforest
These nominated buffers are not absolute but are a starting point for detailed
assessments and design considerations. The best approach to buffering
vegetation/habitat from urban impacts is considering sensitive areas on a case by
case basis, rather than adopting ‘blanket’ buffer distances which may sterilise areas
of land which can be used for other purposes which pose negligible, or
manageable, environmental risk (roads, infrastructure etc).
Land use within a buffer will require further consideration to assist in detailed
concept design. Buffers may consist of restored landscapes (ie. restoration
plantings), open space (eg. mown turf), managed landscape plantings or as a
combination of these. Other uses within the buffer might include stormwater
detention (swales and detention ponds) or the siting of footpaths, cycleways or
minor roads. For the purpose of bushfire protection, any buffers proposed for
restoration may require consideration in regard to providing Asset Protection Zones.
Buffers to contiguous areas of swamp sclerophyll forest in the south of the Site
should be synchronous with flood level mapping (refer Fig. 5), and a generic buffer
of 20 metres (consistent with bushfire hazard Asset Protection Zones) may be
adequate provided that measures to protect the values of swamp forest
communities (eg. appropriate stormwater design) are integrated into areas of future
development.
Buffers to Belongil Creek are further discussed in Parker (2010). In preliminary
discussion with the Department of Industry & Investment (DII) Fisheries branch and
DECCW (Cape Byron Marine Park office), it was agreed that a variable buffer to
Belongil Creek would be appropriate to allow for flexibility with respect to flooding,
landform, existing vegetation and management of public access to foreshores. It
was agreed that buffers to the creek should aim to restore riparian vegetation and
consist of consolidated vegetation.
Buffers to areas of Wallum Froglet habitat should be considered in combination
with stormwater treatment proposals and the potential for integration between the
two. Perimeter roads will be incorporated into urban design such that the potential
for residential activity encroaching into areas of Koala (and other) habitat areas is
minimised.
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6.

Potential Impacts and Amelioration

6.1 Potential Impacts of Rezoning
The rezoning of the Site (and subsequent future development) may incur a number
of potential ecological impacts on vegetation communities, fauna (including
threatened species) and estuarine environments. These are briefly discussed as
follows.

Vegetation Loss
Loss of some areas of native vegetation will occur at the Site for the construction of
roads, infrastructure and services. The majority of native vegetation will be
conserved within buffer and or habitat areas outside core development areas.
Vegetation removed for development will require replacement or offsetting.
The loss or disturbance to EECs is unlikely as these communities have been targeted
for retention. Coastal Cypress Pine EEC is already highly fragmented and has a
very high edge to core ratio and further development of the Site would be unlikely
to exacerbate this further. Coastal Saltmarsh communities occur in association with
Belongil Creek (ie. outside the area of potentially developable land) and will not be
impacted.

Habitat Loss
While development of the Site will invariably result in some loss of habitat for native
fauna, habitat loss is expected to be relatively small and will be outweighed by the
retention of large areas of connective habitat suited to a range of fauna groups,
and compensatory plantings per earlier dot points re “priority areas for active
restoration”.
Impacts on threatened species habitat will aim to be minimised by appropriate
planning design, retention of habitat areas and implementation of mitigation
measures (refer Section 6.2).

Habitat Fragmentation
The majority of habitat at the Site is already highly fragmented and disturbed.
Development of the Site will aim to minimise further fragmentation and will link or
consolidate highly fragmented areas of habitat.
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Habitat Disturbance
Disturbance to habitat may occur as a result of initial works (works for roads,
infrastructure, services) potentially reducing water quality (particularly relevant to
areas of Wallum Froglet habitat) and introducing weed species. Further habitat
disturbance post development would include typical urban impacts such as noise,
lighting, traffic, informal track making within retained vegetation, bushfire, trail bike
riding and rubbish dumping.

Seabirds and shorebirds
The mouth of the Belongil Creek is known habitat for fifteen threatened
seabird/shorebird species, with that area of the creek north of the North Coast
railway line identified as the Belongil Seabird Habitat Precinct (Parker 2003). The
Pied Oystercatcher is known to breed in this area and both the Little Tern and
Beach Stone-curlew have also been historically recorded as breeding in the area. As
the Site occurs some 300 metres south of the habitat precinct it is unlikely that any
direct impacts to any of these species would result from future development.
Potential human impacts on these areas are already managed through a campaign
of public education including the deployment of marshalls near the designated Little
Tern nesting area. These measures are likely to be adequate to ensure that impacts
to any threatened shorebird species are not significantly increased.

Impediments to Fauna Dispersal
Development of the Site is unlikely to create any significant barriers to fauna
dispersal as existing corridors enabling fauna dispersal will be retained and
enhanced. Specific linkages will be provided to join areas of Koala habitat. Large
scale local fauna movement corridor (refer Fig. 14) are unlikely to be impacted.

Fauna Mortality
There is potential for injury or mortality to native fauna during construction works,
and following development of the Site due to vehicle movements and domestic
animals. In keeping with Biolink (2010) recommendations dogs will be prohibited at
the Site. There is also potential that dog controls could be implemented for parts of
the Site outside of from Koala habitat areas (west of Melaleuca Drive).

Weed Invasion
There is potential during and post construction for weed material to be introduced
at the Site. This is best addressed through standard procedures such as vehicle
wash downs etc during construction. Weed species already occurring at the Site
should be controlled following the preparation of a Weed Management Plan
(WMP).
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Aquatic Impacts
Potential impacts to Belongil Creek include nutrient enrichment, erosion,
sedimentation and pollution. These impacts can primarily be addressed by best
practice engineering and design, in combination with riparian restoration and
actively promoted regeneration.
Potential impacts on aquatic systems are further discussed in Parker (2010).

6.2 Mitigation and Amelioration
Mitigation measures should consider the Key Thresholds identified in the Draft
Guidelines for Threatened Species Assessment (DEC/DPI 2005) which are as
follows:
• Whether or not the proposal, including actions to avoid or mitigate impacts
or compensate to prevent unavoidable impacts will maintain or improve
biodiversity values.
• Whether or not the proposal is likely to reduce the long-term viability of a
local population of the species, population or ecological community.
• Whether or not the proposal is likely to accelerate the extinction of the
species, population or ecological community or place it at risk of extinction.
• Whether or not the proposal will adversely affect critical habitat.
Based on consideration of the above thresholds, broad recommended amelioration
measures for the Site include the following measures and are shown at Figure 14.
Note that the concepts shown at Figure 14 are conceptual and are subject to
refinement.
•
•
•
•
•
•
•
•
•

The retention of EECs and vegetation/habitat of high conservation value
wherever possible. Where this is not achieved, compensatory restoration
should be completed.
Providing a vegetated buffer of variable width to Belongil Creek.
Restoration of swamp sclerophyll forest on the floodplain adjacent to
Belongil Creek (including the feeder drainline across the Sykes property).
Weed control within areas of retained vegetation.
Retention of Koala habitat (Swamp Mahogany) and maintaining connectivity
between habitat on and off the Site.
Retention of Wallum Froglet habitat within the fenced drain at Lot 1 and
associated habitat.
Retention of Olongburra Frog habitat within the feeder drainline at the Sykes
property.
Habitat creation for the Common Blossom Bat by planting Coast Banksia at
appropriate locations (i.e. on higher elevation ground not subject to
flooding).
Vegetation/habitat offset achieved by restoration or managed natural
regeneration.
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•
•

Prohibitions on domestic dogs at strategic locations (eg. within land east of
Melaleuca Drive).
Potential for the dedication of swamp forest communities in the south of Lots
227 and 229 (approximately 20 ha) to DECCW as an addition to the
Cumbebin Nature Reserve.

Other more general amelioration measures relevant to the development stage
should include:
• Fencing areas of high conservation value such as restoration/offset plantings
and the vegetated ‘wedge’ in the north of Lot 229.
• Closure of the internal track within the wedge community (as above).
• Reduction of vehicle speeds at strategic points and the installation of traffic
calming devices, signage and lighting near areas of Koala habitat. Council
should also provide Koala signage at Ewingsdale Road where Koalas may
move north from the Site into habitat around Sunrise Boulevard.
• Consideration as to the siting of any recreation facilities along Belongil
Creek (eg. canoe launching facilities) so that potential impacts on mangrove
or saltmarsh communities are minimised.
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7.

Conclusion

This preliminary ecological assessment has been prepared to provide information in
regard to the ecological values of land at West Byron to inform planning issues
related to the rezoning of the subject land.
The assessment has found that:
•

The Site contains areas containing vegetation of high ecological value, with
two Endangered Ecological Communities recorded.

•

Recent survey of the Site has confirmed the presence of 11 threatened fauna
species, while a number of other threatened species may also utilise the Site
based on available habitat.

•

Habitat for all threatened fauna species recorded at the Site can be retained,
and where impacts may occur, habitat will be replaced and /or enhanced.

•

Vegetation restoration is the primary means of providing buffers to Belongil
Creek, linking Koala habitat areas, contributing to broader wildlife corridors
and habitat creation. Extensive revegetation could also be provided to buffer
the Sunnybrand property and any residential development in the west of the
Site.
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9.

Appendices

APPENDIX A – SUMMARY OF FAUNDA SURVEY EFFORT (LANDPARTNERS 2009)
APPENDIX B – FAUNA SURVEY METHODS (WILDSEARCH 2010)
APPENDIX C – KOALA SURVEY METHODS AND RESULTS (BIOLINK 2010)
APPENDIX D – ECOLOGICAL MAPPING (BSC 2009)
APPENDIX E – FLORA SPECIES RECORDED
APPENDIX F – FAUNA SPECIES RECORDED
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Appendix A – Summary of Fauna Survey Effort (LandPartners
2009)
Small (Type A) Elliott traps:
No. traplines
Total no. traps
7
100

Total no. nights
4

Total trap nights
400

Large (Type B) Elliott traps:
No. traplines
Total no. traps
4
20

Total no. nights
4

Total trap nights
80

Hair-funnels:
No. traplines
5

Total no. traps
50

Total no. nights
12

Total trap nights
600

Cage traps:
No. traps
8

Total no. nights
4

Total trap nights
32

Harp traps:
No. traps
2

Total no. nights
4

Total trap nights
8

Pitfall traps:
No. traplines
4

Total no. buckets
20

Total no. nights
4

Total bucket nights
80

Anabat
Mon 9/11
Roving
Stationary

Tues 10/11
2 hrs 10 mins

3 hrs 10
mins

Total hrs
Spotlighting
Mon
Tues 10/11
9/11
none
4 hrs 10
mins

Wed 11/11
2 hrs 25 mins
Approx. 7 hrs

Thurs 12/11
2 hrs 10 mins
Approx. 7 hrs

Approx. 24
Wed 11/11

Thurs 12/11

2 hrs 5 mins

Herpetofauna searches
Site
Road/Reserve eastern edge of
Belongil fields
Sykes junkyard around shed
Forest wedge nth of Lot 229
TOTAL

1hr 22 mins

TOTAL
7 hrs 37 mins

Duration
45 mins
1 hr
45 mins
2.5 hrs
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Call Playback
Species
Grass Owl
Masked Owl
Olongburra Frog

Wallum Froglet

Black Bittern
Australasian Bittern
Bush-hen
Mangrove
Honeyeater

Duration
5 nights call playback at two locations; 4 nights
call playback at additional site
5 nights call playback at two locations; 4 nights
call playback at additional site
4 nights call playback at Lot 6; 4 nights call
playback at eastern drainline; two playback
sessions at north of Sykes property; two playback
sessions fenced drain at Lot1 (Crighton Byron)
4 nights call playback at Lot 6; two playback
sessions at north of Sykes property; two playback
sessions at north eastern portion of at Lot1
(Crighton Byron)
Two call playback sessions along Belongil Creek;
one at the southern portion of Lot 227
One call playback session at the southern portion
of Lot 227
Three call playback sessions at three sites
Three call playback sessions along Belongil Creek
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Appendix B – Koala Survey Methods (Biolink 2010)
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Appendix C – Ecological mapping (BSC 2009)
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Salwood
Fringed Wattle
Coast Wattle
Sally Wattle
Sweet Wattle
Prickly Moses
Common Lilly Pilly
Beach Acronychia
Mangrove Fern
Cluster Heath
Kauri Pine
Century Plant
Crofton Weed
Mist Flower
Billygoat Weed
Aloe Vera
Red Ash
Annual Ragweed
Mistletoe
Scarlet Pimpernel
Whiskey Grass
Madeira Vine
Aotus
Aotus
Bunya Pine
Hoop Pine
Norfolk Island Pine
Alexander Palm

Common name
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Acacia disparrima subsp. disparrima
Acacia fimbriata (p)
Acacia longifolia subsp. sophorae
Acacia melanoxylon
Acacia suaveolens
Acacia ulicifolia
Acmena smithii
Acronychia imperforata
Acrostichum speciosum
Acrotriche aggregata
Agathis robusta* (p)
Agave americana*
Ageratina adenophora*
Ageratina riparia*
Ageratum houstonianum*
Aloe maculata*
Alphitonia excelsa
Ambrosia artemisiifolia*
Amyema sp.
Anagallis arvensis*
Andropogon virginicus*
Anredera cordifolia*
Aotus ericoides
Aotus lanigera
Araucaria bidwillii*
Araucaria cunninghamiana
Araucaria heterophylla*
Archontophoenix alexandrae*

Botanical name

Flora inventory

Appendix D – Flora Inventory
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Ponytail Palm
Farmer’s Friends
Gristle Fern
Swamp Water Fern
Flame Tree
Prairie Grass
Mother of Millions
Ivory Curl
Forked Burmannia
Leopard Tree

Plume Rush
Heath-leaved Banksia
Coast Banksia
Swamp Banksia
Jointed Twig-rush

Bangalow Palm
Coral Berry
Redhead Cotton Bush
Ground Asparagus
Bird’s Nest Fern
Flannel Leaf
Midgen Berry
Grey Mangrove
Broad-leaved Carpet Grass
Narrow-leaved
Carpet
Grass
Groundsel Bush
Bacopa
Weeping Baeckea

Common name
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Baccharis halimifolia*
Bacopa monnieri
Baeckea frutescens
Baloskion pallens
Baloskion tetraphyllum subsp. meiostachyum
Banksia ericifolia subsp. micrantha
Banksia integrifolia subsp integrifolia
Banksia oblongifolia
Baumea articulata
Baumea juncea
Baumea rubiginosa
Baumea teretifolia
Beaucarnea recurvata* (p)
Bidens pilosa*
Blechnum cartilagineum
Blechnum indicum
Brachychiton acerifolius (p)
Bromus catharticus*
Bryophyllum delagoense*
Buckinghamia celsissima*
Burmannia disticha
Caesalpinia ferrea* (p)

Archontophoenix cunninghamiana
Ardisia crenata*
Asclepias curassavica*
Asparagus aethiopicus*
Asplenium australasicum
Astrotricha longifolia
Austromyrtus dulcis
Avicennia marina subsp. australasica
Axonopus compressus*
Axonopus fissifolius*

Botanical name
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Crimson Bottlebrush
Swamp Bottlebrush
Willow Bottlebrush
Coast Cypress Pine
Soft Bracken
Trumpet Creeper
Canna Lily
Fishtail Palm
Devil’s Twine
Swamp Oak
Curly Wigs
Pennywort
Rhodes Grass
Binung
Golden Cane Palm
Bitou Bush
Camphor Laurel
Water Vine
Five-leaf Water Vine
Smooth Clerodendrum
Scurvy Weed
Brown Kurrajong
Fleabane
Broad-leaved Palm Lily
Narrow-leaved Palm Lily
Spotted Gum
Pink Bloodwood
Water Buttons
Thickhead
Crinum Lily
Jackwood
Murrogun

Common name
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Callistemon citrinus (p)
Callistemon pachyphyllus
Callistemon salignus
Callitris columellaris
Calochlaena dubia
Campsis x tagliabuana*
Canna indica*
Caryota sp.* (p)
Cassytha glabella forma glabella
Casuarina glauca
Caustis recurvata var. recurvata
Centella asiatica
Chloris gayana*
Christella dentata
Chrysalidocarpus lucubensis* (p)
Chrysanthemoides monilifera subsp. rotundata*
Cinnamomum camphora*
Cissus antarctica
Cissus hypoglauca
Clerodendrum floribundum
Commelina cyanea
Commersonia bartramia
Conyza bonariensis*
Cordyline petiolaris (p)
Cordyline stricta
Corymbia maculata (p)
Corymbia intermedia
Cotula coronopifolia*
Crassocephalum crepidioides*
Crinum pedunculatum
Cryptocarya glaucescens
Cryptocarya microneura

Botanical name
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Coral Heath

Dampiera
Flax Lily
Queensland Blue Couch
Parrot Pea
Native Tamarind
Hop Bush
Dracaena
Sundew
Corkwood
Duranta
Barnyard Grass
Eclipta
Blueberry Ash
Spike Rush
Hard Corkwood
Bordered Panic
Wiry Panic

Three-veined Laurel
Large Tongue Orchid
Tuckeroo
Cuphea
Ornamental Cypress
Cynanchum
Couch
Mullumbimby Couch
Umbrella Sedge
Giant Sedge
Bunchy Sedge

Common name
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Cryptocarya triplinervis var. Triplinervis
Cryptosylis subulata
Cupaniopsis anacardioides
Cuphea carthagenensis*
Cupressus sp. *
Cynanchum carnosum
Cynodon dactylon
Cyperus brevifolius*
Cyperus eragrostis*
Cyperus exaltatus
Cyperus polystachyos
Cyperus sesquiflorus*
Cyperus stradbrokensis
Dampiera stricta
Dianella caerulea
Digitaria didactyla*
Dillwynia retorta
Diploglottis cunninghamii
Dodonaea triquetra
Dracaena sp.* (p)
Drosera spatulata
Duboisia myoporoides
Duranta repens*
Echinochloa crus-galli*
Eclipta prostrata
Elaeocarpus reticulatus
Eleocharis equisetina
Endiandra sieberi
Entolasia marginata
Entolasia stricta
Epacris obtusifolia
Epacris pulchella

Botanical name
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Coral Tree
Flooded Gum
Blackbutt
Swamp Mahogany
Sydney Blue Gum
Scribbly Gum
Ornamental Eucalypt
Forest Red Gum
Cadaghi
Poinsettia
Ornamental Fig
Creek Sandpaper Fig
Moreton Bay Fig
Small-leaved Fig
Strangler Fig
Rusty Sedge
Bennett’s Ash
Saw-sedge
Scrambling Lily
Coral Fern
Cheese Tree
Umbrella Cheese tree
Twining Glycine
Balloon Cotton Bush
Pinnate Wedge Pea
Raspwort
Branched Goodenia
Silky Oak
Bloodroot

Crucifix Orchid
African Lovegrass

Common name
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Epidendrum radicans x secundum hybrid complex*
Eragrostis curvula*
Eriocaulon australe
Erythrina sykesii*
Eucalyptus grandis
Eucalyptus pilularis (p)
Eucalyptus robusta
Eucalyptus saligna
Eucalyptus signata
Eucalyptus sp. (p)
Eucalyptus tereticornis (p)
Eucalyptus torelliana* (p)
Euphorbia pulcherrima* (p)
Ficus benjamina*
Ficus coronata
Ficus macrophylla
Ficus obliqua
Ficus watkinsiana
Fimbristylis ferruginea
Flindersia bennettiana (p)
Gahnia clarkei
Geitonoplesium cymosum
Gleichenia dicarpa
Glochidion ferdinandi var. ferdinandi
Glochidion sumatranum
Glycine clandestina
Gomphocarpus physocarpus*
Gompholobium pinnatum
Gonocarpus tetragyna
Goodenia paniculata
Grevillea robusta
Haemodorum tenuifolium

Botanical name
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False Sarsaparilla
Kahili Ginger
Climbing Guinea Flower
Swamp Hibiscus
Hibiscus
Bat’s Wing Fern
Bleeding Heart
Homoranthus
Hovea
Pennywort
Pennywort
Cat’s Ear
Freckle Face
Harsh Ground Fern
Blady Grass
Ice-cream Bean
Coastal Morning Glory
Morning Glory
Thigh-socket Grass
Salt Rush

Hardenbergia violaceae
Hedychium gardnerianum*
Hibbertia scandens
Hibiscus diversifolius
Hibiscus rosa-sinensis* (p)
Histiopteris incisa
Homalanthus populifolius
Homoranthus virgatus
Hovea acutifolia
Hydrocotyle pedicellosa
Hydrocotyle verticillata
Hypochaeris radicata*
Hypoestes phyllostachya*
Hypolepis muelleri
Imperata cylindrica
Inga edulis*
Ipomoea cairica*
Ipomoea purpurea*
Ischaemum australe
Juncus kraussii subsp. australiensis
Juncus polyanthemos
Juncus usitatus
Kennedia rubicunda
Lachnagrostis filiformis
Lantana camara*
Leersia hexandra
Lepironia articulata
Leptomeria acida
Leptospermum juniperinum
Leptospermum laevigatum (p)
Leptospermum liversidgei
Leptospermum polygalifolium subsp. cismontanum
Common Sedge
Postman’s Pea
Blown Grass
Lantana
Swamp Ricegrass
Lepironia
Sour Currant
Prickly Teatree
Coast Teatree
Lemon-scented Teatree
Teatree

Common name

Botanical name
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Black Teatree
White Teatree
Beard Heath
Beard Heath
Beard Heath
Liquid Amber
Brown Bolly Gum
Cabbage Palm
Ryegrass
Mat-rush
Brush Box
Swamp Box
Water Primrose
Climbing Fern
Purple Loosestrife
Macadamia
Macaranga
Cockspur
Mango
Corky Milk Vine
Common Milk Vine
Silver Paperbark
Broad-leaved Paperbark
Prickly Paperbark
Blue Tongue
Pink-flowered
Doughwood
Molasses Grass
Red Natal Grass
Yellow Pear-fruit
Broom Heath
Fruit Salad Plant
Morinda

Common name
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Melinis minutifolia*
Melinis repens*
Mischocarpus pyriformis subsp. pyriformis (p)
Monotoca elliptica
Monstera deliciosa*
Morinda jasminoides

Leptospermum trinervium
Leptospermum whitei
Leucopogon lanceolatus var. lanceolatus
Leucopogon leptospermoides
Leucopogon margarodes
Liquidambar styraciflua* (p)
Litsea australis
Livistona australis
Lolium perenne*
Lomandra longifolia
Lophostemon confertus
Lophostemon suaveolens
Ludwigia peploides subsp. montevidensis
Lygodium microphyllum
Lythrum salicaria
Macadamia integrifolia*
Macaranga tanarius
Maclura cochinchinensis
Mangifera indica* (p)
Marsdenia lloydii
Marsdenia rostrata
Melaleuca dealbata*
Melaleuca quinquenervia
Melaleuca styphelioides (p)
Melastoma affine
Melicope elleryana

Botanical name
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Banana
Brush Muttonwood
Satinwood
Perennial Soy
Fishbone Fern
Oleander
Mock Olive
Cape Water Lily
Mickey Mouse Bush
Basket Grass
Shade Grass
Tree Shaggy Pea
Screw Pine
Wonga Vine
Guinea Grass
Common Silkpod
Sour Grass
Broad-leaved Paspalum
Water Couch
Bahia Grass
Edible Passionfruit
White Passionfruit
Purple Silky Flag
Kikuyu
Barner Grass
Slender Knotweed
Knotweed
Geebung
Narrow-leaved Geebung
Frogsmouth
Date Palm
Common Reed

Common name
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Musa sp.* (p)
Myrsine howittiana
Nematolepis squamea subsp. squamea
Neonotonia wightii*
Nephrolepis cordifolia*
Nerium oleander*
Notelaea longifolia
Nymphaea capensis*
Ochna serrulata*
Oplismenus imbecilis
Ottochloa gracillima
Oxylobium robustum
Pandanus tectorius var. australianus (p)
Pandorea pandorana
Panicum maximum var. maximum*
Parsonsia straminea
Paspalum conjugatum*
Paspalum dilatatum*
Paspalum distichum
Paspalum notatum*
Passiflora edulis*
Passiflora subpeltata*
Patersonia sericea
Pennisetum clandestinum*
Pennisetum purpureum*
Persicaria decipiens
Persicaria strigosa
Persoonia stradbrokensis
Persoonia virgata
Philydrum lanuginosum
Phoenix canariensis* (p)
Phragmites australis

Botanical name
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Bamboo
Cape Gooseberry
Inkweed
Slender Rice Flower
Slash Pine
Sweet Pittosporum
Common Plantain
Staghorn Fern
Shrubby Platysace
Frangipani
Winter Grass
Pomax
Guava
Bracken Fern
Kudzu
Bush Pea
Hairy Bush Pea
Rock Felt Fern
Castor Oil Plant
Native Raspberry
Arrowhead
Umbrella Tree
Broad-leaf Pepper Bush
Star Sedge
Common Bog-rush
Bog-rush
Swamp Selaginella
Fireweed
Winter Senna
Setaria
Paddy’s Lucerne
Prickly Smilax

Common name
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Phyllostachys aurea*
Physalis peruviana*
Phytolacca octandra*
Pimelea linifolia subsp. linifolia
Pinus elliottii*
Pittosporum undulatum
Plantago lanceolatus*
Platycerium superbum
Platysace lanceolata
Plumeria sp.*
Poa annua*
Pomax umbellata
Psidium guajava*
Pteridium esculentum
Pueraria lobata*
Pultenaea retusa
Pultenaea villosa
Pyrrosia rupestris
Ricinus communis*
Rubus parviflorus
Sagittaria platyphylla*
Schefflera actinophylla*
Schinus terebinthifolius*
Schoenoplectus mucronatus
Schoenus apogon
Schoenus brevifolius
Selaginella uliginosa
Senecio madagascariensis*
Senna pendula var. Glabrata*
Setaria sphacelata*
Sida rhombifolia*
Smilax australis

Botanical name
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Buffalo Grass
Snake Vine
Five Corners
Cocos Palm
White Hazelwood
Scrub Cherry
Giant Water Gum
Riberry
Coolamon
Blue Lilly Pilly
Stinking Roger
Dandelion
White Clover
Streaked Arrowgrass
Cumbungi
Velleia
Purpletop
Erect Marsh Flower
Native Violet
Tall Bluebell
Weeping Lilly Pilly

Sweet Smilax
Wild Tobacco
Blackberry Nightshade
Climbing Nightshade
Vanilla Lily
Singapore Daisy
Sphagnum Moss
Parramatta Grass
Water Couch
Sporodanthus

Common name
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Smilax glyciphylla
Solanum mauritianum*
Solanum nigrum*
Solanum seaforthianum*
Sowerbaea juncea
Sphagneticola trilobata*
Sphagnum sp.
Sporobolus africanus*
Sporobolus virginicus
Sporodanthus interruptus
Sprengelia sprengelioides
Stenotaphrum secundatum*
Stephania japonica var. discolor
Styphelia triflora
Syagrus romanzoffianum*
Symplocos stawellii
Syzygium australe (p)
Syzygium francisii (p)
Syzygium leuhmannii
Syzygium moorei # (p)
Syzygium oleosum
Tagetes minuta*
Taraxacum officinale*
Trifolium repens*
Triglochin striata
Typha orientalis
Velleia spathulata
Verbena bonariensis*
Villarsia exaltata
Viola hederacea
Wahlenbergia stricta subsp. stricta
Waterhousea floribunda (p)

Botanical name

x

x

x
x

1

x

x

x

x
x

x
x

x

x

x

x

x

x
x
x

x

x

x

x

x

x

x

Vegetation Community (refer legend below)
3 4 5 6 7 8 9 10 11 12 13 14
x
x x x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x x
x
x
x x x
x
2
x
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Fernland
Saltmarsh
Mixed fernland/grassland
Grassland

12
13
14
15

Wattle,

Regrowth
Satinwood)

11

(Sally

Gardens & landscaping

9

x
x

x
x
x

Vegetation Community (refer legend below)
3 4 5 6 7 8 9 10 11 12 13 14

10

x

2

Vegetation Class & dominant
species
Freshwater Wetland

x

1

No.

Bugle Lily
Tie Bush
Swamp Grass Tree
Xyris
Wallum Zieria
Sandfly Zieria

Common name
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1 Coastal Sclerophyll Forest (Cypress Pine)
North Coast Wet Sclerophyll Forest
2
(Brush Box)
Coastal
Swamp
Forest
(Swamp
3
Mahogany)
Coastal Swamp Forest (Broad-leaved
4
Paperbark)
5 Coastal Swamp Forest (Swamp Oak)
6 Saline Wetland (Grey Mangrove)
7 Wallum Sand Heaths (Coast Banksia)
8 Wallum Sand Heaths (Teatree sp.)

No. Vegetation Class & dominant species

Legend:

Watsonia meriana*
Wikstroemia indica
Xanthorrhoea fulva
Xyris complanata
Zieria laxiflora
Zieria smithii
* Introduced species; (p) planted tree

Botanical name
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Appendix E – Fauna Species Recorded
Common Name
Amphibians
Beeping Tree Frog
Bleating Tree Frog
Cane Toad*
Common Eastern
Froglet
Dainty Tree Frog
Dwarf Tree Frog
Eastern
Pobblebonk
Green Tree Frog
Olongburra Frog
Ornate Burrowing
Frog
Peron’s tree Frog
Rocket Frog
Scarlet-sided
Pobblebonk
Striped Marsh Frog
Tyler’s tree Frog
Wallum Froglet
Reptiles
Asian
House
Gecko*
Bearded Dragon
Blue-tongued Skink
Carpet Python
Eastern
Brown
Snake
Eastern
Water
Dragon
Friendly Sun Skink
Lace Monitor
Marsh Snake
Red-bellied Black
Snake
Robust Ctenotus
Three-toed Skink
Birds
Australian
Brush
Turkey
Australian Magpie
Australian Owletnightjar
Australian
White
Ibis
Azure Kingfisher
Barn Owl
Bar-shouldered

Scientific Name

General
Site

Crinia parinsignifera
Litoria dentata
Bufo marinus
Crinia signifera

W
W
O
W, C

Litoria gracilenta
Litoria fallax
Limnodynastes
dumerilii
dumerilii
Litoria caerulea
Litoria olongurensis
Limnodynastes ornatus

W
W, O
W

Litoria peroni
Litoria nasuta
Limnodynastes terrareginaea

W
W, C
W

Limnodynastes peroni
Litoria tyleri
Crinia tinnula

W, C
W
W

Hemidactylus frenatus

W

Pogona barbata
Tiliqua scincoides
Morelia spilota
Pseudonaja textilis

O
C
O
O

Physignathus lesueurii

O

Lampropholis delicata
Varanius varius
Hemiaspis signata
Pseudechis porphyriacus

1

2

Site Number (Birds only)
3
4
5
6
7

8

9

W
W
C

O, C
O
C
O

Ctenotus robusta
Saiphos equalis

C
C

Alectura lathami

x

Gymnorhina tibicen
Aegotheles cristatus

x
x

Threskiornis molucca

x

Alcedo azurea
Tyto alba
Geopelia humeralis

x
x
x

x

x

x
x
x

x

x

x
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Common Name
Dove
Black-faced
Cuckoo-shrike
Black-shouldered
Kite
Blue-faced
Honeyeater
Black Bittern
Brahminy Kite
Brown Cuckoodove
Brown Goshawk
Brown Honeyeater
Brown Quail
Brown Thornbill
Brush Cuckoo
Buff-banded Rail
Cattle Egret ^
Channel-billed
Cuckoo
Cicadabird
Collared
Sparrowhawk
Common Koel
Crested Pigeon
Dollarbird
Double-barred
Finch
Dusky Moorhen
Eastern Rosella
Eastern Spinebill
Eastern Whipbird
Eastern
Yellow
Robin
Fantail Cuckoo
Figbird
Galah
Golden Whistler
Golden-headed
Cisticola
Great Egret
Grey Butcherbird
Grey Fantail
Grey Goshawk
Grey Shrike-thrush
Horsfields Bronze
Cuckoo
Indian Mynah*
Latham’s Snipe ^
Laughing
Kookaburra

General
Site

1

Coracina novaehollandiae

x

x

Elanus notatus

x

Entomyzon cyanotis

x

Ixobrychus flavicollis
Haliastur indus
Macropygia amboinensis

x
x
x

Accipiter fasciatus
Lichmera indistincta
Coturnix ypsilophora
Acanthiza pusilla
Cacomantis variolosus
Gallirallus philippensis
Ardea ibis
Scythrops novaehollandiae

x
x
x
x
x
x
x
x

Coracina tenuirostris
Accipiter cirrhocephalus

x
x

Eudynamys scolopacea
Ocyphaps lophotes
Eurystomus orientalis
Taeniopygia bichenovii

x
x
x
x

Gallinula tenebrosa
Platycercus eximius
Acanthorhynchus tenuirostris
Psophodes olivaceus
Eopsaltria australis

x
x
x
x
x

Cacomantis flabelliformis
Sphecotheres viridis
Cacatua roseicapilla
Pachycephala pectralis
Cisticola exilis

x
x
x
x
x

Ardea alba
Cracticus torquatus
Rhipidura fuliginosa
Accipiter novaehollandiae
Colluricincla harmonica
Chrysococcyx basalis

x
x
x
x
x
x

Acridotheres tristis
Gallinago hardwickii
Dacelo novaeguineae

x
x
x

Scientific Name

2

Site Number (Birds only)
3
4
5
6
7

8

9

x

x

x
x
x

x
x

x

x

x

x
x
x

x
x
x
x

x

x

x
x

x

x
x

x

x

x
x
x

x
x

x

x

x
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Common Name
Leaden Flycatcher
Lewin’s
Honeyeater
Little Wattlebird
Magpie-lark
Masked Lapwing
Masked Owl
Mistletoe Bird
Nankeen
Night
Heron
Noisy Friarbird
Noisy Miner
Olive-backed
Oriole
Osprey
Pacific Black Duck
Pheasant Coucal
Pied Butcherbird
Pied Cormorant
Pied Currawong
Purple Swamphen
Rainbow Bee-eater
^
Rainbow Lorikeet
Red-backed FairyWren
Red-browed Finch
Restless Flycatcher
Royal Spoonbill
Rufous Whistler
Sacred Kingfisher
Scaly-breasted
Lorikeet
Scarlet Honeyeater
Silvereye
Spangled Drongo
Spotted Pardalote
Spotted
Turtledove*
Striated Thornbill
Striped Honeyeater
Superb Fairy-wren
Tawny Grassbird
Torresian Crow
Varied Triller
Welcome Swallow
Whistling Kite
White-bellied Sea
Eagle ^
White-breasted
Woodswallow

Scientific Name

Myiagra rubecula
Meliphaga lewinii

General
Site
x
x

Anthochaera chrysoptera
Grallina cyanoleuca
Vanellus miles
Tyto novaehollandiae
Dicaeum hirundinaceum
Nycticorax caledonicus

x
x
x
x
x
x

P. corniculatus
Manorina melanocephala
Oriolus sagittatus

x
x
x

Pandion haliaetus
Anas superciliosa
Centropus phasianinus
Cracticus nigrogularis
Phalacrocorax varius
Strepera graculina
Porphyrio porphyrio
Merops ornatus

x
x
x
x
x
x
x
x

Trichoglossus haematodus
Malurus melanocephalus

x
x

Neochmia temporalis
Myiagra inquieta
Platalea regia
Pachycephala rufiventris
Todiramphus sanctus
T. chlorolepiditus

x
x
x
x
x
x

Myzomela sanguinolenta
Zosterops lateralis
Dicrurus bracteatus
Pardalotus punctatus
Streptopelia chinensis

x
x
x
x
x

Acanthiza lineata
Plectorhyncha lanceolata
Malurus cyaneus
Megalurus timoriensis
Corvus orru
Lalage leucomela
Hirundo neoxena
Haliastur sphenurus
Haliaeetus leucogaster

x
x
x
x
x
x
x
x
x

Artamus leucorynchus

x

Site Number (Birds only)
3
4
5
6
7
x
x
x
x
x

8
x
x

9

x

x

x

x

x

x
x

x

1

2

x

x

x

x
x

x

x

x

x

x
x
x

x

x

x

x
x

x

x

x

x
x

x
x

x
x

x

x

x

x

x

x

x
x

x
x

x

x
x
x

x

x

x

x

x
x
x

x
x
x

x
x
x

x
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Common Name
White-browed
Scrubwren
White-faced Heron
White-cheeked
Honeyeater
White-throated
Gerygone
White-throated
Needletail ^
Willie Wagtail
Mammals
Black Flying-fox
Black Rat*
Bobuck
Bush Rat
Brown Hare*
Common Ringtail
Possum
Common Blossom
Bat
Cow*
Dog*
Domestic Chicken*
Eastern Bentwingbat
Eastern Broadnosed Bat
Eastern Forest Bat
Eastern Freetail Bat
Fawn-footed
Melomys
Fox*
Golden-tipped Bat
#
Gould’s Longeared Bat
Gould’s Wattled
Bat
Greater Broadnosed Bat
Grey-headed
Flying-fox
Horse*
House Mouse*
Little Bentwing-bat
Long-nosed
Bandicoot
Northern Brown
Bandicoot
South-eastern
Broad-nosed Bat#

Scientific Name

Sericornis frontalis

General
Site
x

Ardea novaehollandiae
Phylidonyris nigra

x
x

Gerygone olivacea

x

Hirundapus caudacutus ^

x

Rhipidura leucophrys

x

Pteropus alecto
Rattus rattus
Trichosurus caninus
Rattus fuscipes
Lepus europaeus
Pseudocheirus peregrinus

O
C
O
C
O
O

Syconycteris australis

C

Bos taurus
Canis familiaris
Gallus gallus domesticus
Miniopteris schreibersii

O
O
O
A

Scotorepens orion

A

Vespadelus pumilius
Momopterus sp.2
Melomys cervinipes

A
A
C

Vulpes vulpes
Kerivoula papuensis

O
A

Nyctophilus gouldi

C

Chalinolobus gouldii

A

Scotorepens rueppelli

A

Pteropus poliocephalus

O

Equus caballo
Mus musculus
Miniopterus australis
Perameles nasuta

O
C
C, A
O

Isoodon macrourus

C

Scotorepens sp.

A

1
x

2
x

Site Number (Birds only)
3
4
5
6
7
x
x

x

x
x

x
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Common Name
Sugar Glider
Swamp Rat
Swamp Wallaby
Unidentified Longeared Bat
White-striped
Freetail-bat

Petaurus breviceps
Rattus lutreolus
Wallabia bicolor
Nyctophilus sp.

General
Site
O
C
O
A

A

Tadarida australis

W

w

Scientific Name

1

2

Site Number (Birds only)
3
4
5
6
7

Key: O = Observed, C= Captured, W = Heard Calling, A = Anabat record
Threatened species are shown in bold
^ Migratory species (EPBC Act 1999)
* Introduced species
# ‘possible’ identification only (G. Hoye 30/11/09)
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