
Appendix I
Flora and Fauna Report

I 
Flora and Fauna Report



 

1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

www . e c o z . c o m . a u  

 

 

Flora and Fauna 

Assessment  

 

Noonamah Ridge EIS 

 

 
 

Prepared for: Intrapac Projects Pty Ltd 
    
Prepared by: EcOz Environmental Consultants 
 

2014-15 



  

 
 

Client: Intrapac Projects Pty Ltd ii 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page has been intentionally left blank 

  



  

 
 

Client: Intrapac Projects Pty Ltd iii 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

Document Control Record 

Document Code: EZ14402-C0301-EST-R-0003 

Catalogue Number: 53437 

Project Manager: Glen Ewers 

Author(s): Tom Reilly, David van den Hoek, Dane Trembath, Glen Ewers, Nicole Clarke 

Approved by: Glen Ewers 
 

 
Approval date: 22 October 2015 
 

DOCUMENT HISTORY 

Version Issue date Brief description Reviewer 

1.A-C 16 Dec 2014 Report preparation by authors Tom Reilly 
1.D 15 Jun 2015 Internal review Glen Ewers 
1.E-F 19 Jun 2015 Review comments incorporated - 
1.F 25 Jun 2015 Internal review Jeff Richardson 

1.G-P 29 Jun 2015 Report preparation by authors - 
1.Q 2 Sept 2015 Internal review sections 6 & 7 Kylie Welch 
1.R 4 Sept 2015 Issue to client for review Intrapac 
1.S-T 2 Oct 2015 Further reviews Glen Ewers 
1.U 2 Oct 2015 Issue to NTEPA for preliminary review - 
1.V 20 Oct 2015 Final review Glen Ewers 
1.0 22 Oct 2015  Finalised. Included as Appendix I in EIS  

 

Recipients are responsible for eliminating all superseded documents in their possession. 

EcOz Pty Ltd.  
ABN: 81 143 989 039 
Winlow House, 3rd Floor 
75 Woods Street  
DARWIN  NT  0800 
GPO Box 381, Darwin NT 0800 

 
Telephone:  +61 8 8981 1100 
Facsimile:   +61 8 8981 1102 
Email: ecoz@ecoz.com.au 
Internet: www.ecoz.com.au 

 
 

RELIANCE, USES and LIMITATIONS 

This report is copyright and is to be used only for its intended purpose by the intended recipient, and is not to be copied or used in any 
other way.  The report may be relied upon for its intended purpose within the limits of the following disclaimer. 

This study, report and analyses have been based on the information available to EcOz Environmental Services at the time of 
preparation.  EcOz Environmental Services accepts responsibility for the report and its conclusions to the extent that the information 
was sufficient and accurate at the time of preparation.  EcOz Environmental Services does not take responsibility for errors and 
omissions due to incorrect information or information not available to EcOz Environmental Services at the time of preparation of the 
study, report or analyses. 

mailto:ecoz@ecoz.com.au
http://www.ecoz.com.au/


  

 
 

Client: Intrapac Projects Pty Ltd iv 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page has been intentionally left blank 

  



  

 
 

Client: Intrapac Projects Pty Ltd v 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

Executive Summary 

Intrapac Projects proposes to develop Noonamah Ridge residential subdivision on a site located 36 km 
south-east of Darwin.  It is a ógreenfield siteô covering 2,800 hectares. 

For this development, Intrapac Projects are required to complete an Environmental Impact Statement to the 
satisfaction of the Northern Territory Environment Protection Authority (NTEPA), and an Assessment by 
Preliminary Documentation to the satisfaction of the federal Department of Environment (DoE).  To inform 
these, Intrapac commissioned EcOz Environmental Consultants (EcOz) to undertake a flora and fauna 
survey that meets the requirements of both the abovementioned approval documents.  This document is a 
report of that survey.  

Objectives 

The objectives of the survey within the project area were to: 

 Describe and map the vegetation communities 
 Identify and assess the conservation significance of sensitive vegetation types 
 Determine the likelihood of the presence of threatened flora and fauna species 
 Assess the conservation significance of populations of threatened flora and fauna species 
 Describe existing threatening processes. 

General overview 

The flora and fauna survey program was designed to target threatened species considered to have potential 
to occur within the project area, as well as provide general observations on biodiversity, weed infestations 
and pests.  Survey methodology was tailored to align with standard Northern Territory survey guidelines and, 
where applicable, to meet federal survey guidelines for federally-listed species. 

Twelve distinct vegetation communities occur within the project area (defined to an approximate scale of 
1:10,000, except for heath vegetation which was defined to 1:5,000), of which 74.2 % is Eucalyptus 

tetrodonta and E. miniata woodland (referred to as Vegetation Community 1).  The remaining vegetation 
communities are associated with drainage lines or areas of seasonal inundation. 

The flora and fauna surveys identified that the project area contains several significant conservation values 
that may need consideration during the EIS process ï these are summarised below. 

Sensitive vegetation types 

The following areas of sensitive vegetation types within the project area are considered to be of conservation 
significance: 

 One area of sandsheet heath  
 All areas of riparian vegetation 
 The only patch of dry monsoon forest  
 All wetlands. 

These areas are regarded as significant as they are known to support a high level of biodiversity (included 
threatened species refuges) and can be highly impacted or degraded if they are not properly protected from 
fire, land clearing and changes in hydrology. 

No threatened ecological communities were identified within the project area. 
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Conservation-significant flora 

Three threatened flora species listed under Northern Territory and/or federal legislation were recorded within 
the project area.  It is considered that populations of two of these species have conservation significance 
within the project area: 

 Spiderflower (Cleome insolata) which is listed as Vulnerable under the TPWC Act.  The only 
population within the project area occurs within a seasonally-inundated Melaleuca viridiflora open 
woodland (gravel heath vegetation) in the north-western portion of the project area.  The population 
is at least 207 individuals. 

 Typhonium praetermissum which is listed as Vulnerable under the TPWC Act.  A total of 193 plants 
were located across 26 locationsô most of them in the north-west, north-east and south-east of the 
project area.  Several significant populations of this species were identified as occurring within the 
project area in seasonally-inundated drainage habitat. 

The population(s) of Darwin Cycad (Cycas armstrongii) (Vulnerable under the TPWC Act) is not considered 
to have conservation significance within the project area.   

One flora species listed as Near Threatened under the TPWC Act was identified during the surveys ï 

Utricularia hamiltonii (a Bladderwort).  The population of this species is not considered to be of conservation 
significance within the project area. 

No federally-listed flora species were identified during the survey program, and site habitat assessments also 
identified it not likely that significant populations of federally-listed flora species occur within the project area. 

Conservation-significant fauna 

Four threatened fauna species listed under Northern Territory and/or federal legislation were recorded within 
the project area.  It is considered that populations of three of these species have conservation significance 
within the project area: 

 Howard River Toadlet (Uperoleia daviesae) which is listed as Vulnerable under the TPWC Act.  
Two large populations and one small population were identified within the project area.  They occur 
in the north-west of the project area in seasonally-inundated areas that are characterised by 
sandsheet heath and gravel heath vegetation.  Several other isolated records were also found; 
however, these were single individuals located in sub-optimal habitat and are therefore not 
considered to constitute a significant conservation value.  

 Black-footed Tree-rat (Mesembriomys gouldii) which is listed as Vulnerable under the TPWC Act 
and Endangered under the EPBC Act.  At least one population is present within the project area, 
and it can be surmised that longer term studies within other riparian areas that occur within the 
project area may also have detected Black-footed Tree-rats (due to presence of suitable habitat 
and linkages to areas where the species has been previously located or are highly likely to occur). 

 Partridge Pigeon (Geophaps smithii smithii) which is listed as Vulnerable under the TPWC Act and 
the EPBC Act.  This species utilises habitat within the project area (all sightings occurred in the wet 
season within the dominant vegetation community ï Eucalyptus woodland).  These sightings may 
constitute a reasonably intact population associated with the bushland to the east of the project 
area.  However, the degree to which the population depends on the project area is unknown.   

The population(s) of Mertensô Water Monitor (Varanus mertensi) (Vulnerable under the TPWC Act) is not 
considered to have conservation significance within the project area.   

Three fauna species listed as Near Threatened under the TPWC Act were identified during the surveys ï 
Bush Stone-curlew (Burhinus grallarius), Northern Brown Bandicoot (Isoodon macrourus) and Common 
Brushtail Possum (Trichosurus vulpecula arnhemensis). These species are not considered to have 
conservation significance within the project area. 
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Existing threatening processes  

Four declared weed species were present within the project area ï Gamba Grass (Andropogon gayanus), 
Mission Grass (Cenchrus polystachios), Hyptis (Hyptis suaveolens) and Snake weed (Stachytarpheta spp.).  
All infestations are relatively minor and confined to access tracks.  These species can be highly degrading if 
allowed to spread into bushland areas (mainly due to increased fire threat).   

The project area experiences a high fire frequency, with widespread fires occurring across the project area 
13 times over the past 14 years.  Fires include early dry season controlled burns commissioned by the land 
holder, but it also experiences mid to late dry season fires from ófire bugsô.  Extensive burning within the 
project area has consequently reduced habitat suitability/quality for many native fauna species, and when 
coupled with other threatened processes, such as weeds and feral animals, it can have a devastating impact 
on local populations. 

Six feral species were confirmed to occur within the project area; Feral Cat (Felis catus), Feral Dog/Dingo 
(Canis sp.), Water Buffalo (Bubalus bubalis), Feral Pig (Sus scrofa), Cane Toad (Rhinella marina) and Asian 
House Gecko (Hemidactylus frenatus).  Three of these species are listed as ókey threatening processô under 
the EPBC Act ï Feral Cat, Feral Pig and Cane Toad ï as they are known to degrade habitat and result in 
species decline.  The presence of all of these species within the project area is expected and typical of the 
region. 
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1 Introduction 

1.1 Project description 

Intrapac Projects proposes to develop Noonamah Ridge residential subdivision on a site located 7 km south-
east of the township of Humpty Doo and 36 km south-east of Darwin ï see Figure 1-1.  It is a greenfield site 
covering 2,800 hectares. 

For this development, Intrapac Projects are required to complete an Environmental Impact Statement to the 
satisfaction of the NT Environment Protection Authority, and an Assessment by Preliminary Documentation 
to the satisfaction of the federal Department of Environment. 

To inform these, Intrapac Projects commissioned EcOz Environmental Consultants (EcOz) to undertake a 
flora and fauna survey that meets the requirements of both the abovementioned approval documents.  This 
document is a report of that survey.  

1.2 Objectives 

The NT and federal assessments mentioned above require a detailed description of the biodiversity of the 
site upon which the development is proposed to take place, followed by an assessment of the risks posed by 
the development to biodiversity within the broader project footprint.  In response to these requirements, a 
comprehensive biodiversity survey was undertaken over the entire project area during 2014-15.  This report 
describes in detail the survey methodology and results.   

Specifically, the survey was designed to address Section 3.2 of the EIS Terms of Reference, namely: 

The following information should be provided with regard to biodiversity in the Project area: 

 Descriptions of the flora, fauna and vegetation communities that could be impacted by 

Project activities. Surveys should be in accordance with the NTEPA Guidelines for 

Assessment of Impacts on Terrestrial Biodiversity and/or Australian Government Guidelines 

for the surveying of threatened species. Describe survey/program timing, locations and 

methodology, to demonstrate appropriate and statistically sufficient survey designs 

 Identify and discuss potential for presence in and around the Project area of species listed on 

the TPWC Act and/or EPBC Act, and other un-listed species of conservation significance. 

Describe and map: 

 Any areas that have previously been subject to clearing activities or disturbance 

 Potentially significant or sensitive vegetation types or ecosystems, including, but not limited 

to: 

o riparian vegetation 

o important habitat corridors 

o sandsheet heath 

o monsoon forests 

o wetlands 

o groundwater dependent ecosystems 

 The presence, or likely occurrence, of introduced and invasive species (both flora and fauna) 

within the Project area, and regionally, including weed species declared under the NT Weeds 
Management Act. 

 

 



  

 
 

Client: Intrapac Projects Pty Ltd 2 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

The survey and report also address the following information requirements within the federal Assessment by 
Preliminary Documentation: 

2. Survey and provide a detailed assessment of the likely presence of the following listed 

threatened species and their habitat within the development footprint: 

a. Atalaya brevialata – critically endangered; 

b. Typhonium taylori – endangered; and 

c. Bare-rumped Sheathtail Bat (Saccolaimus saccolaimus nudicluniatus), 

critically endangered – the assessment must note whether the habitat 

includes hollow bearing trees suitable for roosting. 

3. Provide a detailed assessment of the likely presence, and/or provide an 

assessment of suitable habitat, of the following listed threatened species within 

the development footprint: 

a. Gouldian finch (Erythrura gouldiae) – endangered; 

b. partridge pigeon (eastern) (Geophaps smithii smithii) – vulnerable;  

c. masked owl (northern) (Tyto novaehollandiae kimberli) – vulnerable;  

d. northern quoll (Dasyurus hallucatus) – endangered; 

e. yellow chat (Alligator Rivers) (Epthianura crocea tunneyi) – endangered;  and 

f. northern brush-tailed phascogale (Phascogale pirata) – vulnerable. 

1.3 Report structure 

This report consolidates all matters of conservation significance identified from desktop research and field 
investigations, with particular consideration for priority species which may require management actions 
beyond the general minimal impact standards.  The report has been structured as follows: 

Section 1 Introduction 

Section 2 Desktop review of existing environmental conditions (climate, land form, vegetation 
communities and fire impact). 

Section 3 Threatened species likelihood of occurrence assessment: Using desktop information and 
flora and fauna data records, determine which threatened species could possibly occur 
within the project area. 

Section 4 Flora assessment 

  Vegetation community mapping: Undertake ground-truthing of existing vegetation and 
land unit mapping to produce a map to an approximate scale of 1:10,000. 

  Conduct targeted threatened flora species surveys within the project area to identify the 
presence (or likely presence) of threatened species. 

  Conduct weed surveys within the project area to identify current impacts and infestations 
that may need to be managed during project construction. 

Section 5 Fauna assessment: Conduct targeted threatened fauna species surveys within the project 
area to identify the presence (or likely presence) of threatened species. 

Section 6 Summary of threatened species 

Section 7 Assessment of conservation significance: Undertake a qualitative assessment of the 
biodiversity values that have been identified to occur (or likely to occur) within the project 
area in order to determine conservation significance. 

Section 8 Summary of the existing threatening processes occurring within the project area 

Section 9 References 
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2 Desktop Review 

2.1 General description 

Noonamah Ridge lies within the Darwin Coastal bioregion which extends from near the mouth of the Victoria 
River to just west of Cobourg Peninsula.  It comprises gently undulating plains on lateritised Cretaceous 
sandstones and siltstones; sandy and loamy red and yellow earths and siliceous sands.  Inland from the 
coast, the dominant vegetation type is eucalypt tall open forest, typically dominated by Darwin Woollybutt 
(Eucalyptus miniata) and Darwin Stringybark (E. tetrodonta).   

Other vegetation communities include extensive and diverse floodplains associated with the lower reaches of 
the many large rivers.  There are also substantial areas of mangroves, rainforest and other riparian 
vegetation fringing the rivers.   

The central and western parts of the project area fall within the Elizabeth River (a sub-catchment of Darwin 
Harbour) and the eastern part falls within the Adelaide River Catchment.  There are no major watercourses 
located within the project area (creeks present are ephemeral; classified as first or second order streams). 

2.2 Climate 

The climate for the project area is typical of the wet-dry tropics; a dry season from May to September, and a 
wet season from November to March (BOM 2015) ï see Figure 2-1 for a depiction of climate data from 
Middle Point (which, at approximately 20 km to the east, is the nearest weather station to the project site).  
The bulk of the annual rainfall (averaging ~1400 mm) falls during the wet season, with negligible rain during 
May to October.  The wettest months are January and February with averages of 290.2 mm and 303.4 mm 
rain, respectively.  The average pan evaporation rate is approximately 2400 mm per annum (BOM 2015).  
Temperatures range from a highest average maximum of 37.4 0C in October to a lowest average minimum 
temperature of 14.3 0C in July.  

Native flora and fauna have adapted to the highly seasonal rainfall of the monsoon tropics and often some 
species are only detectable when they are most active at particular times of the weather cycle.  Therefore, 
field surveys are required to be conducted at specific times of the year to allow the best chance to locate 
some species (if the species are present). 

 

 

Figure 2-1.  Graph of climate data from Middle Point weather station (ID#014041) 
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2.3 Land units 

A land unit is óa reasonably homogenous part of a land surface, distinct from surrounding terrain with 
consistent properties in landform, soil and vegetationô (Jessop & King 1997).  For this assessment, land unit 
mapping is used to identify habitat types of conservation value throughout the property, such as for 
threatened species habitat or sensitive habitat.  Existing land units mapping (Fogarty et al. 1984) was 
ground-truthed for the project area and refined to a scale of 1:10,000 as part of the Land Suitability 
Assessment for the project area (see relevant EIS appendix).  Fourteen land units were identified within the 
project area (see Figure 2-2). 

The land units present within the project area reflect the following general site characteristics; hilly, rugged 
terrain in the middle, grading to gravelly uplands and lower slopes, and eventually to drainage floors, lowland 
plains and creek lines.  The drainage lines and lowland plains are poorly-drained and are saturated and/or 
inundated in the wet season.  The hilly, gravelly terrain (land units 1c and 2a1) is steep in patches with a high 
proportion of gravels and rock outcrop.  The ridges generally run in a north-west/south-east direction and 
direct surface water runoff to the west into tributaries of the Elizabeth River.  Some runoff from the east of the 
lot drains towards tributaries of the Adelaide River (Figure 2-2).   

2.4 Fire history 

A map of fire frequency and late burns within the project area (2000 ï 2015) is presented in Figure 2-3., 
which suggests that vegetation and habitat within the project area has experienced a relatively high fire 
impact.  Every year at the end of the wet season (around May), the Elizabeth Valley Fire Brigade, on behalf 
of the landholder, burns the project area inwards for a few hundred metres along the western, northern and 
southern boundaries to create a buffer between the project area and adjacent residences (Dianne Tynam 
pers. comm.).  These burns are considered to be early in the season and have a relatively low impact (some 
of which are not detected by NAFI hotspot mapping - Figure 2-3).  Most of the remaining project area ï 
especially the woodlands along the ridge lines ï experiences an annual mid dry-season bushfire, usually 
deliberately lit by fire-bugs. 

The consensus within the literature on the impacts of the modern fire regime on Top End wildlife is that they 
are negative ï see Price & Baker (2007) for a summary.  The high burning frequency within the project area 
is likely to have changed the vegetation structure and flora diversity, and is likely to have reduced shelter 
opportunities (i.e. fallen hollow logs) and small tree abundances that supply food resources to a range of 
fauna species.  Consequently, many birds and some mammals show a negative response to too frequent 
fires.  Fire regimes with frequent late season burns are implicated as a possible cause for the declining of 
many small to medium size mammals across the tropical savannahs (Price & Baker 2007).  When coupled 
with other threatening processes such as weeds and feral animals, fire can have a devastating impact on 
local flora and fauna populations. 

The fire history experienced within the project area deems it is unlikely that there are large areas of fire-
protected Eucalyptus woodland present, as NAFI mapping (Figure 2-3) indicates these areas have burnt 
more than 12 times in the past 15 years.  

2.5 Vegetation communities 

There are several vegetation community mapping resources available for the project area that range in scale 
from 1:1,000,000 to 1:25,000 (Wilson et al. 1990; Fogarty et al. 1984; DIPE 2002).  Of these, the Litchfield 
Shire Remnant Vegetation mapping (DIPE 2002) was considered to be the most relevant (finest scale) for 
the purpose of this project, and identified the following vegetation communities for the project area (Figure 
2-4) ï Eucalyptus woodland/forest, grassland (includes disturbed areas), riparian (mixed species), 
Lophostemon open woodland to open forest, and Melaleuca open woodland to woodland/forest. 
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2.6 Sensitive vegetation types 

Sensitive vegetation types are those considered to be significant under the Northern Territory Vegetation 

Clearing Guidelines (2009), such as monsoon rainforest, riparian vegetation, mangrove, sandsheet heath 
and wetlands.  These vegetation types are either unique to the region and/or have high biodiversity values.   

A review of existing vegetation mapping and inspection of aerial imagery indicates that the project area may 
contain four of these sensitive vegetation types, as discussed below. A map of sensitive vegetation 
communities in the vicinity of the project area is provided in Figure 2-5.   

Sandsheet heath 

Sandsheet heath occurs in seasonally-inundated infertile sandy soils overlaying an impermeable deposit of 
clay or laterite (DLRM 2013).  It is often associated with other sensitive vegetation types: monsoon forest, 
wetlands and riparian.  There are several types of sandsheet heath, with typical upper and mid stratum 
species include Grevillea pteridifolia, Banksia dentata, Melaleuca nervosa, Lophostemon lactifluus, and 
Verticordia cunninghamii (Liddle et al. 2013).  Ground species are a mix of herbs and sedges including 
Dapsilanthus spathaceus, Xyris complanata and a variety of sedges (DLRM 2013).   

Sandsheet heath are regarded as a significant vegetation type as they cover a small land area (56 km2) and 
are known to support a range of threatened and specialised species, such as Howard River Toadlet 
(Uperoleia daviesae) and Bladderworts (Utricularia spp.) (Liddle et al. 2013; DLRM 2013).  The Howard 
River Catchment has a high proportion of the sandsheet heath in the region, with other smaller areas within 
Elizabeth River and Adelaide River catchments (Figure 2-5). 

The main threats to sandsheet vegetation are land clearing, habitat fragmentation, hydrological change, 
nutrient intensification, increased fire frequency, weeds and recreational 4WDing. 

Sandsheet mapping within the greater Darwin area by Hempel (2003) indicates that sandsheet heathlands 
occur in the south-western corner of the project area (Figure 2-4; Figure 2-5).  Further inspection of aerial 
imagery, and preliminary visits to the site, suggested that there is potential for other sandsheet areas within 
the western lowland area of the project area. 

Riparian vegetation 

Riparian vegetation occurs along freshwater waterways.  It is a distinct, closed forest community that creates 
suitable conditions for a range of aquatic species by providing dense shade that regulates water 
temperatures, maintains dissolved oxygen concentrations and reduces algal bloom (DLRM 2013).  This 
vegetation type covers a relatively small land area, and provides unique habitat features and dry season 
refuge for a number of native fauna species.  It generally contains a high diversity of flora species and a 
generally considered to be important habitat corridors.  The main threats to riparian vegetation are weed 
invasion, feral animal, fire, over-grazing, erosion, sedimentation and land clearing. 

Creeks and drainages are fairly common within the project area, and broad scale vegetation mapping 
indicates that riparian communities occur along some of the larger drainages (Figure 2-4). 

Monsoon forest 

Across the Top End, small patches of monsoon rainforest occur as discrete floristic and structural 
assemblages, scattered within a vast expanse of mostly eucalypt-dominated savannah (Russell-Smith and 
Lee 1992).  They are characterised by a dense canopy of mixed species with a high proportion of deciduous 
plants and vines (Wilson et al. 1990).  Monsoon rainforest is regarded as a sensitive vegetation community in 
the NT and, as such, is afforded extra governmental protection.  The NT has the largest area of monsoon 
forest in Australia, yet it only covers 0.2 per cent of the land area (DLRM 2013).  Rainforest patches are 
mostly small, with 72 % of patches sampled in a comprehensive regional survey less than 10 ha, and 64 % 
less than 5 ha (N = 1219; Russell-Smith 1991); though these estimates may significantly under-represent 
smaller patches (Russell-Smith and Lee 1992).  
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Monsoon rainforest is regarded as ósensitive vegetationô within the NT because it supports unique habitat 
features and occupies a small area (Russell-Smith 1992).  Monsoon forests are naturally fragmented, but 
their extent in Darwin has been drastically diminished due to urban development.  Monsoon rainforest 
mapping for the Top End (Russell-Smith 1991) indicates that there are small pockets of monsoon forest 
within the project area, all being associated with riparian waterways (Figure 2-4). 

Wetlands 

In the Top End wetlands are generally considered to be floodplains, lakes, billabongs and swamps (NRETAS 
2010).  They support distinct vegetation communities that rely on either permanent or seasonal surface water 
supply (Brock 1993).  These areas often support a shallow water table.  They are considered as a sensitive 
vegetation type as they provide essential habitat for a diverse range of flora and fauna (including threatened 
and migratory species) and can be easily impacted upon by poor land management and planning.   

Inspection of land units and aerial imagery of the project area indicates there are no floodplains, lakes, 
billabongs or swamps.  However, the presence of seasonally-inundated land units suggests that small (likely 
to be seasonal) swamps could occur within the project area (Figure 2-2).   
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Figure 2-2.  Map of the ground-truthed land units within the project area
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Land units
Rugged terrain

1c - Low scarps, steep slopes, rock outcrop, Open
forest to open woodland (Eucalyptus)

Gravelly undulating terrain
2a1 - Low hills and upper slopes, surface gravels,
open Eucalyptus woodland
2b1 - Gentle sideslopes, low hills, gravelly, open
woodland (Ironwood and Corymbia)
2b2 - Gentle sideslopes, low hills, rock outcrops,
open woodland to woodland (Eucalyptus)

Very undulating upland surface
3a - Flat to undulating uplands, minor gravel, open
forest (Eualyptus)
3b - Flat to undulating uplands, gravelly, woodland to
open forest (Eucalyptus)
3c - Flat to undulating uplands, extensive gravels and
rock outcrops, open forest to open woodland
(Eucalyptus)
3d - Undulating uplands, gravelly, minor rock outcrop,
open woodland (Corymbia and Eucalyptus)
3e - Drainage areas within uplands, slow drainage,
woodland (Eucalyptus, Ironwood, Corymbia)

Gentle lower slopes
4b - Gentle lower slopes, seasonal waterlogging,
open woodland (Ironwood, Corymbia, Eucalyptus)
4c - Gentle lower slopes, seasonal waterlogging,
open mixed forest

Drainage lines within upland terrain
5b1 - Drainage lines within uplands, seasonal
inundation, open forest to open woodland (Melaleuca,
Eucalyptus, Corymbia)

Broad plains
6a2 - Broad plains, seasonal inundation, open
woodland to woodland (Corymbia, Ironwood,
Eucalytus)
6b - Broad drainage floors and creek margins,
seasonal inundation, tall shrubland to low open
woodland (Ironwood, Melaleuca, Corymbia)

Disturbed areas
Gravel pit / disturbed area

EcOz makes every effort to ensure this map is free of errors but does not
warrant the map or its features as either spatially or temporally accurate or fit
for a particular use.  EcOz provides this map without any warranty of any  kind
whatsoever, either express or implied.

Project area details
Project area boundary
Internal tracks (existing)
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Figure 2-3.  Map of fire frequency and late burns within the project area between 2000 and 2015
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EcOz makes every effort to ensure this map is free of errors but does not
warrant the map or its features as either spatially or temporally accurate or fit
for a particular use.  EcOz provides this map without any warranty of any
kind whatsoever, either express or implied.
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Figure 2-4.  Map of existing vegetation resources (desktop) for the project area
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Litchfield Remnant Vegetation (1:25,000)
Eucalyptus communities

13 - Eucalyptus tetrodonta, E. miniata open forest with
Sorghum intrans and Heteropogon triticeus grassland
understorey
15 - Eucalyptus tetrodonta, E. miniata woodland to low
woodland with mixed species mid stratum and grassland
understorey
16 - Eucalyptus miniata, E. tetrodonta, E. bleeseri
woodland to open woodland with sparse mid layer and
dense grassland understorey
33 - Eucalyptus papuana, E. polycarpa, E. tetrodonta,
Pandanus spiralis mixed species low woodland to low
open woodland with grassland/shrubland understorey
(transition community)
51 - Eucalyptus alba, E. polycarpa, Lophostemon
lactifluus open woodland to woodland. Dense grasses
include Eriachne burkittii, Themeda triandra, Sorghum
spp., and Ischaemum app. Associated with upper
seasonally waterlogged reaches of drainage lines.

Grassland
24 - Sorghum intrans, Eriachne burkittii, Heteropogon
contortus, mixed species grassland. Included cleared and
disturbed areas.

Lophostemon communities
18 - Lophostemon lactifluus mixed species open forest
with Acacia auriculiformis and Melaleuca leucadendra
(transition community)
19 - Lophostemon lactifluus woodland to open forest with
Pandanus spiralis and Eucalyptus polycarpa emergents.

Riparian communities
40 - Mixed species association lining freshwater streams.
Pandanus spiralis is common, sometimes in pure stands.
Others include Acacia auriculiformis, Syzygium
armstrongii, Carallia brachiata, and Melaleuca
leucadendra

Mines, quarries, cleared, residential
46 - Degraded areas from land disturbance activities

EcOz makes every effort to ensure this map is free of errors but does
not warrant the map or its features as either spatially or temporally
accurate or fit for a particular use.  EcOz provides this map without any
warranty of any  kind whatsoever, either express or implied.

Project area details

Project area boundary
Internal tracks

Watercourse and drainage lines
Stream order 1
Stream order 2

Sensitive vegetation layers

Sandsheet heath
Riparian open forest
Riparian rainforest

Map note: Litchfield Shire Remnant Vegetation 
projection appears to be inaccurate by 200m 
to the southwest. This is likely due to a datum 
shift error in the dataset.  Therefore, be mindful 
that polygons should be located approximately 
200m to the northeast when viewing this map.



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

WOOLNER

KOOLPINYAH

HOWARD SPRINGS

LAKE FINNISS FARM

HUMPTY DOO (KOOLPINYAH)

ACACIA LARRAKIA (ACACIA GAP)

TREE POINT (DURDUGA TREE POINT)

Adel
aid

e R
ive

r

Marrakai Creek

Howard River

Elizabeth River

Bl
ac

km
ore

Riv
er

Da rw
in

Riv
er

Berry Creek

Manton River

DARWIN

PALMERSTON

MCMINNS LAGOON

HOWARD SPRINGS

EAST ARM

NOONAMAH

BERRIMAH

CASUARINA

SOUTHPORT

LEE POINT

WINNELLIE

COOLALINGA

NIGHTCLIFF

DALY RANGE

NORTH PLAIN

LAMUGATGIJI

MIDDLE POINT

OLD MARRAKAI

DARWIN RIVER

WINDMILL PLAIN

COCKATOO ISLAND

KNUCKEY LAGOONS

TUMBLING WATERS

WILD HORSE PLAIN

CORROBOREE PARK INN

MIDDLE POINT VILLAGE

WINDOW ON THE WETLANDS

COASTAL PLAINS RESEARCH STATION

ST
UA

RT
 H

IG
HW

AY ARNHEM HIGHWAY

COX PENINSULA ROAD

GUNN POINT ROAD

LIT
CHFIELD PARK ROAD OLD BYNOE ROAD

MARRA KAI ROAD

MO
CA

TT
O 

RO
AD

TOWNEND ROAD

LIVINGSTONE ROAD

700000

700000

710000

710000

720000

720000

730000

730000

740000

740000

750000

750000

760000

760000

770000

770000

85
80

00
0

85
90

00
0

86
00

00
0

86
10

00
0

86
20

00
0

86
30

00
0

Path: Z:\01 EcOz_Documents\04 EcOz Vantage GIS\EZ14400 - Noonamah Ridge Estates EIS\01 Project Files\Flora and Fauna Baseline\Desktop - senstive vegetation in local area.mxd

Figure 2-5.  Map showing known sensitive vegetation types in the vicinity of the project area

MAP INFORMATION
Name: Desktop - senstive vegetation in local area
Projection: GDA 1994 MGA Zone 52
Date Saved: 4/09/2015
Client: Intrapac Projects Pty Ltd
Author: T Reillyl (reviewed G Ewers)
DATA SOURCE
Topograpic layers: Geoscience Australia
Vegetation: Hemple (2003), Russell-Smith (1991)
Project boundary: Client
Imagery: none displayed

EcOz makes every effort to ensure this map is free of errors but
does not warrant the map or its features as either spatially or
temporally accurate or fit for a particular use.  EcOz provides this
map without any warranty of any  kind whatsoever.
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3 Threatened Species’ Likelihood of 

Occurrence Assessment 

The likelihood of occurrence assessment aims to determine which threatened species have potential to 
occur within habitat of the project area.  This assessment is based on desktop information and assists in 
designing field survey methodology to provide the best chance of detecting threatened species.  

3.1 Background 

The International Union for the Conservation of Nature nominates a set of criteria used to identify species at 
risk of extinction and is used to define categories of risk.  These criteria and categories are used by both the 
NT Government to identify threatened species and habitat which are listed under the TPWC Act and the 
Commonwealth Government to identify national threatened species under the EPBC Act.  The focus of this 
report is species that are listed as threatened under either the TPWC Act or the EPBC Act (or both) (i.e. 
species that are listed as Vulnerable, Endangered, or Critically Endangered).   

Whilst small numbers of some EPBC-listed migratory species may occur onsite, these are not discussed in 
this report because the site does not constitute important habitat for any migratory species nor does it 
contain an ecologically significant population of a migratory species. 

 

 

Figure 3-1.  The IUCN red list categories of risk for threatened species 

(Source: http://www.eoearth.org/article/IUCN_Red_List_Categories_and_Criteria) 

 

  

http://www.eoearth.org/article/IUCN_Red_List_Categories_and_Criteria
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3.2 Procedure 

The following procedure was used to determine which species should be included in the likelihood of 
occurrence assessment for the project: 

1) Identify potential habitat features within the project area using available desktop information (i.e. land 
unit mapping, existing vegetation mapping, aerial imagery, fire history etc.).   

2) Undertake a database review of all the threatened species records (within an appropriate search 
area) that are identified from an NT NRM Infonet search, EPBC Protected Matters Search Tool 
report, and the EIS Terms of Reference for the development. 

3) Include the following details for each species ï conservation status (NT and federal), habitat 
requirements, distribution and number of records within the search area (from the Infonet report).  

4) Apply the following classifications to each species, including justifications:  

a. HIGH ï it is expected that this species will be detected within the project area because of the 
presence of suitable habitat, and/or there are recent records (i.e. post-2000). 

b. MEDIUM ï this species may occur within the project area; however, there is evidence that 
lowers its likelihood of occurrence (i.e. lack of core habitat, no recent records with the search 
area, habitat degradation etc.). 

c. LOW ï it is not expected that this species is supported within the project area, as there is no 
suitable habitat for the species and/or current threats at the site are known to have 
significantly impacted the species.   

d. NONE ï there is strong evidence that this species will not occur within the project area. 

 

3.3 Database review 

Thirty-nine species were identified by the database review.  These species are either known to, or have 
potential to, occur in the region of the project area.  The results from the data sources are described below: 

 EIS Terms of Reference (NTEPA) 

The NTEPA identified that 17 species should be assessed for potential impact (refer to species with 
ó1ô reference in the data source column of Table 3-1). 

 NT NRM Infonet threatened species report (NT Government) 

This search indicates that 5 threatened species have been previously recorded within the project 
area, and an additional 22 threatened species are known to occur in the surrounding region 
(Appendix A).  

Threatened species data points were mapped (using the NT Flora and Fauna Atlas that is a 
database managed by DLRM) to determine the geo-location of records, and also to interrogate when 
the record was collected ï Figure 3-2 (flora) and Figure 3-3 (fauna). 

 EPBC Act Protected Matters Search Tool report (Federal Government) 

This search identified 14 EPBC-listed species that may occur (or have suitable habitat) within the 
project area and/or surrounding area (Appendix B).  DoE also requested the assessment of two 
additional EPBC-listed species ï Northern River Shark (Glyphis garricki) and Yellow Chat 
(Epthianura crocea macgregori).   
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3.4 Assessment results 

Thirty-nine species were analysed as part of the threatened species likelihood of occurrence assessment for 
the project (summarised in Table 3-1 with a full assessment table provided in Appendix C). 

The results of the assessment identified that: 

 Twenty species were ranked as having a óhighô or ómediumô chance of occurring within the project 
area.  Therefore, these species were targeted during field studies.   

 Nine species were ranked as having a low chance of occurring within the project area and so no 
specific survey techniques were carried out (however, other surveys allowed for opportunistic 
sightings of these species). 

 Ten species were considered to not occur within the project area as the project area does not 
support critical habitat features for these species, or they are considered to be locally extirpated. 
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Table 3-1.  Desktop threatened species’ likelihood of occurrence assessment 

Likeli-
hood 

Common name Scientific name 
Data 

source 
EPBC  
status 

TWPC 
status 

High 

Howard River Toadlet  Uperoleia daviesae 1,2,3 - VU 
Mertensô Water Monitor  Varanus mertensi 3 - VU 
Partridge Pigeon  Geophaps smithii smithii 1,2,3,4 VU VU 
Black-footed Tree-rat  Mesembriomys gouldii 1,3 EN VU 
Pale Field-rat  Rattus tunneyi 1,2,3 - VU 
Spiderflower  Cleome insolata 1,3 - VU 
Armstrongôs Cycad  Cycas armstrongii 1,2,3 - VU 
Typhonium  Typhonium praetermissum 1,3 - VU 
Typhonium  Typhonium taylori 1,3,4 EN EN 

Medium 

Floodplain Monitor  Varanus panoptes 1,3 - VU 
Masked Owl (northern)  Tyto novaehollandiae kimberli 4 VU VU 
Fawn Antechinus  Antechinus bellus 1,3 - EN 
Northern Quoll  Dasyurus hallucatus 2,3,4 EN CR 
Bare-rumped Sheath-tail Bat  Saccolaimus saccolaimus 3,4 CR DD 
Unnamed Atalaya brevialata 1,4 CR - 
Trigger Plant  Stylidium ensatum 1,3 - EN 
Bladderwort  Utricularia dunstaniae 1,3 - VU 
Bladderwort  Utricularia hamiltonii 1 - - 
Bladderwort  Utricularia holtzei 1 - - 
Bladderwort  Utricularia singeriana 1,3 - VU 

Low 

Plains Death Adder  Acanthophis hawkei 3 VU VU 
Red Goshawk  Erythrotriorchis radiatus 4 VU VU 
Gouldian Finch Erythrura gouldiae 4 EN VU 
Australian Painted Snipe  Rostratula australis 3,4 EN VU 
Northern Brush-tailed Phascogale  Phascogale pirata 1,4 VU EN 
Doddôs Azure Butterfly   Ogyris iphis doddi 3 - EN 
Ground Orchid  Habenaria rumphii 3 - EN 
Luisia Orchid  Luisia corrugata 3 - VU 
Darwin Palm   Ptychosperma macarthurii 3 EN EN 

None 

Curlew Sandpiper  Calidris ferruginea 3 EN VU 
Greater Sand Plover  Charadrius leschenaultii 3 - VU 
Lesser Sand Plover  Charadrius mongolus 3 - VU 
Yellow Chat  Epthianura crocea macgregori 4 CR - 
Bar-tailed Godwit  Limosa lapponica 3 - VU 
Eastern Curlew  Numenius madagascariensis 3 CR VU 
Brush-tailed Rabbit-rat  Conilurus penicillatus 4 VU EN 
Water Mouse  Xeromys myoides 4 VU DD 
Freshwater Sawfish  Pristis pristis 4 VU VU 
Northern River Shark Glyphis garricki 4 EN EN 

Status key: - = Not Listed, CR = Critically Endangered, EN = Endangered, NT = Near Threatened, VU = Vulnerable, DD = Data Deficient  
Data source key:  1 EIS Terms of Reference; 2 TNRM Infonet (within search area); 3 TNRM Infonet (within grid cells); 4 EPBC PMST  
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Path: Z:\01 EcOz_Documents\04 EcOz Vantage GIS\EZ14400 - Noonamah Ridge Estates EIS\01 Project Files\Flora and Fauna Baseline\Desktop - threatened flora records (v2).mxd

Figure 3-2.  Map of threatened flora records in the vicinity of the project area (NT Atlas data, 2014)

MAP INFORMATION
Name: Desktop - threatened flora records (v2)
Projection: GDA 1994 MGA Zone 52
Date Saved: 3/09/2015
Client: Intrapac Projects Pty Ltd
Author: T Reilly (reviewed G Ewers)
DATA SOURCE
General layers: Geoscience Australia
Data: NT Flora and Fauna Atlas (DLRM)
Project boundary: Client
Imagery: none displayed

EcOz makes every effort to ensure this map is free of errors but
does not warrant the map or its features as either spatially or
temporally accurate or fit for a particular use.  EcOz provides this
map without any warranty of any  kind whatsoever.

O
0 7 143.5

Kilometres

ID Common name Scientific name TPWC EPBC
6 Spiderflower Cleome insolata VU  -
7 Darwin Cycad Cycas armstrongii VU  -
8 a Typhonium Typhonium praetermissum VU  -
9 a Typhonium Typhonium taylori EN EN
15 n/a Atalaya brevialata  - CR
16 Trigger Plant Stylidium ensatum EN  -
17 a Bladderwort Utricularia dunstaniae VU  -
18 a Bladderwort Utricularia hamiltonii NT  -
19 a Bladderwort Utricularia holtzei NT  -
20 a Bladderwort Utricularia singeriana VU  -
25 a Orchid Habenaria rumphii EN  -
26 a Orchid Luisia corrugata VU  -
27 Darwin Palm Ptychosperma macarthurii EN EN

Project area details
Noonamah Ridge Project Area

Topographic features
Major watercourse
Dual Carriageway
Principal Road
Minor Road
Wetlands

Threatened flora records
! NT Flora Atlas records (threatened species)
! NT Flora Atlas records (Cycas armstrongii)

Map notes: 
   - Map ID number denote the approximate location for each record.
   -  Data has been presented to show species presence, not
      abundance.
   - Status: VU Vulnerable; EN Endangered; CR Critically Endangered; 
     NT Near Threatened
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Figure 3-3.  Map of threatened fauna records in the vicinity of the project area (NT Atlas data, 2014)

MAP INFORMATION
Name: Desktop - threatened fauna records (v2)
Projection: GDA 1994 MGA Zone 52
Date Saved: 4/09/2015
Client: Intrapac Projects Pty Ltd
Author: T Reilly (reviewed G Ewers)
DATA SOURCE
General layers: Geoscience Australia
Data: NT Flora and Fauna Atlas (DLRM)
Project boundary: Client
Imagery: none displayed

EcOz makes every effort to ensure this map is free of errors but
does not warrant the map or its features as either spatially or
temporally accurate or fit for a particular use.  EcOz provides this
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Noonamah Ridge Project Area

Topographic features
Major watercourse
Dual Carriageway
Principal Road
Minor Road
Wetlands

Threatened flora records
! NT Fauna Atlas records (threatened species)

ID Common name Scientific name TPWC EPBC
1 Howard Springs Toadlet Uperoleia daviesae VU  -
2 Mertens' Water Monitor Varanus mertensi VU  -
3 Partridge Pigeon Geophaps smithii VU VU
4 Black-footed Tree-rat Mesembriomys gouldii VU EN
5 Pale Field-rat Rattus tunneyi VU  -

10 Floodplain Monitor Varanus panoptes VU  -
11 Masked Owl (mainland Top End) Tyto novaehollandiae k imberli VU VU
12 Fawn Antechinus Antechinus bellus EN  -
13 Northern Quoll Dasyurus hallucatus CR EN
14 Bare-rumped Sheath-tailed Bat Saccolaimus saccolaimus DD CR
21 Plains Death Adder Acanthophis hawkei VU VU
22 Red Goshawk Erythrotriorchis radiatus VU VU
23 Gouldian Finch Erythrura gouldiae VU EN
24 Australian Painted Snipe Rostratula australis VU EN
34 Brush-tailed Rabbit-rat Conilurus penicillatus EN VU

Map notes: 
   - Map ID number denote the approximate location of each record.
   - Some records within the harbor have geo-location issues.
   -  Data has been presented to show species presence, not
      abundance.
   - TPWC threatened shorebirds have not been presented
      (Greater Sand Plover, Lesser Sand Plover, Curlew Sandpiper
      Bar-tailed Godwit, Eastern Curlew)
   - Status: VU Vulnerable; EN Endangered; CR Critically Endangered; 
     DD Data Deficient
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4 Flora Survey 

Surveys occurred between October 2014 and June 2015.  At least 22 separate trips out to the study area to 
conduct a variety of flora-related targeted threatened speciesô surveys. 

The structure of this section is as follows:  

 Description of the flora survey team members and their experience. 

 Vegetation community mapping: description and mapping of the vegetation communities within the 
project area to a scale of 1:10,000.   

 Sensitive vegetation types: identification and mapping of areas of significant vegetation types. 

 Threatened flora surveys: surveying for the presence of threatened flora species (based on results 
from the threatened speciesô likelihood of occurrence assessment in Section 3).  This includes 
speciesô descriptions, specific survey method used to target the species, an overview of relevant 
findings and an assessment of significance. 

 Weed survey: description of the weeds identified during the surveys. 

4.1 Survey team, permits and nomenclature 

The flora survey team consisted of three experienced local ecologists from EcOz:  

 David van den Hoek ï Botanist (BSc, Dip. Conservation & Land Management) 

David is local to the Northern Territory and has worked extensively in remote regions, gaining an 
intimate knowledge of the environment with a strong focus on NT flora.  David has specialist 
experience with botanical survey and mapping, weed and fire management, and land 
suitability/capability assessments.  David is well known at the NT Herbarium and is highly proficient 
in all forms of botanical survey, interpretation, mapping and herbarium identifications. 

 Dr Chris Brady ï Ecologist (BSc ï Ecology (Hons), PhD) 

Chris has over 15 years of professional field experience in northern Australia.  He has gained 
extensive knowledge on the flora and fauna of the Top End, and is competent in all forms of wildlife 
survey. 

 Tom Reilly ï Ecologist (ecology team leader) (BSc ï NRM (Hons)) 

Tom has lived and worked in Alice Springs and Darwin over the past decade.  He has gained expert 
knowledge on flora and fauna speciesô survey techniques, and has undertaken vegetation mapping 
projects throughout the NT. 

No permits are required for the methodology in the flora surveys and vegetation mapping. 

Nomenclature and classification of flora species are taken from the Checklist of Vascular Plants of the 

Northern Territory (Short et al. 2011). 

  



  

 
 

Client: Intrapac Projects Pty Ltd 19 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

4.2 Vegetation communities 

 Methods 4.2.1

Land unit mapping formed the basis of vegetation community mapping, and was conducted prior to detailed 
vegetation surveys.  The purpose of these surveys was to provide a land unit and vegetation map of the 
project area (to a scale of 1:10,000) that could be used for threatened speciesô assessment (habitat-based) 
and a Land Suitability Assessment (LSA) to identify potential development constraints that will need to be 
managed or avoided (see relevant appendix of the EIS).  The process of land unit mapping and vegetation 
mapping is described below.   

Surveys were conducted by David van den Hoek between April and May 2015, with the aid of several other 
experienced ecologists from EcOz.  Sites were accessed using quad bikes, 4WD and on foot.  Survey 
protocol was largely based on the Northern Territory Guidelines and Field Methodology for Vegetation 

Survey and Mapping (Brocklehurst et al. 2007). 

Desktop 

A desktop land unit map was created using existing 1:25,000 land unit mapping (Fogarty et al. 1984) and 
recent high resolution aerial photograph (30 cm orthographic aerial image of the Lloyd Creek area from May 
2011).  A digital shapefile of the existing land units was downloaded from NR Maps NT (2015) and was 
compared against an aerial image using ArcGIS 10.2.  Existing land unit boundaries were visually inspected 
at a scale of 1:10,000 and boundaries were edited to more closely reflect the aerial image.  Attention to detail 
was focused on accurately delineating the boundary of seasonally-inundated land units to inform the LSA.  
The aerial photo and corrected land unit boundaries were then exported as an image and uploaded to a 
handheld GPS unit as a moving map, as well as printed as field maps, for ground-truthing in the field.  

Fieldwork 

A field survey was conducted to confirm or correct the desk-based land unit mapping.  This included 
collecting data on soil type, land form, and vegetation communities present within each land unit polygon 
(refer to the LSA in the relevant appendix of the EIS for a more detail description of land unit survey 
methodology).  A total of 38 land unit sites were surveyed in areas that experience no seasonal inundation 
and were considered largely suitable for development.   

For vegetation mapping purposes, two levels of survey were undertaken ï full vegetation sites and 
vegetation check sites (which included land unit survey sites for the LSA).  The vegetation survey included 
24 full sites and 37 check sites.  At least one full vegetation site was conducted within each land unit type ï 
including areas subject to seasonal inundation ï to capture the variation of vegetation types across various 
landforms and soil types.  The remaining survey sites were vegetation check sites which aimed to generate a 
representative dataset across the project area. 

First order drainage lines were mapped as a line feature and defined as either a drainage line or drainage 
gully within vegetation mapping.  Vegetation survey sites were located within each of these drainage features 
to broadly represent the vegetation communities present. 

Data collected at vegetation check sites aligns with NVIS level V descriptions, which includes recording the 
three dominant species for each stratum within a 20 x 20 m quadrat.  The full reference sites involved 
surveying all the flora species observed within a 20 x 20 m quadrat.  Height range, average height and 
percent cover for each stratum and species was recorded at each full site or check site (as outlined in 
Brocklehurst et al. 2007).   

Vegetation data was then collated and manually divided into community groups using NVIS level V 
descriptions, and then described with the addition of full vegetation survey data in the Vegetation Community 
Descriptions.  Vegetation types were mapped within the corrected 1:10,000 land unit boundaries to ensure 
accuracy across the two data sets. 
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 Results 4.2.2

Twelve distinct vegetation communities were described within the project area at a scale of 1:10,000 ï see 
Table 4-1 and Figure 4-1 ï of which 74.2 % is Eucalyptus tetrodonta and E. miniata woodland (Vegetation 
Community 1).  The remaining vegetation types are associated with drainage lines or areas of seasonal 
inundation.  Approximately 17.71 ha (0.6 %) has been previously cleared within the project area, including a 
telecommunications tower site, abandoned quarry and numerous borrow pits/scrapes (calculation excludes 
recreational tracks).  

Table 4-1.  Vegetation community (ground-truthed) 1:10,000 descriptions for the project area 

Vegetation community Area 

Eucalyptus communities 

1 Eucalyptus tetrodonta and Eucalyptus miniata mid high woodland over Terminalia 
ferdinandiana, Erythrophleum chlorostachys and Planchonia careya mid high open 
shrubland, over Heteropogon triticeus, Sorghum intrans and Chrysopogon fallax mid high  
tussock grassland. 

2040.81 ha 
(74.2 %) 

2 Erythrophleum chlorostachys +/- Eucalyptus tetrodonta, mid high woodland over 
Syzygium suborbiculare mid high shrubland, over Heteropogon triticeus, Sorghum 
intrans, Mnesithea rottboellioides and Alloteropsis semialata mid high tussock grassland. 

70.64 ha 
(2.6%) 

3 Corymbia bleeseri +/- Corymbia confertiflora and Eucalyptus miniata mid high open 
woodland, over Livistona humilis, Planchonia careya and Syzygium suborbiculare mid 
high open shrubland, over Sorghum intrans mid high tussock grassland. 

15.75 ha 
(0.6%) 

5 Eucalyptus tectifica mid high open woodland, over Terminalia ferdinandiana mid high 
open shrubland, over Heteropogon triticeus mid high open tussock grassland 

63.05 ha 
(2.3%) 

Imperfectly-drained communities 

4 Corymbia confertiflora +/- Erythrophleum chlorostachys and Terminalia grandiflora mid 
high open woodland, over Erythrophleum chlorostachys, Planchonia careya and 
Terminalia grandifolia mid high open shrubland, over Sorghum intrans and Heteropogon 
triticeus mid high open tussock grassland. 

125.16 ha 
(4.6%) 

6 Corymbia bella and Erythrophleum chlorostachys mid high open woodland over 
Pandanus spiralis and Terminalia grandiflora mid high open shrubland, over Sorghum 
intrans mid high open tussock grassland. 

14.3 ha 
(0.5%) 

7 Erythrophleum chlorostachys and Eucalyptus tetrodonta mid high open woodland, over 
+/- Corymbia latifolia or Lophostemon lactifluus, mid high shrubland, over Heteropogon 
triticeus, Mnesithea rottboellioides and Eriachne burkittii mid high open tussock 
grassland. 

32.36 ha 
(1.2%) 

10 Lophostemon lactifluus +/- Corymbia latifolia and Livistona humilis low open forest, over 
Eriachne burkittii mid high tussock grassland. 

46.18 ha 
(1.7%) 

11 Corymbia polycarpa +/- Corymbia confertiflora mid high open woodland, over 
Lophostemon lactifluus, Melaleuca nervosum and Melaleuca viridiflora, mid high 
shrubland, over Sorghum intrans and Eriachne burkittii mid high tussock grassland. 

176.24 ha 
(6.4%) 

12 Melaleuca viridiflora +/- Grevillea pteridifolia mid high open shrubland, over Eriachne 
burkittii and Rhynchospora longisetis mid high tussock grassland. 

55.84 ha 
(2.0%) 

Riparian communities 

8 Lophostemon grandiflorus, Erythrophleum chlorostachys and Acacia auriculiformis mid 
high open forest, over Canarium australianum, Carpentaria acuminata and Clerodendrum 
floribundum mid high shrubland, over Mnesithea rottboellioides and Cheilanthes tenuiflora 
mid high tussock grassland. 

62.59 ha 
(2.3%) 

9 Eucalyptus alba var. australasica and Melaleuca viridiflora +/- Corymbia polycarpa mid 
high woodland, over Lophostemon lactifluus and Pandanus spiralis mid high shrubland, 
over Ischaemum australe mid high tussock grassland. 

29.24 ha 
(1.1%) 
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Project area details
Project area boundary
Internal tracks

Watercourse and drainage lines
Stream order 1
Stream order 2

Vegetation community mapping (1:10,000)
Eucalyptus communities

1 - Eucalyptus tetrodonta/E. miniata woodland over
Terminalia ferdinandiana open shrubland with Heteropogon
triticeus and Sorghum intrans tussock grassland
2 - Erythrophleum chlorostachys +/- Eucalyptus tetrodonta,
woodland over Syzygium suborbiculare shrubland, with
Heteropogon triticeus and Sorghum intrans tussock
grassland
3 - Corymbia bleeseri +/- Corymbia confertiflora and
Eucalyptus miniata open woodland, over Livistona humilis
open shrubland, with Sorghum intrans tussock grassland
5 - Eucalyptus tectifica open woodland, over Terminalia
ferdinandiana open shrubland, over Heteropogon triticeus
open tussock grassland

Imperfectly-drained communities
4 - Corymbia confertiflora +/- Erythrophleum chlorostachys
and Terminalia grandiflora open woodland, over Planchonia
careya open shrubland, with Sorghum intrans and
Heteropogon triticeus open tussock grassland
6 - Corymbia bella and Erythrophleum chlorostachys open
woodland over Pandanus spiralis and Terminalia grandiflora
open shrubland, with Sorghum intrans open tussock
grassland
7 - Erythrophleum chlorostachys and Eucalyptus tetrodonta
open woodland, over +/-Corymbia latifolia or Lophostemon
lactifluus shrubland, with Heteropogon triticeus and
Mnesithea rottboellioides mid high open tussock grassland
10 - Lophostemon lactifluus +/- Corymbia latifolia and
Livistona humilis low open forest over Eriachne burkittii
tussock grassland
11 - Corymbia polycarpa +/- Corymbia confertiflora mid high
open woodland, over Lophostemon lactifluus, Melaleuca
nervosum and Melaleuca viridiflora, mid high shrubland, over
Sorghum intrans and Eriachne burkittii mid high tussock
grassland
12 - Melaleuca viridiflora +/- Grevillea pteridifolia mid high
open shrubland, over Eriachne burkittii and Rhynchospora
longisetis mid high tussock grassland

Riparian communities
8 - Lophostemon grandiflorus, Erythrophleum chlorostachys
and Acacia auriculiformis open forest, with Mnesithea
rottboellioides tussock grassland
9 - Eucalyptus alba var. australasica and Melaleuca viridiflora
+/- Corymbia polycarpa woodland, with Ischaemum australe
tussock grassland

Disturbed areas
13 - Disturbed areas / cleared

! LSA survey sites
! Vegetation survey sites

Figure 4-1.  Map of the ground-truthed vegetation communities within the project area (1:10,000)

EcOz makes every effort to ensure this map is free of errors but does not
warrant the map or its features as either spatially or temporally accurate or fit
for a particular use.  EcOz provides this map without any warranty of any
kind whatsoever, either express or implied.

MAP INFORMATION
Name: Vegetation map (ground-truthed)
Projection: GDA 1994 MGA Zone 52
Date Saved: 27/08/2015
Client: Intrapac Projects Pty Ltd
Author: T Reilly (reviewed by D van den Hoek)
DATA SOURCE
Vegetation layer, sites, tracks: EcOz
Boundary: Client
Imagery: none displayed
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Map note: refer to vegetation community 
descriptions for survey site numbers
(Appendix D of Flora and Fauna Report)
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 Landform and associated vegetation communities 4.2.3

The onsite survey of land unit and vegetation mapping provides an accurate description of vegetation 
communities across varying landforms within the project area.  Land form descriptions and land units were 
described and mapped at a 1:10,000 scale for the project area as part of the LSA (Figure 2-2).  In many 
cases vegetation communities are found across a number of landforms depending on soil and drainage 
capacity.  The distribution of vegetation communities within land unit boundaries is shown in Figure 4-1.  Full 
vegetation community descriptions ï including the total area surveyed for each ï are shown in Appendix D.  
Broad landform descriptions, land units and the associated vegetation communities are presented in the 
following sections. 

Well-draining upland slopes 

Rugged hills and slopes 

Extensive rock outcrop and stone covered slopes are present within land unit 1c.  This landform makes up 
approximately 1,206.8 ha (43.9 %) of the project area and is covered exclusively by: 

 Vegetation Community 1 - Eucalyptus tetrodonta/E. miniata woodland over Terminalia ferdinandiana 
open shrubland with Heteropogon triticeus and Sorghum intrans tussock grassland 

Land unit 1c is found extensively throughout the centre and eastern boundary of the project area (see Figure 
2-2 land unit map) 

Low rises and gravelly side slopes 

Extensive surface gravels are present on low hills and side slopes within land unit 2a1, 2b1 and 2b2.  This 
landform makes up approximately 313.9 ha (11.4 %) of the project area and is covered by the following 
vegetation communities: 

 Vegetation Community 1 - Eucalyptus tetrodonta/E. miniata woodland over Terminalia ferdinandiana 
open shrubland with Heteropogon triticeus and Sorghum intrans tussock grassland 

 Vegetation Community 4 - Corymbia confertiflora +/- Erythrophleum chlorostachys and Terminalia 

grandiflora open woodland, over Planchonia careya open shrubland, with Sorghum intrans and 
Heteropogon triticeus tussock grassland 

 Vegetation Community 5 - Eucalyptus tectifica open woodland, over Terminalia ferdinandiana open 
shrubland, over Heteropogon triticeus open tussock grassland 

Low rises and gravelly side slopes are found mainly found along the western boundary of the project area 
surrounding areas of seasonal inundation.  A small area is also located on the eastern side of the southern 
boundary (see Figure 2-2 land unit map). 

Well-drained flat to gently-undulating upland surface 

These are present within land units 3a, 3b, 3c and 3d and make up approximately 684.4 ha (24.9 %) of the 
project area.  This land form is covered by the following vegetation communities: 

 Vegetation Community 1 - Eucalyptus tetrodonta/E. miniata woodland over Terminalia ferdinandiana 
open shrubland with Heteropogon triticeus and Sorghum intrans tussock grassland 

 Vegetation Community 3 - Corymbia bleeseri +/- Corymbia confertiflora and Eucalyptus miniata open 
woodland, over Livistona humilis open shrubland, with Sorghum intrans tussock grassland 

Well-drained flat to gently-undulating upland surfaces are found in the northern and southern ends of the 
project area with an area of this landform situated adjacent to an intermittently flowing creek line running 
from the central eastern boundary to the north-west corner (see Figure 2-2 land unit map). 
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Imperfectly-drained lower slopes 

Imperfectly-drained flat to gently-undulating upland surface 

These are present within land unit 3e and make up approximately 2.6 ha (0.1 %) of the project area and are 
covered exclusively by: 

 Vegetation Community 11 - Corymbia polycarpa +/- Corymbia confertiflora open woodland, over 
Lophostemon lactifluus and Melaleuca nervosum shrubland, with Sorghum intrans and Eriachne 

burkittii tussock grassland 

Imperfectly-drained flat to gently-undulating upland surfaces are found in the south-eastern corner of the 
project area (see Figure 2-2 land unit map). 

Gentle, lower slopes 

Gentle, lower slopes experiencing wet season waterlogging are present within land unit 4b and 4c and make 
up approximately 121.7 ha (4.4 %) of the project area.  In addition to this area, drainage gullies dissecting 
rocky hills (1c) in the south-east of the project (see Figure 4-1) area show similar drainage attributes and 
vegetation as 4c (Vegetation Community 2).  These drainage gullies discharge as overland flow into poorly 
drained areas of 4c and well-draining 3b in the south-east of the project area (see Figure 2-2 land unit map).   

Gentle lower slopes are covered by the following vegetation communities: 

 Vegetation Community 2 - Erythrophleum chlorostachys +/- Eucalyptus tetrodonta, woodland over 
Syzygium suborbiculare shrubland, with Heteropogon triticeus and Sorghum intrans tussock 
grassland 

 Vegetation Community 4 - Corymbia confertiflora +/- Erythrophleum chlorostachys and Terminalia 

grandiflora open woodland, over Planchonia careya open shrubland, with Sorghum intrans and 
Heteropogon triticeus tussock grassland 

 Vegetation Community 6 - Corymbia bella and Erythrophleum chlorostachys open woodland over 
Pandanus spiralis and Terminalia grandiflora open shrubland, with Sorghum intrans open tussock 
grassland 

 Vegetation Community 7 - Erythrophleum chlorostachys and Eucalyptus tetrodonta open woodland, 
over Corymbia latifolia shrubland, with Heteropogon triticeus and Mnesithea rottboellioides mid high 
open tussock grassland 

Imperfectly-drained, gentle, lower slopes are found adjoining seasonally-inundated areas along the western 
and south-eastern boundaries of the project area (see Figure 2-2 land unit map). 

Seasonally-inundated areas 

Upland drainage lines 

Seasonally-inundated upland drainage lines are present within land unit 5b1. This landform makes up 
approximately 138 ha (5.0 %) of the project area.  In addition to this area, drainage lines (Vegetation 
Community 10) located on the western side of the project area also fall within this land unit (see Figure 2-2 
land unit map).  Upland drainage lines are covered by the following vegetation communities: 

 Vegetation Community 8 - Lophostemon grandiflorus, Erythrophleum chlorostachys and Acacia 

auriculiformis open forest, with Mnesithea rottboellioides tussock grassland 

 Vegetation Community 9 - Eucalyptus alba var. australasica and Melaleuca viridiflora +/- Corymbia 

polycarpa woodland, with Ischaemum australe tussock grassland 

 Vegetation Community 10 - Lophostemon lactifluus +/- Corymbia latifolia and Livistona humilis low 
open forest over Eriachne burkittii tussock grassland 
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Upland drainage lines mainly flowing across the western boundary with a significant creek also located on 
the south-eastern boundary and a smaller system located on the north-eastern boundary (see Figure 2-2 
land unit map). 

Broad plains 

Seasonally-inundated, broad plains are present within land units 6a2 and 6b and make up approximately 
264.8 ha (9.6 %) of the project area.  They are covered by the following vegetation communities: 

 Vegetation Community 11 - Corymbia polycarpa +/- Corymbia confertiflora open woodland, over 
Lophostemon lactifluus and Melaleuca nervosum shrubland, with Sorghum intrans and Eriachne 

burkittii tussock grassland 

 Vegetation Community 12 - Melaleuca viridiflora +/- Grevillea pteridifolia open shrubland, over 
Eriachne burkittii tussock grassland 

Broad plains are seasonally-inundated areas that generally associated with, and drain into, upland drainage 
lines (5b1) on the west and eastern boundary of the project area.  This landform is also located along the 
northern boundary of the property (see Figure 2-2 land unit map).   

4.3 Sensitive vegetation surveys 

Four sensitive vegetation types were identified during the survey program, sandsheet heath, riparian 
vegetation, monsoon forest, and wetlands (Figure 4-6).  These are described below and will require 
consideration in the EIS.  No fire-protected woodlands or confirmed groundwater-dependant ecosystems 
were considered present within the project area, and habitat corridors are likely restricted to riparian areas. 

No EPBC-listed threatened ecological communities were identified within the project area. 

 Sandsheet heath 4.3.1

Sandsheet heath mapping was ground-truthed to a scale of 1:5,000.  The mapping focused on Vegetation 
Community 12 (which was mapped at 1:10,000) as this vegetation community supports species and soil 
types that are typical of sandsheet heath vegetation.  The finer scale of mapping was required as mapping at 
1:10,000 identified a broader variation in vegetation structure and composition, and could therefore 
incorporate areas that are not sandsheet heath.  It was considered necessary to accurately delineate the 
boundary of sandsheet heath within the project area as these areas may require a higher level of 
consideration if they support important threatened speciesô populations. 

Nine flora check sites were conducted within the mapped boundary of Vegetation Community 12 in early 
August 2015 (methodology for check sites is described in Section 4.2.1) (Figure 4-7) (Appendix M).   

Two types of heath were identified ï sandsheet heath and gravel heath ï with the remaining areas within 
Vegetation Community 12 being typical of Corymbia open woodland (i.e. not heath) (Figure 4-7 and see 
representative photographs in Figure 4-2).  These are described below: 

 Sandsheet heath 

Areas of sandsheet heath are located in broad plains that become inundated during the wet season 
and support a range of species typical of this vegetation type ï Melaleuca viridiflora and Grevillea 

pteridifolia in the mid-stratum and a ground-stratum dominated by grasses such as Eriachne 

burkittii and sedges including Fimbristylis spp. and Rhynchospora longisetis.  No upper stratum is 
present.  Soils vary between loamy sand and sandy clay loam, and ódebil debilô mounds are 
frequent on the soil surface.   

The 1:5,000 mapping indicates there is approximately 26 ha of sandsheet heath within the project 
area (i.e. 0.95 % of project area).  Three areas of sandsheet heath vegetation were located ï Area 1 
(northern), Area 2 (central) and Area 3 (southern) (Figure 4-7).   
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 Gravel heath 

The gravel heath vegetation community is located in similar areas of the broad plains that incise 
lateritic bedrock.  This community is also subject to seasonal inundation and the substrate is 
characterised by areas of exposed laterite rock and sandy loam soils with high gravel content 
(approximately 50 %).  Vegetation is dominated by Melaleuca viridiflora, Syzygium eucalyptoides 

subsp. bleeseri and Xanthostemon paradoxus in the mid-stratum and the ground-stratum is 
dominated primarily by grasses including Sorghum intrans, Eriachne burkittii and Eriachne obtusa.  
No upper stratum is present.   

The 1:5,000 mapping indicates there is one area of gravel heath within the project area, which 
equates to 9 ha of gravel heath (i.e. 0.3 % of project area) (located within óArea 1 (northern)ô in 
Figure 4-7). 

 Corymbia open woodland 

The review of Vegetation Community 12 at a finer scale revealed that the remaining areas which are 
not sandsheet or gravel heath are better described as Corymbia open woodland (i.e. not heath).  
The Corymbia woodland is typical of Vegetation Communities 4 or 11 (as per the 1:10,000 
vegetation mapping).  These areas have clay soils (i.e. nutrient rich) and have an upper storey of 
Corymbia polycarpa and/or C. confertiflora, neither of which occur in sandsheet heath or gravel 
heath.   

Small patches of sandsheet may occur within the Corymbia open woodlands (mainly associated with 
Vegetation Community 11); however, these areas were at too fine a scale for the mapping surveys 
conducted at 1:5,000 and 1:10,000.   

To determine the conservationsignificance of heath vegetation identified within the project area, the 
sandsheet heath and gravel heath were targeted during threatened species' surveys, with the main species 
of interest being Utricularia spp., Cleome insolata, Typhonium taylori and Uperoleia daviesae (surveys are 
described in Sections 4.5 and 5.4).  Corymbia open woodland was not regarded to be a sensitive vegetation 
type as this falls outside the definition of heath vegetation according to Liddle et al. 2013. 

Flora and fauna surveys (covered in Sections 4.5 and 5.4) confirmed the presence of two threatened species 
and one near threatened species within the sandsheet heath and/or gravel heath areas: 

 Howard River Toadlet (Uperoleia daviesae) ï Vulnerable under the TPWC Act 
 Spiderflower (Cleome insolata) ï Vulnerable under the TPWC Act 
 a Bladderwort (Utricularia hamiltonii) ï Near Threatened under the TPWC Act. 

Significant populations of Howard River Toadlet and Spiderflower were identified in heath vegetation 
communities in Area 1, which confirms the high conservation value of this location.  Surveys conducted in 
Areas 2 and 3 did not identify significant populations of threatened flora or fauna species. 

Current threatening processes identified during the survey to the local heath vegetation types are high fire 
frequency, land disturbance by recreational vehicles, weed invasion and illegal dumping of rubbish. 
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Figure 4-2.  Photographs of sandsheet heath, gravel heath and Corymbia open woodlands 
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 Riparian vegetation 4.3.2

There are seven seasonal creeks within the project area that support distinctive riparian vegetation 
communities.  These areas are associated with the second order streams, most of which occur on the 
western, southern and south-eastern boundaries (Figure 4-6).  Riparian vegetation (Vegetation Community 8 
and 9) equates to approximately 91.8 ha or 3.3 % of the project area.  In most cases, vegetation is highly 
restricted to the creeks and rapidly transitions into surrounding woodland or another vegetation type 
associated with season flooding/inundation. 

These areas provide unique resources and refuge habitat for a range of native species in the area, including 
two threatened species which were identified during site surveys ï Mertensô Water Monitor (Varanus 

mertensi) and Black-footed Tree-rat (Mesembriomys gouldii).  The Pale-field Rat (Rattus tunneyi) 
(Vulnerable, TPWC Act) may occur within riparian woodlands and associated ecotones; however, fauna 
surveys did not detect this species.  The creeks are likely to be locally important habitat corridors for a range 
of fauna species. 

Current threatening processes identified during the survey: high fire frequency, feral animals and weed 
invasion including Gamba Grass (Andropogon gayanus), Perennial Mission Grass (Cenchrus polystachios) 
and Snakeweed (Stachytarpheta sp). 

  

 

Figure 4-3.  Photographs of riparian vegetation within the project area during the wet season 
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 Monsoon forest 4.3.3

There is a small distinct patch of monsoon forest in the north-eastern portion of the project area (Figure 4-6).  
The patch is approximately 2 ha and is associated with a seasonal creek line and laterite outcrop/breakaway 
within Vegetation Community 8.  There are numerous caves and crevices at this location. 

No threatened species were recorded during the survey program; however, there was a high level of general 
fauna activity ï including observations of at least two Echidnas (Tachyglossus aculeatus) during camera 
trapping surveys. 

The patch experiences a lower fire frequency/impact than the surrounding woodland areas, perhaps due to 
topography and sparse vegetation established on the surrounding laterite shelf.  There is a fairly high density 
of Gamba Grass (Andropogon gayanus) and Mission Grass (Cenchrus polystachios) within the area, mainly 
around the edges of the community.  Other disturbances include off-road tracks, mountain biking, camping 
and feral animals; however, these likely have a minor impact (unless they result in spreading weeds). 

 

 

Figure 4-4.  Photograph of monsoon forest patch in the north-eastern corner of the project area 
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 Wetlands 4.3.4

Two types of wetland were identified within the project area ï seasonal freshwater swamps and a permanent 
freshwater soak (Figure 4-6).   

Seasonal swamps 

There are four distinct swampy areas within the project area, all of which are associated with riparian 
areas/drainages (i.e. Vegetation Communities 8 or 9 as per Figure 4-6).  They support large Paperbark trees 
(Melaleuca viridiflora) with a dense grassy understory in the wet season including Wild Rice (Oryza 

rufipogon), Ischaemum australe and Imperata cylindrica.  Photographs are provided in Figure 4-5. 

The swamps were dry at the end of May and, as the dry season progressed, the dark organic cracking clays 
became exposed.  These areas may provide suitable habitat for waterbirds; however, they are not 
considered to be a significant habitat feature for local populations of threatened, migratory, or wetland 
species due to their small size, degradation by of Feral Pigs and larger wetlands in the local area providing 
better habitat. 

Freshwater soak 

A freshwater soak was located within the project area ï see Figure 4-5 (site photograph) and Figure 4-6 
(location map).  A groundwater study within the project area (see relevant appendix of the EIS) states that 
the underlying clay beds suggest that this is a perched soak rather than spring-fed, although further study 
would be required to definitively establish whether there is a connection to the aquifer below.  For the 
purposes of the biodiversity assessment, the soak is not considered to be a significant groundwater 
dependant ecosystem as it is of small size, does not contain unique species, and is currently highly impact 
by a range of feral animals (such as Feral Pigs and Water Buffalo).  

The soak consists of two main areas, with some other minor puddle/seepage zones (collectively 
approximately 0.32 ha).  A photograph of the largest soak area is shown in Figure 4-5.  It is likely that the 
soak is permanent during years that receive at least an average wet season rainfall (the photograph in 
Figure 4-5 is taken during late October 2014).  The deepest point in October 2014 was approximately 50 cm.  
Surveys throughout the project area did not locate any other permanent sources of water. 

The soak occurs within Vegetation Community 10 (Lophostemon lactifluus +/- Corymbia latifolia and 
Livistona humilis low open forest), which is a community associated with drainages and/or seasonally 
inundated areas.  It falls to the east of a (relatively) steep rocky ridge.  The soak supports dense clumps of 
Pandanus spiralis and is surrounded by large old Lophostemon lactifluus.  Common freshwater fish species 
were observed, including Purple-spotted Gudgeon and Sail-fin Glassfish.  No notable aquatic flora species 
were observed.  The soak was dominated by Wild Rice (Oryza rufipogon) in the wet season (surrounded by 
a dense tall Sorghum intrans Grassland).   

No threatened flora or fauna species were observed to utilise the soak; however, it is considered possible 
that the Pale Field-rat (Rattus tunneyi) (listed as Vulnerable under the TPWC Act) could reside in the vicinity 
of the soak as suitable food resources and vegetation cover is present. 

The soak is moderately impacted by feral animals (such as Feral Pigs and Water Buffalo).  A recreational 
track is located adjacent to the drainage system and, as a consequence, the soak is suffering impacts from 
gully erosion and from regular human activity (e.g. rubbish, trampling, water disturbance and noise). 

  



  

 
 

Client: Intrapac Projects Pty Ltd 30 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

 

 
Seasonal swamp (wet season) 

 
Seasonal swamp (early dry season) 

 
Seasonal swamp (wet season) 

 
Seasonal swamp (dry season) 

 
Freshwater soak (wet season) 

 
Freshwater soak (late dry season) 

 

Figure 4-5.  Photographs of the seasonal swamps and freshwater soak within the project area 
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4.4 Flora survey overview 

Flora surveys within the project area (i.e. vegetation mapping and targeted threatened species surveys) 
identified 196 species (Appendix E).  The main findings are summarised below: 

 Three threatened species were identified ï Cleome insolata, Cycas armstrongii and Typhonium 

praetermissum) ï which are all listed as Vulnerable under the TPWC Act.  These species (and 
others targeted during the survey program) are discussed in Section 4.5. 

 No EPBC-listed species were identified. 

 One species listed as Near Threatened under the TPWC Act was identified during the survey 
program ï Utricularia hamiltonii.  Survey methodology, results and the significance of the 
identification is covered in Section 4.5. 

 One species listed as Data Deficient under the TPWC Act was identified during the survey program 
– Evolvulus alsinoides.   

 Three species listed as Not Evaluated under the TPWC Act were identified during the survey 
program – Hibbertia brevipedunculata, Drosera brevicornis and Drosera fulva.  

 Four declared weeds under the NT Weed Management Act were identified ï Andropogon gayanus, 

Cenchrus polystachios, Hyptis suaveolens and Stachytarpheta species.  The weed survey 
methodology and results are described in Section 4.6. 

 The remaining species are listed as Least Concern under the TPWC Act. 

4.5 Threatened flora species surveys 

The following section details the specific methodologies and results of the targeted surveys for the following 
eight threatened species and two near threatened species identified in the likelihood of occurrence 
assessment in Section 3: 

 Atalaya brevialata 
 Spiderflower (Cleome insolata) 
 Darwin Cycad (Cycas armstrongii) 
 a Typhonium (Typhonium praetermissum) 
 a Typhonium (Typhonium taylori) 
 a Bladderwort (Utricularia dunstaniae) 

 a Bladderwort (Utricularia singeriana) 

 a Bladderwort (Utricularia hamiltonii) 

 a Bladderwort (Utricularia holtzei) 
 Trigger Plant (Stylidium ensatum) 
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 Atalaya brevialata 4.5.1

Description 

Atalaya brevialata is a small sub-shrub with long linear leaves that grows in the ground strata.  According to 
Cowie (2014) A. brevialata appears restricted to foot-slope sites with more open vegetation on deeper, 
coarser sandy soils mostly along a specific, distinct geological boundary.  A. brevialata grows in woodland 
with varying proportions of Eucalyptus tectifica and Corymbia foelscheana but also with Xanthostemon 

paradoxus, Terminalia grandiflora and Acacia hemignosta in the overstorey with an open layer of perennial 
grasses such as Eriachne avenacea.  Suitable habitat appears to often occur in a narrow band upslope of 
sandy, poorly-drained flats dominated by Grevillea pteridifolia and Dapsilanthus spathaceus. 

A. brevialata is endemic to the Northern Territory, where it is known from only five places near the Elizabeth 
River at Virginia and its tributary Amyôs Creek, just to the south of Darwin ï see Figure 3-2.  The project area 
is approximately 10 km upstream west of the nearest known population (Jenkins Rd). 

A. brevialata is listed as Critically Endangered under the EPBC Act but is not listed under the TPWC Act.  As 
the entire population of this species is within the greater Darwin area, this species is under threat from future 
development impacts.  The introduction of Gamba and Mission Grass has resulted in a large increase in fire 
frequency and intensity where present.  The spread of these grasses has also been identified as a threat to 
A. brevialata populations (Cowie 2014). 

Survey method 

There are no formalised survey guidelines for A. brevialata, therefore EcOz consulted with the NT Herbarium 
(Ian Cowie) to discuss the most suitable survey method for this species.  To become familiar with the plant 
and its habitat, a visit was made to a known population on Jenkins Road, immediately prior to conducting the 
targeted search. 

The following techniques were conducted to detect this species and its potential occurrence throughout the 
project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potential habitat 
for A. brevialata; specifically the ecotones of Vegetation Types 11 and 12 (sandsheet heath 
vegetation associations) and gravel-based land units (2a1, 2b1, 2b2, gravel pits) (Figure 4-9).  

 Targeted searches.  The target search involved traversing target habitat within the project area on 
quad bike.  The project area was searched for the relatively easy to detect upper storey (tree) 
species that A. brevialata is known to be associated with ï Corymbia foelscheana, Eucalyptus 

tectifica and Grevillea pteridifolia.  Where these species were detected a search was made (on 
quad bike or on foot) of the associated or adjacent geological boundary for A. brevialata.   

These surveys were conducted on 27 November 2014 by Chris Brady (see Figure 4-9 for survey 
effort).  The timing of the search aligned with that recommended for this species by Cowie (2014), 
who considered the species is most easily detected in late October to December/January when 
plants are flowering and other ground layer species are still short.   

Incidental searches for this species also occurred during the many other flora surveys within the 
project area. 

Results 

The following points highlight the main results from the A. brevialata surveys: 

 A. brevialata was not found during the surveys.   

 The habitat suitability assessment of the project area identified two locations that could be suitable 
for the species A. brevialata ï one in the south-west corner and the other to the north (see Figure 
4-9 and photographs in Figure 4-8 which were taken in the mid dry season).  These areas had 
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distinct ecotones (along the geological boundary) between sandsheet vegetation and laterite gravel 
rise.  The ecotones had a clay soil base dominated by Eucalyptus miniata and E. tetrodonta on the 
southern side and Corymbia polycarpa on the northern side (which are upper storey species that 
are not observed in currently known populations of A. brevialata).  No individuals of A. brevialata 
were identified. 

 Many other A. brevialata searches were conducted throughout the project area in marginal habitat 
(Figure 4-9); however, these areas were not considered to present the specific habitat 
characteristics for the species.  Instead, they were large areas of poorly-drained flats that were 
predominantly clay soil and are dominated by Lophostemon lactifluus with Corymbia polycarpa 
common along the edges (which is not observed in currently known populations of A. brevialata).   

 The key upper storey species that were used as potential óindicator speciesô for A. brevialata were 
either uncommon or not recorded within the project area.  These were Eucalyptus tectifica 
(uncommon), Grevillea pteridifolia (uncommon) and Corymbia foelscheana (not recorded).  

Discussion 

There were two locations considered to be potential habitat for A. brevialata (Figure 4-9); however, 
comprehensive searches within these areas (and other areas that were considered to have marginally 
suitable habitat) did not identify the species.  The main limiting feature of the project area in terms of habitat 
suitability for A. brevialata is the absence of suitable rudasol landforms adjoining areas of sandsheet heath 
required to form the highly-specific ecotone community that this species requires.  The project area is 
upstream of the closest known population of the species; therefore, it is unlikely there is a link between the 
known population and the project area.  In summary, it is considered unlikely that a population of 
A. brevialata is present within the project area. 

  

  

Figure 4-8.  Photographs of the two areas considered as potential habitat for Atalaya brevialata 

Northern Area Northern Area 

Southern Area Southern Area 
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Project area boundary
Internal tracks

Atalaya brevialata was not identified during the survey. 
Assessment of potential habitat within the project area
did not consider it likely to occur.  There were
 two areas identified to present suitable habitat; 
however, no populations were located.
The survey tracks for this species targeted the edge
(ecotone) of vegetation communities 11 and 12  and
rocky or gravelly areas (land units 2a1, 2b1, or 2b2), as 
generally, these location has soils and tree species 
siimilar to that in known populations of Atalaya brevialata.  
Sites were established in areas that presented some 
similar habitat attributes for the species.

Survey results

Atalaya brevialata potential habitat (ecotone areas)
Areas with highest potential for A. brevialata

Imperfectly-drained vegetation communities
11 - Corymbia polycarpa +/- Corymbia
confertiflora open woodland, over Lophostemon
lactifluus and Melaleuca nervosum shrubland,
with Sorghum intrans and Eriachne burkittii
tussock grassland
12 - Melaleuca viridiflora +/- Grevillea pteridifolia
open shrubland, over Eriachne burkittii tussock
grassland

Gravel-based land units
2a1 - Low hills and upper slopes, surface
gravels, open Eucalyptus woodland
2b1 - Gentle sideslopes, low hills, gravelly, open
Eucalyptus woodland
2b2 - Gentle sideslopes, low hills, rock outcrops,
low open Eucalyptus woodland
Gravel pit

Atalaya brevialata survey

!( Atalaya brevialata survey sites
Atalaya brevialata survey tracks
Flora survey tracks (combined)
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 Spiderflower (Cleome insolata) 4.5.2

Description 

Spiderflower (Cleome insolata) is an annual, herbaceous, flowering plant (Westaway and Cowie 2012).  It is 
distinguished from other Cleome species by its wart-like protuberances located on the surface of the seed 
(Short 2010).  

According to Westaway and Cowie (2012), C. insolata commonly grows in inundated sedgeland on silty soil 
with an overlay of laterite gravel; particularly open, exposed habitats on adjoining roadside verges.  
Westaway & Cowie (2012) consider C. insolata to be most easily detected in March and April, when plants 
are flowering and other ground layer species are still short.  Flowers are easily identified by their long, yellow 
petals (Westaway and Cowie 2012).   

The species is endemic to the Top End.  The only previous C. insolata occurrence records have been 
documented at two sites within the Noonamah rural area ï see Figure 3-2.  Seven specimens are preserved 
at the NT Herbarium (Holtz Database).  The populations occur on the edge of the Elizabeth River catchment 
but the extent of this species within the catchment has not been established (Short 2010).   

Cleome insolata is currently listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.  
The main threat to this species is loss of habitat from Darwin rural area experiencing ongoing subdivision 
and development (Westaway and Cowie 2012). 

Survey method 

There are no formalised survey guidelines available for C. insolata, therefore the NT Herbarium (Ian Cowie) 
was consulted to discuss the most suitable survey method for the species.   

A targeted survey for C. insolata was conducted on the 4 and 6 March 2015 by David van den Hoek, with the 
intention of determining the presence of the species and, if found, the population distribution and an 
approximate number of individuals present.  The timing of the survey coincided with that recommended for 
this species by Westaway and Cowie (2012) (described above) and from discussions with Ian Cowie.  

The following techniques were conducted to detect this species and its potential occurrence throughout the 
project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potential habitat 
for C. insolata; specifically lateritic gravel edges of inundated sedge lands and road verges 
dissecting these habitats (including along Redcliffe Rd).   

 Targeted searches.  A survey of suitable habitat was undertaken using a quad bike and on foot, 
this included the entire length of the western boundary road verge (Redcliffe Rd).  For every 
individual located a waypoint was taken to keep a record of the distribution and number of 
individuals found during the survey.  For any suspected C. insolata plants that required further 
identity verification, a specimen was collected for confirmation and lodgement with the Northern 
Territory Herbarium.  A GPS track log was saved to keep a record of the survey effort within 
suitable habitats ï see Figure 4-11. 

Results 

The following points highlight the main results from the C. insolata surveys: 

 Three populations of C. insolata were identified during the survey program, which are referred to as 
Population 1, 2 and 3 (Figure 4-11).  Location data for these records is provided in Appendix I. 

 The majority of records were located in (and on the edge) of an inundated Melaleuca viridiflora 
open woodland (Vegetation Community 12) overtopping lateritic gravel surfaces (area is defined as 
gravel heath in 1:5,000 mapping). 
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 The only significant area of suitable habitat for the species was within the north-west patch of 
Vegetation Community 12 (approximately 9 ha, 0.3 % of the project area), as this comprises large 
areas of lateritic surface gravel and supports gravel heath vegetation as described in the 1:5,000 
sandsheet heath mapping shown in Section 4.3.1.  This area supports Population 1, which was the 
largest population found during the survey program (207 records) (refer to Figure 4-10 for a 
photograph of population locality). 

 Populations 2 and 3 were smaller than Population 1, with 23 and 18 records respectively (refer to 
Figure 4-10 for a photograph of population localities taken in the mid dry season).  These records 
are all outside the project area boundary within the lateritic road verge and open drains of Redcliffe 
Rd that dissects inundated Melaleuca viridiflora open woodland.  

 A specimen was collected, verified and lodged with the Northern Territory Herbarium, increasing to 
eight the number of specimens now lodged and recorded in the Holtze database. 

Discussion 

The survey confirmed that one population of C. insolata occurs within the project area, and that two others 
occur on the roadside adjacent to the project area.  All the populations occur in areas of inundated Melaleuca 

viridiflora open woodland (this area has been defined as ógravel heathô in this report) and on gravel road 
edges transecting this habitat.   

Population 1 is the one which occurs within the project site and includes three ósub-populationsô (as depicted 
by data points in Figure 4-11).  It may be the largest known for the species (at least 207 individuals).  Given 
the small, fine form of the species, and that it is situated within dense ground cover of a variety of other 
sedges and grasses, it is likely that many individuals were missed.  Subsequently, the surveys aimed at 
determining the edge of the population rather than counting all plants within each population. 

The extent of Populations 2 and 3 are less understood as they were located in road side verges and drains, 
and therefore their presence may not be directly associated with their current location.  The presence of 
these populations suggests that there may be other populations within the associated sub-catchment, 
despite the fact that no gravel heath vegetation was identified within the sub-catchment at the scale of 
vegetation mapping undertaken.  These populations are adjacent to the project area boundary; however, 
they would be impacted by drain reconstruction or hydrological modifications. 
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Population 1 (northern sub-population) 

 
Population 1 (northern sub-population) 

 
Population 1 (western sub-population) 

 
Population 1 (southern sub-population) 

 
Population 2 (on Redcliffe Rd outside project area boundary) 

 
Population 3 (on Redcliffe Rd outside project area boundary) 

Figure 4-10.  Photographs of localities of Cleome insolata populations 
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Figure 4-11.  Map of survey effort and results for Spiderflower (Cleome insolata)
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Close-up of Population 1

Cleome insolata potential habitat
Gravel heath area (1:5,000 mapping)
Vegetation community 12 - Melaleuca viridiflora
+/- Grevillea pteridifolia open shrubland, over
Eriachne burkittii tussock grassland      (1:10,000
mapping)

Cleome insolata survey
Cleome insolata survey tracks

!( Cleome insolata records
Flora survey tracks (combined)

The survey was targeted in gravel heath areas within 
vegetation community12.
Cleome insolata was identified during the surveys.
Three populations were found, one in gravel heath 
vegetation within the project area, and two within a 
gravel based roadside drain adajcent to the project area. 
 Population 1 = 207 records (three sub-populations)
 Population 2 = 23 records (in drain outside project area)
 Population 3 = 18 records  (in drain outside project area)

Survey results
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 Darwin Cycad (Cycas armstrongii) 4.5.3

Description 

The Darwin Cycad (Cycas armstrongii) is recognised as a small to medium-sized cycad with a slender trunk 
(Kerrigan et al. 2006).  

C. armstrongii occurs in open grassy woodlands where adequate draining appears to be a limiting factor 
(Kerrigan et al. 2006).  It also occurs on rocky outcrops, undulating hills and plains (Holmes et al. 2005). 
Prime cycad habitat has deep loamy, well-drained soil and the species is frequently associated with 
Eucalyptus miniata and Eucalyptus tetrodonta (Liddle 2009). 

C. armstrongii is endemic to the Top End, with abundant populations occurring throughout the greater 
Darwin region, often forming dense stands (Kerrigan et al. 2006).  Current distribution of the species extends 
from the Adelaide River west to the Finniss River and south to the township of Adelaide River, with patchy 
occurrences further south to Hayes Creek.  Additional populations also occur on the Tiwi Islands and 
Cobourg Peninsula (Kerrigan et al. 2006).  

C. armstrongii is currently classified as Vulnerable under the TPWC Act.  The main threats associated with 
this species are land clearing for urban Darwin development, horticulture, agriculture and forestry. The 
speciesô prime habitat comprises deep loamy soil which is considered suitable for horticulture and agriculture 
(Kerrigan et al. 2012).  Altered fire regime and introduced perennial grasses also appear to be of concern 
(Kerrigan et al. 2006).  Although C. armstrongii are locally abundant in the Darwin region, their long-term 
conservation has to be considered as they are long-lived, have a slow reproductive rate and have localised 
distribution (Liddle 2009).  The species is not listed under the EPBC Act. 

Survey method 

There are no formalised survey guidelines available for C. armstrongii, therefore EcOz designed a survey 
methodology that aimed to estimate the cycad density (per vegetation type) within the project area.  This 
approach was taken as it is known that the project area and surrounds support a large number of C. 

armstrongii.   

The survey was undertaken in early 2015 by David van den Hoek at 39 sites that were established across 
the project area.  It was designed to estimate cycad densities within each vegetation type.  Each site entailed 
a cycad count within a 20 x 20 m quadrat which was completed in conjunction with the land unit survey 
vegetation check sites (described in Section 4.2.1). 

Stem count data were averaged for each vegetation type and converted to number of cycads per hectare 
(see Table 4-2).  Each vegetation type was then assigned to one of three density categories (noting that 
density categories are specific to the project area in the absence of regional standards): 

 Low (< 200 per ha) 
 Medium (200 to 400 per ha) 
 High (> 400 per ha). 

Results 

The following points highlight the main results from the C. armstrongii surveys: 

 C. armstrongii occurred in relatively high numbers in five of the twelve vegetation communities 
surveyed within the project area (see Table 4-2).  A map of the cycad density category for each 
vegetation community is shown in Figure 4-12. 

 Vegetation Community 5 recorded the highest density, on an average of 525 cycads per ha.   

 Extrapolation of the survey results estimates that there are approximately 789,500 cycads across 
the entire project area (noting that this is an estimate only and that cycads will occur in varying 
densities throughout similar habitat within the project area). 
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Table 4-2.  Flora survey - Darwin Cycad density categories for each vegetation community 

Vegetation 
Community 

Area of vegetation 
community (ha) 

Number of 
survey sites 

% of community 
surveyed 

Cycads 
per ha 

Density 
category 

1 1970.9 24 0.05 354.2 Medium 
2 70.6 2 0.11 87.5 Low 
3 15.7 2 0.25 37.5 Low 
4 87.3 3 0.14 158.5 Low 
5 134.9 2 0.06 525.0 High 

Discussion 

C. armstrongii occurs in high numbers within the project area, which is to be expected given it is common in 
woodlands in the greater Darwin region.   
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Figure 4-12.  Map of survey effort and results for Darwin Cycad (Cycas armstrongii)
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Very low (not counted in this area)
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 Typhonium praetermissum 4.5.4

Description 

Typhonium praetermissum is a small, herbaceous geophyte (Holmes et al. 2005). The species is seasonally-
dormant, emerging annually from underground tubers, bulbs or corms (Cowie and Westaway 2012).  Fruits 
occur at ground level and in some cases are found partially underground.  Fruiting takes place during the 
beginning of the wet season between November ï January (Holmes et al. 2005), which constitutes the best 
time for the speciesô detection.  Field identification is often difficult due to the very short flowering period. 
Most T. praetermissum plants are sterile when encountered and leaf material must be collected to correctly 
identify using DNA analysis (Cowie and Westaway 2012).  

Suitable habitat for T. praetermissum is open woodlands in soil types ranging from red brown clay soil and 
shallow or gravelly lateritic soil, either on the plateau edge or bordering with sandsheet and drainage areas, 
which occur in localised areas in the lowlands (Cowie and Westaway 2012).  

T. praetermissum is endemic to the Top End.  It has been recorded at six locations all within the Darwin-
Litchfield region including Virginia, Karama, the Palmerston escarpment, Mandorah and Humpty Doo (Cowie 
and Westaway 2012) ï see Figure 3-2.  Only a small number of populations have been found within these 
areas and most are located in areas suitable for rural or residential development (Cowie and Westaway 
2012).  Six specimens are currently preserved at the NT Herbarium, of which five were collected within the 
Palmerston area and one collected in Virginia (Holtz Database).   

T. praetermissum is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.  The 
current populations are vulnerable to impacts from habitat loss and population fragmentation resulting from 
the development of the greater Darwin region (Cowie and Westaway 2012).  Invasive weed species that out-
compete post-fire regeneration and altered fire regimes also pose a threat (Cowie and Westaway 2012). 

Survey method 

There are no formalised survey guidelines available for T. praetermissum, therefore EcOz consulted with the 
NT Herbarium (Ian Cowie) and DLRM (David Liddle) about how to best survey for this species.  It was 
decided that surveys should take place on the lateritic plateau edges of Eucalypt woodlands and in similar 
habitat bordering on drainage areas within the project area.  Prior to surveys taking place, a known 
population was located to correctly identify this species in the field. 

Surveys for T. praetermissum were conducted at the proposed development site on 22 ï 23 January and 5 ï 
6 February 2015 by David van den Hoek.  The timing of the search was not able to be aligned with the 
fruiting period for this species; however, leaf samples were collected for identification via DNA analysis.  

The following techniques were conducted to detect this species and its potential occurrence throughout the 
project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potential habitat 
for T. praetermissum. Approximately 997.4 ha (36.3 %) of the project area constitutes potential 
habitat for T. praetermissum (land units 2a1, 2b1, 2b2, 3a, 3b and 3c having lateritic gravel 
surfaces, overtopped by Eucalypt woodland) ï see Figure 4-14.  

 Targeted searches.  A survey of suitable habitat was undertaken using a quad bike and on foot.  
For every suspected individual located a waypoint was taken to keep a record of the distribution.  
From that point a 20 m wide radius was searched and the number of individuals was counted.  A 
specimen from each population and leaf phenotype was collected for DNA verification.  A GPS 
track log was saved to keep a record of the survey effort within potential habitat, see Figure 4-14. 

 Determining population extent.  The location of individual plants was mapped, and population 
extents and prioritisation for conservation determined according to population size, density and 
habitat quality. 
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Results 

The following points highlight the main results from the T. praetermissum surveys: 

 T. praetermissum was identified at 26 locations (these locations are referred to as ópopulationsô). 

 All sightings of T. praetermissum were within Vegetation Community 1. 

 A total of 193 T. praetermissum plants were located; most of them in the north-west, north-east and 
south-east of the project area ï see Figure 4-14 and Appendix I (flora).  Identifications were 
confirmed by DNA samples.  Photographs of habitat locations are provided in Figure 4-13. 

Discussion 

T. praetermissum was identified within the project area in relatively high numbers.  The closest known record 
of the species prior to these surveys is approximately 3 km north-west of the project area (see Figure 3-2).  
Therefore, the identification of 26 new locations is considered to be a significant addition to the current 
database and knowledge of the speciesô extent in the local area.  It is possible that this species is more 
widespread than what is presented on database records, as it is fairly difficult to detect (i.e. survey timing is 
critical) and formalised surveys are generally only undertaken for development proposals. 

To determine the importance of each population within the project area, and thereby inform future 
management decisions, each population was ascribed a qualitative category of high, medium or low.  The 
categories were defined in consultation with Ian Cowie from the NT Herbarium according to number and 
proximity of individuals, and the quality of habitat.  This determined that the project area has three main 
areas where óhigh priorityô populations are supported (see Figure 4-14 and  photographs in Figure 4-13). 

  

  

Figure 4-13.  Photographs of areas considered to be of high priority for Typhonium praetermissum 
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 Typhonium taylori 4.5.5

Species description 

Typhonium taylori is a very small, deciduous, perennial geophyte (Holmes et al. 2005).  It is distinguished 
within the genus as having an inflorescence emergent with new season leaves (Holmes et al. 2005), and 
also has a horizontally-orientated flower spike (spadix) from the spathe mouth (i.e. other species 
of Typhonium have a spadix generally vertically-orientated) (DIPE 2006). The above ground, annual shoots 
are seasonally dormant and are likely to emerge from an underground corm during the wet season (late 
December to February in particular) (Kerrigan et al. 2006).  It is common for the above ground shoots to 
survive into the early dry season (end of April and beginning of May).  Flowering has only been documented 
on a few occasions and occurs in mid-January (Kerrigan et al. 2006) as evident by the presence of only four 
specimens preserved at the NT Herbarium (Liddle et al. 2010). 

T. taylori grows on seasonally-saturated sandy soils in nutrient deficient grass or sedgeland (Kerrigan et al. 
2006) and it is known to inhabit areas where Melaleuca viridiflora and M. nervosa are present (Holmes et al. 
2005).  

T. taylori is endemic to the Top End and is currently known from a restricted area on the edge of the Howard 
River floodplain (Kerrigan et al. 2006) ï see Figure 3-2.  Previous records from 1996 to 2005 showed that a 
total of four populations occur within this locality, with an extent of occurrence of 13 km2 (Liddle et al. 2010).  
Further surveys took place in the wet season from December 2009 to May 2010 and increased the number 
of populations to 11 and the extent of occurrence of the species to 43 km2 (Liddle et al. 2010).  

T. taylori is currently listed as Endangered under both the TPWC Act and EPBC Act due to a decline in 
abundance (Kerrigan et al. 2006).  The gradual decline of this species is caused by habitat loss through 
clearing processes for subdivision, disturbance of habitat as a result of sand mining activities, and changes 
in hydrology (Kerrigan et al. 2006).  Invasive weed species and altered fire regimes also pose a threat to this 
species (Kerrigan et al. 2006). 

Survey method 

As there are no formalised survey methods for this species, EcOz discussed survey method with the NT 
Herbarium (Ian Cowie).  Immediately prior to the surveys taking place, a known population of this species 
was visited and photographs and DNA leaf samples collect to inform the survey. 

A targeted survey for T. taylori was conducted in 2015 on March 4 and 6 by David van den Hoek.  The 
survey did not entirely correspond with optimum survey time (December to February) when T. taylori are 
evident and the surrounding vegetation is sparse (Liddle et al. 2010).  However, conditions were still ideal for 
field identification as grass heights did not impair locating the genus. 

The following techniques were conducted to detect this species and its potential occurrence throughout the 
project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for T. taylori.  Approximately 132.7 ha (4.8 %) of the project area constitutes 
potential habitat for T. taylori (Vegetation Community 12) ï see Figure 4-14.  This vegetation 
community is characterised by having saturated sandy soils overtopped by Melaleuca viridiflora 

and M. nervosa. 

 Targeted searches.  A survey of suitable habitat was undertaken on foot.  For every suspected 
individual located a waypoint was taken to keep a record of the distribution.  From that point a 20 m 
wide radius was searched and the number of individuals was counted. A GPS track log was saved 
to keep a record of the survey effort within potential habitat ï see Figure 4-14. 

 DNA verification.  Specimens were sampled from the project site if they were suspected to be 
T. taylori.  To aid in DNA verification of the species (and increase the confidence levels of the DNA 
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analysis), specimens from a known T. taylori population in Girraween were also collected.  These 
were all sent to a DNA laboratory in Perth (Kings Park and Botanic Garden) for analysis. 

Results 

The following points highlight the main results from the T. taylori surveys: 

 Eighteen specimens of Typhonium spp. were collected during the survey.  These were collected in 
sandsheet vegetation that experiences a moderate level of seasonal inundation. Identification to 
species level was not possible in the field due to flowering having already occurred at the time of 
survey; therefore, representative voucher specimens were collected for DNA analysis. 

 The results from the DNA analysis did not confirm the presence of T. taylori within the project area.  
The collected specimens were identified with 90 % accuracy to be T. johnsonianum (pers. comm. 
Ian Cowie 2015).  It was noted that the NT Herbarium was unable to provide sufficient positively-
identified material of T. johnsonianum to provide to the DNA laboratory for comparison, which 
meant that 100 % confirmation that the species was T. johnsonianum was not possible.  Therefore, 
Ian Cowie from the NT Herbarium advised that given the level of dissimilarity between the 
Typhonium sp. sampled from the project site and that from the known T. taylori population at 
Girraween, it can be said with reasonable confidence that the plants are not T. taylori and are likely 
T. johnsonianum which is not threatened.  

Discussion 

A significant population of the species is considered unlikely to occur within the project area due to: 

 Typhonium taylori was not recorded during the survey program 

 The species has a highly restricted range within the Howard River floodplain, of which the project 
area falls on the outer edge.  Furthermore, the project area falls within different surface water 
catchments (Elizabeth River and Adelaide River) to the known populations of T. taylori which occur 
within the Howard River catchment, as per Liddle et al. (2013). 
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Figure 4-14.  Map of survey effort and results for Typhonium praetermissum and T. taylori
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Typhonium praetermissum survey
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(high priority)
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Typhonium praetermissum survey tracks
Flora survey tracks (combined)
Typhonium praetermissum search area
(Land Units 2a1, 3c)

Typhonium taylori survey

#*
Typhonium sp.
(likely T. johnsonianum based on DNA evidence)

Typhonium taylori survey tracks
Flora survey tracks (combined)
Typhonium taylori search area
(areas of seasonal inundation)

Typhonium praetermissum
   - T. praetermissum was confirmed from DNA evidence.
   - Identified at 26 locations ('populations').  
   - Survey recorded a total of 193 records.
Typhonium taylori
   - T. taylori was not identified during the surveys
   - Suspected identifications were vouchered; however, 
     DNA evidence indicated that these were not T. taylori, 
     and more likely to be T. johnsonianum which is a 
     species of Least Concern under the TPWC Act.
Map note:
Survey areas presented are from vegetation and land unit 
1:10,000 mapping.  Be aware that the Typhonium spp. 
surveys are conducted at a finer scale. Therefore, some 
records may fall outside search area polygons.

Survey results
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 Bladderworts (Utricularia spp.) 4.5.6

This section describes the survey of four TPWC-listed Utricularia species: 

 Utricularia dunstaniae 
 Utricularia singeriana 
 Utricularia hamiltonii 
 Utricularia holtzei. 

Descriptions of each Utricularia species are provided below; however, the same survey method was applied 
to each Utricularia spp. and so has not been repeated per species. 

Descriptions  

Utricularia dunstaniae 

U. dunstaniae is a small, annual, terrestrial bladderwort.  The antennae-like appendages of the species 
assist in narrowing the identification process to one of three similar species, also found in the Northern 
Territory (Holmes et al. 2005).  Utricularia are only identifiable to species during flowering.  For this species, 
flowering takes places between March and May (Holmes et al. 2005).  According to the NT Herbarium, the 
best time for species detection is during April and May given that most collections have been during this 
time.   

U. dunstaniae grows in wet sand, often in shallow water, surrounded by Paperbark (Melaleuca nervosa) 
woodland or Feather-flower (Verticordia) Shrubland.  It can be associated with Grevillea pteridifolia, 
Dapsilanthus spathaceus, Eriocaulon spp. and Eriachne burkittii (Kerrigan & Cowie 2012).  The species 
tends to grow in slightly wetter micro-habitats in comparison to the other visually-similar species of Utricularia 

that grows in the NT (Holmes et al. 2005). 

U. dunstaniae is known from Western Australia and the Northern Territory.  In the Northern Territory, it is 
known to grow in the region between Jabiru and the Howard River in seven distinct locations ï McMinns 
Lagoon, Howard River floodplain, Adelaide River floodplain, Kakadu National Park and new subpopulations 
recently recorded from Cobourg Peninsula, near Murgenella and near Finniss River (Kerrigan & Cowie 
2012). 

U. dunstaniae is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.  Three of 
the seven known localities are susceptible to disturbance from sand mining, recreation vehicles including 
quad bikes and motorbikes, subdivision and potential changes in hydrology such as water usage from 
aquifers (Kerrigan & Cowie 2012).  Introduced grasses such as Mission Grass (Cenchrus polystachios) and 
Gamba Grass (Andropogon gayanus) also affect the stability of this species as they increase fire intensities 
(Kerrigan & Cowie 2012).  

Utricularia singeriana 

U. singeriana is an annual, small to medium-sized terrestrial bladderwort with deep, purple solitary flowers.  
The flower is often larger than most other species of Utricularia (Holmes et al. 2005).  Flowering takes place 
between March and May, and fruits begin to develop in May. 

U. singeriana grows on the borders of seasonally-inundated grassland (Kerrigan et al. 2012) and low open 
woodland (Holmes et al. 2005).  Dominant associated plants include Eriachne burkittii, Sorghum spp., 
Pseudopogonatherum spp. and sedges.  There are also records of U. singeriana growing near granite 
outcrops, often in shallow water on sandy loamy substrates (Holmes et al. 2005).  

U. singeriana is endemic to the Northern Territory, with known populations from five locations between 
Darwin and Katherine.  The species was previously recorded early last century from ñ4 miles north-east of 
Port Darwinò.  However, it is believed the population is no longer in existence.  More recent recordings were 
documented from the Edith River region and Marrawal Plateau in Nitmiluk National Park.  This species has 
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also been sighted around the Finniss River in 2010, with the latest collection records located in the greater 
Darwin region in 2011 (Kerrigan et al. 2012).   

U. singeriana is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.  The largest 
known population is under threat from the proposed development for the new township of Weddell, south of 
Darwin, and the likely resultant large-scale changes in hydrology and weed invasion (Kerrigan et al. 2012).   

Utricularia hamiltonii 

U. hamiltonii is recognised as a small, erect, annual aquatic carnivorous plant, and occurs almost always as 
scattered individuals (Holmes et al. 2005).  Flowering occurs from February to June.  

U. hamiltonii is known to occur in sedge land or grassland of floodplains, or depressions, drainage lines and 
swampy areas in open woodland or shrubland.  The species prefers shallow water on moist sandy soils 
(sandsheet heath); however, it has also been documented in areas where drainage is limited (Holmes et al. 
2005).  Vegetation is generally dominated by Melaleuca nervosa with a sedge dominated understorey (often 
Dapsilanthus spathaceus) during the wet season.   

U. hamiltonii is endemic to the Northern Territory.  It is spread widely throughout the Municipality of Litchfield 
including the Howard River floodplain, Adelaide River floodplain and McMinns Lagoon.  It has also been 
recorded east to Kakadu and south to the Fitzmaurice River (Holmes et al. 2005).  

U. hamiltonii is listed as Near Threatened under the TPWC Act and is not listed under the EPBC Act.  It is 
given this classification because a very high proportion of previous collections were found in areas 
susceptible to sand mining (Holmes et al. 2005).  Sandsheet in the Howard River floodplain have been 
identified as an extractive mineral resource and a very high proportion of this habitat is likely to be affected 
by sand mining (Kerrigan & Cowie 2012). 

Utricularia holtzei 

U. holtzei is a very small, annual bladderwort.  It is either a sub-aquatic or a terrestrial species.  The species 
is comprised of a very distinctive lobed flower and often seen resting parallel to the water surface.  Flowering 
occurs between February and May (Holmes et al. 2005).   

U. holtzei is likely to be found in sedge land or grassland of floodplains, or depressions, drainage lines and 
swampy areas in open woodland or shrubland.  The species prefers shallow water on moist sandy soils 
(sandsheet heath); however, it has also been documented in areas where drainage is limited (Holmes et al. 
2005).  Vegetation is generally dominated by Melaleuca nervosa with a sedge dominated understorey (often 
Dapsilanthus spathaceus) during the wet season.  Other associated species include Grevillea pteridifolia, 
Banksia dentata, Lophostemon lactifluus, Verticordia spp, Utricularia spp, Eriachne spp, Sorghum intrans 

and sedges (Holmes et al. 2005). 

U. holtzei is endemic to the Northern Territory, with records shown within five locations throughout the 
Darwin area: the Howard River floodplain, Adelaide River floodplain, Humpty Doo, Shoal Bay Reserve and 
Kakadu (Holmes et al. 2005). The NT Herbarium has occurrence records between January and May; April 
and May appear the most predominant time for collection. 

U. holtzei is listed as Near Threatened under the TPWC Act and is not listed under the EPBC Act.  It is given 
this classification because a very high proportion of previous collections were found in areas susceptible to 
sand mining (Holmes et al. 2005).  Sandsheet in the Howard River floodplain have been identified as an 
extractive mineral resource and a very high proportion of this habitat is likely to be affected by sand mining 
(Kerrigan & Cowie 2012). 

Survey method 

As there are no formalised guidelines for this genus, EcOz discussed survey method with the NT Herbarium 
(Ian Cowie).  Targeted surveys for Utricularia were conducted by David van den Hoek in March and May 
2015 (see Table 4-3).   
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Table 4-3.  Flora survey - Utricularia spp. survey times 

Botanical name TPWC status Survey time 

Utricularia dunstaniae Vulnerable March 2015 
Utricularia hamiltonii Near Threatened March 2015 
Utricularia holtzei Near Threatened May 2015 
Utricularia singeriana Vulnerable May 2015 

The following techniques were employed to detect this species and its potential occurrence throughout the 
project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Utricularia spp.  The 1:10,000 vegetation community mapping indicates that 
approximately 324.9 ha (11.8 % of the project area) constitutes potential habitat for Utricularia spp. 

(Vegetation Community 10, 11 and 12) ï see Figure 4-15.  These vegetation types are suitable 
habitat for Utricularia sp. because they are characterised by seasonally-inundated areas of 
Lophostemon lactifluus and Melaleuca nervosa open shrubland/woodland.  

 Targeted searches.  A survey of suitable habitat was undertaken on foot.  If a suspected 
identification was encountered, a waypoint was taken, the number of individuals was counted, and 
a photograph was taken for identification at the NT Herbarium.  The GPS track log was saved to 
keep a record of the survey effort ï see Figure 4-15. 

Results 

The following points highlight the main results from the Utricularia spp. surveys: 

 Utricularia hamiltonii (Near Threatened, TPWC Act) was identified in Vegetation Community 12 in 
the north-west corner of the project area.  Three individuals within two areas 50 m apart were 
located (i.e. low numbers).  A more detailed assessment of Vegetation Community 12 (at a scale of 
1:5,000) identified that habitat to be gravel heath sub-type (see Section 4.3.1 for detail on 1:5,000 
Vegetation Community 12 mapping). 

 U. holtzei, U. dunstaniae and U. singeriana were not located during the targeted searches. 

 Surveys determined that none of the vegetation communities within the project area have the 
geology required to create the very specific hydrological conditions required to provide suitable 
habitat for U. holtzei, U. singeriana and U. dunstaniae. 

Discussion 

The survey identified the presence of a small population of Utricularia hamiltonii (listed as Near Threatened 
under the TPWC Act) in gravel heath within Vegetation Community 12.  Three individuals were found in two 
patches.  It is common for this species to be found in small scattered populations, making it likely that other 
small populations are located in similar nearby habitat. 

U. holtzei (listed as Near Threatened under the TPWC Act), U. dunstaniae and U. singeriana (both listed as 
Vulnerable under the TPWC Act) were not located within the project area.  Habitat suitability within the 
project area was considered to be low due to the hydrological conditions required within Vegetation 
Community 12 to provide suitable habitat (shallow seepage-fed water) not being present.  
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Figure 4-15.  Map of survey effort and results for the four Bladderwort species (Utricularia spp.)
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for a particular use.  EcOz provides this map without any warranty of any
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Utricularia spp. survey

#* Utricularia hamiltonii records
Utricularia spp. survey tracks
Flora survey tracks (combined)
Utricularia spp. potential habitat
(Vegetation Communities 10, 11 and 12)

Utricularia hamiltonii (Near Threatened, TPWC Act)
   - Identified in low numbers (3 records)
Utricularia dunstaniae (Vulnerable, TPWC Act)
   - Not identified during surveys
Utricularia singeriana (Vulnerable, TPWC Act)
   - Not identified during surveys
Utricularia holtzei (Near Threatened, TPWC Act)
   - Not identified during surveys
Map note:  Refer to flora and fauna report for survey
                  timing for each Utricularia species

Survey results
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 Trigger plant (Stylidium ensatum) 4.5.7

Species description 

Stylidium ensatum is a slender, annual herb ï commonly referred to as a trigger plant ï with flowers that 
respond rapidly to physical stimuli (Holmes et al. 2005).  It is distinguished by its pink or mauve flowers and 
the sword-like throat appendages (Holmes et al. 2005).  Flowering time occurs between June and July.  
According to the Northern Territory Herbarium, previous collections were taken in June and so this month is 
regarded as the best time for species detection (Holtz Database).  

S. ensatum appears to inhabit swampy areas and freshwater watercourses of open forests on damp heavy 
clay or peaty soils within low drainage areas (Cowie & Westaway 2012).  It is associated with Melaleuca 

viridiflora and Lophostemon lactifluus (Holmes et al. 2005).  

S. ensatum is endemic to the Northern Territory.  Historical occurrence records ranging from 1964 ï 1974 
were collected from three localities in the Darwin region including Port Darwin, Lee Point Road and McMinns 
Lagoon (Holmes et al. 2005) ï see Figure 3-2.  Three recent records from 2014 were collected; two of which 
were collected within the Darwin rural area (Girraween) and one from near Hayes Creek approximately 
150 km to the south of Darwin (Holtz Database).  All specimens are preserved at the NT Herbarium.  

S. ensatum is listed as Endangered under the TPWC Act and is not listed under the EPBC Act.  The main 
threats associated with this species are invasive weeds, continual urban development and early burning 
before plants have produced seeds (Cowie & Westaway 2012).  

Survey method 

As there are no formalised survey guidelines for S. ensatum, EcOz discussed the survey method with NT 
Herbarium (Ian Cowie).  A targeted survey was conducted on 11 June 2015 by David van den Hoek.  The 
following techniques were conducted to detect this species and its occurrence within the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of suitable habitat 
for S. ensatum; specifically Vegetation Community 9 (29.24 ha, 1.1% of project area) as this area 
has a higher level of inundation (swampy areas) that may persist into the mid-dry season (June).  

 Targeted searches.  A targeted survey was conducted in areas of suitable habitat within the project 
area.  This involved walking through areas of suitable habitat where soil moisture levels have 
remained high (survey tracks provided in Figure 4-16).  If a suspected identification was 
encountered, a waypoint was taken, the number of individuals was counted and a specimen was 
collected for further identification at the NT Herbarium. 

Results 

The following points highlight the main results from the Stylidium ensatum survey: 

 There are three locations within the survey area that were considered as potentially suitable habitat 
for S. ensatum (due to the presence of swampy conditions that persisted into the mid-dry season); 
however, comprehensive searches within these areas did not identify the species (Figure 4-16).   

 The three areas of potential habitat were wet / swampy during the survey in June 2015 and had 
been recently burnt as part of prescribed burning on the site conducted by the landholder.   

Discussion 

Surveys within suitable habitat for Stylidium ensatum were unable to locate the species.  Fire scars, 
vegetation structure, and a review of NAFI fire mapping suggest that fire frequency is fairly high in this area.  
Given the high level of prescribed burning within the project area, it is unlikely that a significant population of 
this species could persist as plants would be unable to produce viable seed before being burnt (fires are 
typically in April / May, seeding is later in the year than that).  It is therefore considered unlikely that a 
population of Stylidium ensatum occurs within the project area.  
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Figure 4-16.  Map of survey effort and results for Trigger Plant (Stylidium ensatum)
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4.6 Weed assessment 

The objective of the weed surveys was to identify the presence and general distribution of declared weeds 
within the project area.   

 Method 4.6.1

The weed survey was undertaken between January and May 2015, in conjunction with land unit and 
vegetation mapping surveys and targeted threatened flora surveys.  Surveys were conducted by David van 
den Hoek using a quad bike.  The combined distance of these surveys within the project area covered 
approximately 575 km ï including all major tracks, land units and vegetation types.  Weed patch locations 
were recorded on a handheld GPS unit.  Additional attributes were recorded to allow for a more detailed 
understanding of patch size and density in order to accurately prioritise future weed management and 
control.  The following attributes were collected for each weed patch: 

Patch size Patch density 
 5 x 5 m  
 20 x 20 m 
 50 x 50 m 

 Scattered (< 10 % cover) 
 Common (10 ï 30 % cover) 
 Dense (> 30 % cover) 

 Survey limitations 4.6.2

 The weed survey was undertaken over a large area and extended timeframe, therefore some areas 
may have been surveyed at the beginning of the wet season prior to weeds being mature enough 
to allow for a positive identification.  Consequently, some of the surveyed areas may have weed 
populations that are unaccounted for by the survey.   

 A targeted weed survey was not undertaken.  Consequently there are likely to be populations that 
have spread down drainage lines that remain unaccounted for, as these areas may have fallen 
outside the main scope of the environmental surveys undertaken.  

 Results 4.6.3

Weed infestations (of various species) were identified within the project area.  The location and density of 
these are depicted in Figure 4-17.  All the weed species recorded within the survey area are listed as Class 
B (spread to be controlled by land owners and occupiers) and Class C (not to be introduced) under the NT 
Weeds Management Act.  The following declared weeds were recorded within the project area:  

 Gamba Grass (Andropogon gayanus) 
 Mission Grass (Cenchrus polystachios) 
 Hyptis (Hyptis suaveolens) 
 Snake Weed (Stachytarpheta sp.) 

Gamba Grass and Mission Grass infestations were mainly located along tracks and other areas of 
disturbance.  A large infestation of Mission Grass was observed along the track dissecting the property from 
east to west and joining with Alvery Road.  Due to the extent of the population it is likely that it was 
introduced on contaminated machinery during the construction of the track.  It is likely that more infestations 
have spread down drainage lines intersected by this track.  A number of isolated individuals of the highly 
invasive plant Gamba Grass were also recorded in undisturbed areas of Eucalypt woodland. 
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Figure 4-17.  Map of declared weed species and associated densities within the project area
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5 Fauna Survey 

Surveys occurred between October 2014 and March 2015, and there were at least 30 separate trips out to 
the study area to conduct a variety of targeted fauna-related threatened species surveys. 

The structure of this section is as follows:  

 Describe techniques used during the fauna surveys. 

 Provide a general overview of survey results. 

 Detailed description for each of the targeted threatened fauna species; namely speciesô 
descriptions, specific survey method used to target the species, overview of relevant findings and 
an assessment of significance. 

 Description and project implications of pest fauna identified during the surveys. 

5.1 Survey team, permits and nomenclature 

The survey team consisted of four experienced local ecologists from EcOz:  

 Tom Reilly ï Ecologist (ecology team leader) (BSc ï NRM Hons) 

Tom has lived and worked in Alice Springs and Darwin over the past decade.  He has gained expert 
knowledge on flora and fauna speciesô survey techniques, and has undertaken vegetation mapping 
projects throughout the NT. 

 Dane Trembath ï Zoologist  (BSc ï Zoology, MAppSc ï Resource Management) 

Dane is a specialised zoologist well known within the NT who worked in a variety of positions across 
Northern Australia for 15 years.  Daneôs previous role to EcOz was a research associate at the 
Museum and Art Gallery of the Northern Territory where he focused his time on identification and 
characterisation of the fauna of the Northern Territory (specialising in herpeto-fauna). 

 Glen Ewers ï Ornithologist (BSc, GradCert ï Ornithology) 

Glen is an Environmental Scientist has worked around Australia in a range of capacities relating to 
ornithology.  Before starting with EcOz, Glen managed the Broome Bird Observatory, including the 
monitoring and conservation of shorebirds and terrestrial birds.  Glen has undertaken targeted bird 
surveys across the NT and in Cape York.   

 Dr Chris Brady ï Ecologist (BSc ï Ecology Hons), PhD) 

Chris has over 15 years of professional field experience in northern Australia.  He has gained 
extensive knowledge on the flora and fauna of the Top End, and is competent in all forms of wildlife 
survey. 

All surveys were conducted under current Animal Ethics and NT Parks & Wildlife permits: 

 Animal Ethics Project: A12005 ñFauna Studies in the Northern Territoryò.  Expires 5/3/2016. 
 Permit to Interfere with Protected Wildlife NT: 51118.  Expires 30/3/2016. 

Nomenclature and classification of fauna species are taken from the Northern Territory Checklist of Frogs, 
Reptiles, Birds and Mammals (DLRM September 2013).  
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5.2 Survey techniques 

A range of survey techniques were employed to detect the variety of species being targeted.  Meetings were 
had with Brydie Hill from DLRM prior to fieldwork to discuss the proposed approach. 

Small mammal trapping 

Small mammal trapping involved the use of Elliott and cage traps.  Site set-up was based on the 
Environmental Assessment Guidelines for the Northern Territory – Terrestrial Fauna Survey (NRETAS 
2011).  This involved 50 x 50 m quadrats in areas of expansive habitat (such as Eucalyptus woodland) or 
200 m transects along linear habitat types (such as creeks and rocky ridges).  Each site included 20 Elliott 
traps and 3 ï 4 cage traps which were set for a three night period and baited with a mixture of oats, peanut 
butter and sardines in oil.  Traps were set and baited each afternoon, opened overnight, checked at first light 
and closed during the day.  As ants are commonly a nuisance and can inflict injury on trapped animals, the 
baits were removed from traps each morning and the ground surrounding each trap was treated with 
Coopex.  All trapped animals were identified and released near the capture point. 

Seventeen small mammal trap sites were established as part of the survey program, including eight sites in 
the late dry season (November 2014) and nine sites in the late wet season (March 2015) (Figure 5-1; Table 
5-1).  Site selection was based on the threatened fauna species being targeted and is discussed for each 
species in Section 5.4. 

Habitat assessments of each site were undertaken ï including a site photograph, landform, vegetation 
description, habitat notes, existing disturbances (i.e. weeds, fire, erosion) and reference to vegetation type 
and land unit type. 

Survey effort equated to 1,185 trap nights (1,020 Elliott trap nights and 165 cage trap nights). 

Active searching 

The 17 small mammal trap sites were actively searched for mammals and reptiles.  Timing of searches was 
spread throughout the morning, afternoon and night to capture species active at different periods of the day.  
Searches were typically 20 minutes and involved turning rocks and logs, raking through leaf litter and grass, 
looking under bark, trees hollows, in crevices and nocturnal searches.   

Survey effort equates to at least 1,020 minutes of active searching. 

Bird-watching 

Birds were surveyed within a 100 x 100 m quadrat centred on each of the 17 small mammal sites.  Bird 
counts were at least 10 minutes (by one surveyor); however, longer periods occurred during times of 
heightened activity.  Birds were identified by sight (binoculars) and through call recognition.  Surveys took 
place in the early morning (6:30 am ï 8:30 am) and in the late afternoon (4:30 pm ï 5:30 pm).  Birds sighted 
outside survey sites were recorded as incidentals. 

Survey effort equated to at least 510 minutes of systematic bird watching. 

Customised methods ï such as call playback or transect surveys ï were used to target particular threatened 
species such as Masked Owl (Tyto novaehollandiae kimberli).  This is discussed below for the relevant 
species. 
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Camera surveillance  

Camera surveillance involved the use of KeepGuard KG690 digital cameras which are equipped with motion 
detection and infra-red flash (applicable for dark environments and at night).  Cameras were set to record 
continually (day and night).  Cameras were set to a high sensitivity and to take three photographs per trigger, 
with a 10 second interval between triggers. 

Site installation was based on Gillespie et al. (2015) and with reference to Meek and Fleming (2014), and 
involved attaching the camera to a picket and directing it at a habitat feature of interest at a distance of 
between 2 ï 4 m.  In most circumstances a bait canister (filled with peanut butter and/or sardines) was 
placed within the field of view in attempt to attract fauna.  The canister did not allow fauna to remove the bait 
and it therefore remained as an attractant for many weeks.  Cameras that were set on the banks of the 
permanent soak were not baited.  The field of view was cleared of small plants and debris that may result in 
false triggers.  Many sites included a full spectrum of five cameras (as per draft guidelines); however, the 
limited numbers of cameras at the time of survey and requirement to sample multiple areas meant that some 
sites had fewer cameras.  Additionally, due to the regular public access throughout the project area (i.e. 
hunting, quad-biking, horse-riding, mountain-biking etc.) some cameras were stolen or disturbed. 

Twelve camera sites were established as part of the survey program (Figure 5-1; Table 5-2).  Site selection 
was based on the threatened fauna species being targeted and is discussed for each species in Section 5.4.  
If active searching identified the potential for a particular threatened species (i.e. a burrow or digs), a camera 
was directed at this feature. 

Brief habitat descriptions were undertaken ï including recording the landform and any habitat features 
relevant to the targeted threatened species.  Photographs were taken but have not been presented in this 
report. 

Survey effort equated to 662 camera trap days.   

Hair trapping 

Hair trapping involved the use of hair tubes and hair funnels.  Tubes included four different sizes (diameter of 
40, 60, 80 and 100 mm) and were attached to fallen logs, tree trunks or branches.  Generally tubes were set 
on structures that either had hollows or where there were signs of arboreal fauna activity (i.e. scratchings or 
an oil trail on the trunk).  Hair funnels were set on the ground to represent different micro-habitats throughout 
the site.  Traps were baited with peanut butter, oats and sardines were left open for seven days prior to 
collection.   

Four hair trapping sites were established as part of the survey program (Figure 5-1; Table 5-2).  Site 
selection was based on the threatened fauna species being targeted and is discussed for each species in 
Section 5.4.   

Brief habitat descriptions were undertaken ï including recording the landform and any habitat features 
relevant to the targeted threatened species.  Photographs were taken but have not been presented in this 
report. 

Survey effort equated to 896 hair trap days.   

The use of hair traps was not continued in the wet season as they became an issue in terms of reptile injury.  
Consultation with Brydie Hill (DLRM) confirmed that hair trapping was not required for this survey program 
given that camera traps were being deployed. 
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Bat survey 

Micro-chiropteran bat (microbat) species were surveyed via acoustic detection using Wildlife Acoustics 
SM2BAT+ bat detectors.  These were programed on the advice of bat expert Kyle Armstrong to optimise the 
chance of detecting Saccolaimus saccolaimus (the target species for this type of surveying).  Detectors were 
set to automatically record between sunset and sunrise.   

Twelve sites were surveyed for one night each, including six sites in November 2014 and six sites in March 
2015 (Figure 5-1; Table 5-4).  Prior to site selection, tree hollows and caves/crevices were actively searched 
for potential roost sites (using a handheld LED torch).  If microbats or suspected roost sites were identified, 
an SM2BAT+ bat detector was positioned to sample that area to determine if the target species was present.  
The sites were specifically selected to target S. saccolaimus habitat (discussed further in Section 5.4.6).   

Brief habitat descriptions were undertaken ï including recording the landform and any habitat features 
relevant to the targeted threatened species.  Photographs were taken but have not been presented in this 
report. 

Dr Kyle Armstrong (of Specialised Zoological) was contracted to analyse acoustic recordings, and 
specifically look for possibility of S. saccolaimus.  The analysis methodology is provided in the bat 
identification reports for the project area (Appendix H1 and H2).  Dr Armstrong is a recognised bat expert 
and has recently focused his research into identifying S. saccolaimus using bat detectors. 

Mist-netting was planned to be deployed if acoustic recorders provided enough evidence that S. saccolaimus 
could be present at the site.  This was not the case and so nets were not used. 

Amphibian survey 

Amphibians were surveyed by locating suitable habitat (via a series of site visits and inspection of aerial 
imagery) and undertaking a subsequent nocturnal site visit during the wet season.  All visits coincided with 
heavy rainfall events when frog calling is known to be most active.  Call recognition (at least five minutes) 
and active searching (at least ten minutes) was conducted at each site.  Surveys were conducted by Dane 
Trembath who is experienced in frog call recognition across the Top End. 

Thirty-six sites were established as part of the survey program (Figure 5-1; Table 5-5).  Site selection was 
based on habitat requirements for Howard River Toadlet (Uperoleia daviesae), which is the target frog 
species for the survey program (described further in Section 5.4.1).  Survey sites that were considered to 
have high potential to support U. daviesae were visited at least three times during the wet season.  Sites that 
were considered to have low or moderate potential to support U. daviesae were visited between one and 
three times during the wet season.  Sites that exhibited habitat features that would clearly not support U. 

daviesae were subsequently omitted from further return visits (this was so the surveyor could focus on 
priority areas).   

Additional to site visits, seven frog logger sites were also established as part of the survey program (Figure 
5-1; Table 5-6).  SM2BAT+ acoustic recorders were also used to record amphibian calls at some sites which 
were not easily accessible at night (these are henceforth referred to as ófrog logger sitesô).  Acoustic 
recorders were programed to record standard audio frequencies (at high quality) for a 15 minute period 
approximately one hour after sunset for a minimum of five nights.  Data was inspected using the spectrogram 
visualisation of the program Audacity (version 2.0.6).  All sound pulses could be both examined and heard to 
verify the species.  EcOz are aware that acoustic recorders are not a proven methodology for frog 
identification; however, for the purposes of this project, they proved to be useful in detecting the presence of 
the target species U. daviesae in difficult to access sites. 

Habitat descriptions were undertaken at all sites ï including recording the landform and any habitat features 
relevant to the targeted threatened species.  Photographs were taken but have not been presented in this 
report.   

Survey effort equated to at least 395 minutes of frog call recognition, 790 minutes of active searching for frog 
species and 750 minutes of acoustic recordings. 
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Opportunistic observations 

Additional to the systematic surveys described above, there were at least 20 further visits to the project area 
in order to collect baseline data for other aspects (i.e. water, threatened flora, vegetation communities, 
macro-invertebrate, weed and land units).  These surveys were conducted by a range of scientists from 
EcOz that were made aware of potential threatened fauna within the project area.  Records from these 
opportunistic sightings were recorded as incidentals. 

Survey limitations 

 The trapping and search methodologies utilised in this study predominantly targeted only the 
threatened species identified during desktop surveys and therefore did not necessarily provide an 
unbiased or complete indication of species diversity within an area, or allow for other threatened 
species not identified on the database (Moseby & Read 2001; Cunningham et al. 2005; Thompson 
et al. 2005). 

 Some of the sites were difficult to access during the wet season which reduced the ability to 
conduct repeated comprehensive surveys in a time efficient and safe manner. 

 The surveys were aimed at identifying the presence of threatened species within the project area, 
and hence ópopulation surveysô for abundance and density were generally not conducted within the 
project area and surrounds.   

 The results of fauna surveys are only a ósnapshotô in time and, although wet and dry season 
surveys (plus multiple other trips) were undertaken, transient and cryptic fauna may not have been 
recorded. 

 Scats cannot always be correctly attributed to species; however, where they can be confidently 
identified, they provide an accurate indication of the presence and habitat preferences of certain 
species (Telfer et al. 2006). 

 Detection of nocturnal species by spotlight potentially only detects about 25 % of the animals 
present (e.g. Goldingay and Sharpe 2004), and is affected by environmental factors (Wayne et al. 
2005). 

 Fauna and Flora Atlas records are biased toward previous NT Government survey sites and 
accessible sites often recognised for their unique biodiversity.  Therefore, a lack of records at any 
particular site is as likely to indicate that the area has not been previously surveyed as to indicate 
that various species are not present in the area. 
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Table 5-1.  Fauna survey - small mammal trap sites (Elliott and cages) 

Site Easting Northing Habitat Traps Target species 

Dry season (October 2014) 
D1 733277 8596319 Riparian, seasonal, dry during survey 20E; 4C Mg, Rt, Dh 

D2 730216 8595246 Riparian, seasonal, dry during survey 20E; 4C Mg, Rt, Dh 
D3 730182 8596656 Riparian, seasonal, dry during survey 20E; 3C Mg, Rt, Dh 
D4 730221 8599371 Riparian, seasonal, dry during survey 20E; 3C Mg, Rt, Dh 
D5 730297 8602226 Riparian, seasonal, dry during survey 20E; 4C Mg, Rt, Dh 
D6 733384 8602400 Monsoon forest, laterite cave, creek (dry) 20E; 4C Dh 

D7 732625 8600028 Freshwater soak (permanent) 20E; 3C Mg, Rt, Dh 
D8 732468 8599887 Rocky hill with outcrop 20E; 4C Ab, Dh, Pp 

Wet season (March 2015) 
W1 733258 8596393 Riparian, seasonal, flowing during survey 20E; 3C Mg, Rt, Dh 
W2 730706 8594996 Riparian, seasonal, flowing during survey 20E; 3C Mg, Rt, Dh 
W3 730239 8596534 Riparian, seasonal, flowing during survey 20E; 3C Mg, Rt, Dh 
W4 731038 8599757 Rocky hills, caves, creek (with water) 20E; 3C Ab, Dh, Pp 
W5 730545 8602029 Riparian, seasonal, flowing during survey 20E; 3C Mg, Rt, Dh 
W6 733053 8602919 Woollybutt forest on gravelly plain 20E; 3C Ab, Pp, Dh 
W7 732784 8599911 Lophostemon woodland, inundated 20E; 3C Mg, Rt, Dh 
W8 732074 8597173 Rocky gully with Woollybutt/Ironwood 20E; 3C Ab, Dh, Pp 
W9 733164 8597947 Woollybutt forest on rocky hill 20E; 2C Ab, Dh, Pp 
Trap type symbols: E ï Elliott trap; C ï cage trap.   
Target species symbols: Ab - Antechinus bellus; Mg - Mesembriomys gouldii; Rt - Rattus tunneyi; Dh - Dasyurus hallucatus; Pp -
 Phascogale pirata. 

Notes: Sites were actively searched for all fauna species at least 3 times during the day and once at night for a period of >20 mins. 
 

 

Table 5-2.  Fauna survey - hair trap sites 

Site Easting Northing Habitat Traps Target species 

Dry season (November 2014) 
H1 730245 8600866 Woollybutt forest 8 x tube, 4 x funnel Ab, Pp 

H2 733387 8602315 Monsoon forest, laterite cave 8 x tube, 4 x funnel Dh 

H3 732427 8600042 Rocky hill 8 x tube, 4 x funnel Ab, Dh, Pp 

H4 731489 8599182 Riparian, seasonal billabong 8 x tube, 4 x funnel Mg, Rt 

Target species symbols: Ab - Antechinus bellus; Mg - Mesembriomys gouldii; Rt - Rattus tunneyi; Dh - Dasyurus hallucatus; Pp -

 Phascogale pirata. 

Notes: Sites were set for a 7 day period. Tubes were varying sizes. 
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Table 5-3.  Fauna survey - camera surveillance sites 

Site Easting Northing Month Habitat Effort Target species 

CT1 733288 8602269 Oct-14 Monsoon forest, laterite cave 1C, 20D Dh 

CT2 732450 8599955 Oct-14 Eucalypt woodland, rocky hill 2C, 20D Ab, Dh, Pp.  

CT3 732616 8600079 Oct-14 Freshwater soak 3C, 10D Vm, Vp, Mg, Rt, Eg 

CT4 731461 8599301 Oct-14 Seasonal billabong (dry) 1C, 20D Vm, Vp, Mg, Ab, Rt 

CT5 730345 8599335 Dec-14 Riparian (flowing) 1C, 41D Vm, Vp, Mg, Rt 

CT6 730281 8601874 Dec-14 Woollybutt forest, rocky hill 1C, 41D Ab, Dh, Pp 

CT7 731086 8599698 Dec-14 Cave, riparian (flowing) 1C, 37D Vm,Vp,Mg,Ab,Dh, Rt 

CT8 730252 8595200 Dec-14 Riparian (flowing) 1C, 41D Vm, Vp, Mg, Rt 

CT9 732099 8597077 Jan-15 Woollybutt forest, rocky gully 5C, 19D Ab, Dh, Pp 

CT10 733247 8596453 Jan-15 Riparian (flowing) 5C, 19D Vm, Vp, Mg, Rt 

CT11 732721 8603401 Feb-15 Woollybutt forest, flat plain 5C, 20D Vp, Gs, Ab, Pp 

CT12 730461 8602149 Feb-15 Riparian (flowing) 5C, 20D Vm, Vp, Mg, Rt 

Trap type symbols: C – Camera; D – Days 

Target species symbols: Vm - Varanus mertensi; Vp - Varanus panoptes; Gs - Geophaps smithii smithii; Ab - Antechinus bellus; 

Mg - Mesembriomys gouldii; Rt - Rattus tunneyi; Dh - Dasyurus hallucatus;, Pp - Phascogale pirata; Eg - Erythrura gouldiae. 

 

 

Table 5-4.  Fauna survey - bat detector sites 

Site Easting Northing Habitat Effort 

Dry season (October 2014) 
B1 733319 8596397 Riparian, seasonal, dry at time of survey SM2+ for 1 night 
B2 730311 8595204 Riparian, seasonal, dry at time of survey SM2+ for 1 night 
B3 730351 8600784 Woollybutt forest, adjacent to low rocky hills SM2+ for 1 night 
B4 730187 8602194 Riparian, seasonal, dry at time of survey SM2+ for 1 night 
B5 732645 8599937 Freshwater soaks (permanent) SM2+ for 1 night 
B6 733314 8602372 Monsoon forest, laterite caves, creek (dry) SM2+ for 1 night 
Inc - - Variety of habitat traversed during spotlighting Anabat for 3 nights 
Wet season (April 2015) 
B7 733306 8597954 Woollybutt forest on a rocky hill SM2+ for 1 night 
B8 732227 8597547 Woollybutt forest on flat rocky plain SM2+ for 1 night 
B9 730420 8595205 Woollybutt forest adjacent to creek line (flowing) SM2+ for 1 night 
B10 730751 8600146 Woollybutt forest on rocky hills, close to creeks SM2+ for 1 night 
B11 730357 8601753 Woollybutt woodland on low rocky hill SM2+ for 1 night 
B12 733141 8602938 Woollybutt open forest on laterite plain SM2+ for 1 night 
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Table 5-5.  Fauna survey - amphibian survey sites 

Site Easting Northing Visits Date of visits Basic description 
Potential for 
U. daviesae 

F1 730165 8602422 7 
22 & 30 Jan, 
9, 11 & 25 Feb, 
13 & 18 Mar 

Sandsheet Known 

F2 730605 8602586 3 9 & 25 Feb, 13 Mar Flooded grassland; gravelly  Moderate 
F3 730917 8603011 3 9 & 25 Feb, 13 Mar Flooded grassland; gravelly High 
F4 731421 8602722 1 9 Feb Old gravel scrape Low 
F5 731684 8602522 1 9 Feb Open woodland; grassy  Low 
F6 731195 8602168 1 9 Feb Swamp/grassland  Low 
F7 730779 8602173 1 9 Feb Old gravel pit; gravelly  No 
F8 730527 8602045 3 9 & 25 Feb, 18 Mar Edge of creek; disturbed Moderate 
F9 730992 8601814 1 9 Feb Old quarry No 

F10 730878 8601554 3 9 & 25 Feb, 18 Mar Open woodland/flooded 
grassland; stony Moderate 

F11 730192 8601090 3 11 Feb, 13 & 18 Mar Inundated; grassland/sedge High 
F12 730163 8600643 1 11 Feb Open woodland No 
F13 730260 8599917 3 22 & 30 Jan, 11 Feb Inundated open grassland. Moderate 

F14 730233 8599612 3 30 Jan, 11 Feb, 
13 Mar Inundated open grassland  High 

F15 730148 8599419 3 30 Jan, 11 Feb, 
13 Mar Inundated open grassland  High 

F16 730676 8598982 1 30 Jan Ephemeral creek Low 

F17 730478 8597949 3 30 Jan, 11 Feb, 
18 Mar Depression; loamy sand High 

F18 730271 8596971 4 30 Jan, 11 & 25 Feb, 
18 Mar 

Minor creek Moderate 

F20 730171 8596298 3 11 Feb, 13 & 18 Mar Open woodland; inundated Moderate 

F21 730146 8594983 3 11 Feb, 13 & 18 Mar Mixed forest/woodland Low 
F22 730277 8595172 3 11 Feb, 13 & 18 Mar Seasonal creek line Moderate 
F23 730978 8594971 3 11 Feb, 13 & 18 Mar Melaleuca swampland Moderate 
F24 732226 8595139 3 11 Feb, 13 & 18 Mar Minor depression  Moderate 

F25 732803 8594958 3 11 Feb, 13 & 18 Mar Grassland (Speargrass) Low 

F26 733251 8595668 3 11 Feb, 13 & 18 Mar Low laterite rise; woodland Low 

F27 733328 8596467 3 11 Feb, 13 & 18 Mar Ephemeral creek.   Moderate 

F29 730768 8595964 3 11 Feb, 13 & 18 Mar Sandsheet; depression High 

F31 731405 8596706 1 18 Mar Open woodland. No 

F32 732281 8597550 1 18 Mar Open depression; rocky No 
F35 731473 8599225 1 18 Mar Melaleuca swamp No 
F36 731286 8599805 1 18 Mar Highly disturbed area  No 
F37 730833 8600419 2 17 & 18 Mar Open depression  Low 
F38 732983 8598166 1 11 Feb Seasonal drainage No 
F42 733346 8602618 1 18 Mar Melaleuca swamp  No 
F43 732800 8599601 1 18 Mar L. lactifluus woodland  No 

Notes: Some sites are missing from the above table because they were omitted during ground-truthing activities (sites 19, 28, 30, 33, 
34, 39, 40 & 41) 
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Table 5-6.  Fauna survey - amphibian logger sites (automatic frog call recorder) 

Site Easting Northing Days Date Site description 

FL1 730230 8599527 8 22 - 30 Jan 2015 Inundated open grassland 
FL2 730871 8596014 8 22 - 30 Jan 2015 Open depression 
FL3 732226 8601198 5 5 - 10 Feb 2015 Closed depression (shallow) 
FL4 732906 8599631 5 5 - 10 Feb 2015 Closed depression (shallow) 
FL5 733399 8602576 8 25 Feb ï 2 Mar 2015 Melaleuca swamp (seasonal) 

FL6 732367 8601660 8 25 Feb ï 2 Mar 2015 Closed depression (shallow) 

FL7 732349 8602618 8 Feb 10 ï 18 2015 Closed depression (shallow) 

5.3 Fauna survey overview 

A total of 127 fauna species was recorded during the surveys ï 16 amphibians, 29 reptiles, 65 birds and 17 
mammals (see Appendix G for a complete list).  Of these, four are threatened species under the EPBC Act 
and/or TPWC Act; six are introduced species.  A brief summary of data ï organised by class ï is provided 
below. 

 Amphibians 5.3.1

 Sixteen amphibian species were identified during the survey program, which is almost the entire 
suite of frog species predicted to be in the area (16 of 19 species).   

 Frog surveys yielded a total of 274 individual records, of which five species comprised almost 75 % 
of the total records ï Crinia remota, Limnodynastes convexiusculus, Litoria bicolor, Uperoleia 

daviesae and U. inundata. 

 One threatened species was identified ï Howard River Toadlet (Uperoleia daviesae) ï which is 
listed as Vulnerable under the TPWC Act (see targeted discussion in Section 5.4.1). 

 One introduced species was identified ï Cane Toad (Rhinella marina) ï which was observed to 
occur in high numbers throughout creek lines and seasonally-inundated areas within the project 
area.   

 Reptiles 5.3.2

 Twenty-nine reptile species were identified during the survey program, including one dragon, nine 
snakes, five geckos, one legless lizard, eleven skinks and two monitors.   

 One threatened species was identified ï Mertens Water Monitor (Varanus mertensi) ï which is 
listed as Vulnerable under the TPWC Act (see targeted discussion in Section 5.4.2). 

 Three species listed as Data Deficient under the TPWC Act were identified during the surveys ï 
Green Tree Snake (Dendrelaphis punctulata), Common Blue-Tongued Lizard (Tiliqua scincoides) 
and Spotted Tree Monitor (Varanus scalaris). 

 One introduced species was identified ï Asian House Gecko (Hemidactylus frenatus) ï which was 
observed in very low numbers throughout the site.  This species is discussed further in Section 5.5. 

 One adult Six-toothed Rainbow Skink (Carlia sexdentata) was recorded along Redcliffe Road on 
the 7 March 2015 (coordinates 52 ï 730103, 8599453) during an active search.  This skink is not 
known to occur within the Darwin area and is usually confined to the north-eastern areas of the 
Arnhem region, including Groote Eylandt (Horner 1992).  As this was unexpected, the specimen 
was collected and donated to the Northern Territory Museum and Art Gallery for verification.   
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 Birds 5.3.3

 Sixty-five bird species were identified during the survey program. 

 One threatened species was identified ï Partridge Pigeon (Geophaps smithii smithii) ï which is 
listed as Vulnerable under the TPWC Act (see targeted discussion in Section 5.4.4). 

 One species listed as Near Threatened under the TPWC Act was identified during the surveys ï 
Bush Stone-curlew (Burhinus grallarius).  This included observation of juveniles which suggests 
that the project area is suitable breeding habitat for this species. Adults were observed on several 
occasions during the survey program, and the species is likely to be fairly common within the 
project area.  This species is common in the greater Darwin region.  

 A number of species waterbirds such as cormorants, ibis, egrets and herons were observed around 
the freshwater soak in the late dry season.   

 Although three species of nocturnal raptors were detected, surveyors noted a paucity of this type of 
bird.  During targeted Masked Owl surveys, no other nocturnal bird calls were detected, despite 
widespread suitable habitat. 

 Mammals 5.3.4

 Seventeen mammal species were identified during the survey program. 

 One threatened species was identified ï Black-footed Tree-rat (Mesembriomys gouldii) ï which is 
which is listed as Vulnerable under the TPWC Act (see targeted discussion in Section 5.4.7). 

 Two species listed as Near Threatened under the TPWC Act were identified during the surveys ï 
Northern Brown Bandicoot (Isoodon macrourus) and Common Brushtail Possum (Trichosurus 

vulpecula arnhemensis). 

 Northern Brown Bandicoots were observed to be common throughout the project area (more 
common within and adjacent to riparian zones), with the surveys resulting in multiple captures, 
sightings and other evidence (i.e. diggings related to foraging for food).  This species is common in 
bushland and native parkland in the greater Darwin region.   

 Common Brushtail Possums occur within the project area, with captures, sightings and other 
evidence (i.e. tree scratchings) within most riparian areas.  This species is common in the greater 
Darwin region and small bushland blocks and parks in urbanised areas are able to support 
populations. 

 Three introduced species were identified ï including Feral Cat (Felis catus), Water Buffalo 
(Bubalus bubalis) and Feral Pig (Sus scrofa).  These species are discussed further in Section 5.5.  
Horse scats and tracks were observed, however these were thought to be associated with local 
horse riders rather than wild horse.   

 Dingo (Canis lupus) were fairly common throughout the project area.  It is probable that they are 
hybridised with domestic dog species (Canis lupus familiaris). 

 Elliott and cage trapping resulted in a very low trap success (1.35 %).  Three common native 
species were captured ï including six Northern Brown Bandicoot (Isoodon macrourus), eight 
Grassland Melomys (Melomys burtoni) and two Common Brushtail Possum (Trichosurus vulpecula 

arnhemensis). 

 Two Echidnas (Tachyglossus aculeatus) were observed at site CT1 in the laterite outcrop and 
caves which support a small pocket of monsoon forest in the north-east corner of the project area 
(see photograph in Appendix G).  
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 At least nine species of microbat were identified as being present within the survey area, which 
includes three unambiguous species identifications and at least six species that could not be 
unambiguously distinguished based on echolocation data (see technical report in Appendix H).   

5.4 Threatened fauna species’ surveys 

The following section details the specific methodologies and results of the targeted surveys for the following 
ten threatened species identified in the likelihood of occurrence assessment in Section 3: 

 Howard River Toadlet (Uperoleia daviesae) 
 Mertensô Water Monitor (Varanus mertensi) 
 Floodplain Monitor (Varanus panoptes) 
 Partridge Pigeon (Geophaps smithii smithii) 
 Masked Owl (Tyto novaehollandiae kimberli) 
 Bare-rumped Sheath-tailed Bat (Saccolaimus saccolaimus) 
 Black-footed Tree-rat (Mesembriomys gouldii) 
 Fawn Antechinus (Antechinus bellus) 
 Northern Quoll (Dasyurus hallucatus) 
 Pale Field-rat (Rattus tunneyi) 

Northern Brush-tail Phascogale (Phascogale pirata) is mentioned in the EIS Terms of Reference as a 
species requiring scrutiny.  However, as shown in Section 3.4, this species is considered unlikely to occur 
within the project area and so is not considered any further.  Many of the survey techniques that were 
employed are suitable for detecting small mammals such as this species, yet no individuals were detected. 

 Howard River Toadlet (Uperoleia daviesae) 5.4.1

Description 

The Howard River Toadlet (Uperoleia daviesae) is a small frog (17 to 23 mm snout-vent length) with 
numerous pale brown tubercles, a dark body, a narrow yellow to pale-red mid-vertebral stripe, and an 
orange-red groin (Ward et al. 2012).  It is difficult to identify this species based on physical attributes as it is 
very similar to other sympatric species of Uperoleia (especially U. inundata); however, it can be reliably 
distinguished by call (Young et al. 2005). 

The ecology of Howard River Toadlet is poorly known as the species has only been detected during the wet 
season when males call ï usually in early January and February (Young et al. 2005).  The most substantial 
populations occur in sandsheet heath which becomes inundated in the wet season and supports a diverse 
lower stratum of herbs and sedges, and an overstorey of small trees/shrubs including Grevillea pteridifolia, 

Banksia dentata, Verticordia cunninghamii and Melaleuca nervosa (Ward et al. 2012).  Most Howard River 
Toadlet records are from males calling from small mounds around Diptapsilanthus spathaceus, sedges, and 
wetland grasses in flooded areas usually less than 3 cm deep (Reynolds and Grattidge 2013).  Eggs have 
been found in late December and it is likely that the species breeds to at least March (Anstis 2013).  The 
tadpoles are sedentary and floodplain-adapted, with short fat bodies and shallow fins indicative of 
adaptations to living in shallow water (Anstis 2013).  Diet is unknown.  The species is believed to migrate to 
higher ground after breeding, but the distances moved and the preferred refuge habitat during the dry 
season are both unknown (NTEPA 2015, draft).   

Howard River Toadlet is endemic to the Northern Territory.  The currently known distribution is within 
sandsheet heathlands of the Howard and Elizabeth River catchments (Fisher et al. 2011) ï see Figure 3-3.  
A population was known to occur within the north-west part of the project area, on the periphery of what is 
considered the speciesô extent. 
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Howard River Toadlet is listed as Vulnerable under the TPWC Act as its confined population falls within 
potential urban/rural development areas and occurs in habitat where sand mining is targeted.  The species is 
not currently known to occur within any conservation reserves.  It is not listed under the EPBC Act. 

Survey method 

There are currently no formalised guidelines for surveying Howard River Toadlet, therefore EcOz sought 
advice from Graeme Gillespie from the Fauna and Flora Division of DLRM on designing an appropriate 
survey method.  This advice was sought as detection of Howard River Toadlet varies with environmental 
conditions throughout the wet season.  Particularly for the Northern Territory, Dostine et al. (2013) and 
DLRM have highlighted that frog speciesô detectability increases immediately after or during high rainfall 
events, and that for most frog species three repeat surveys under good conditions give a high probability of 
detection for a particular location. 

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Howard River Toadlet (i.e. sandsheet heath and seasonally-inundated areas 
with little flow).  The habitat considered most suitable were within areas described as sandsheet 
heath and gravel heath as per 1:5,000 sandsheet mapping (35 ha / 1.2 % of the project area) 
(Figure 5-1).  The survey also included areas considered to be marginal habitat as they were not 
described to in the 1:10,000 vegetation mapping to be totally consistent with habitat preference for 
the Howard River Toadlet, these area are Vegetation Communities 8, 9, 11 and remaining areas of 
12 which are not considered to be sandsheet or gravel heath) (288.91 ha / 10.6 % of the project 
area) (Figure 5-1).  Aerial imagery was also used to identify depressions or swamps, as these 
areas may be potential habitat for the species and not be delineated by 1:10,000 vegetation 
mapping.  

This resulted in the selection of 36 survey sites for Howard River Toadlet (Figure 5-1; Table 5-5). 

 Targeted searches.  Thirty-six amphibian survey sites were selected within the project area.  Six of 
these sites were considered to have a high chance of supporting populations of Howard River 
Toadlet as there were habitat features present at these sites that were consistent with habitat 
preferences for the species (Table 5-5).  As per the agreed methodology, these were visited (at 
least) three times.  Ten sites were considered to have a moderate chance of supporting Howard 
River Toadlet, and eight sites exhibited a low chance; these sites were visited between one and 
three times.  The remaining sites did not show habitat features consistent with Howard River Toadlet 
habitat requirements; therefore, were not visited as part of targeted surveys for the species.   

Surveys were only conducted during, or directly after, large rainfall events (when the species is 
known to be actively calling).   

Habitat descriptions for each site considered to have the potential to support the species are 
provided in Table 5-7. 

The following activities were carried out at each survey site: 

o Habitat description (dominant trees and understory species, soil type and inundation).  

o Call recognition surveys from a set point for a period of (at least) five minutes.   

o Active searching for a minimum of ten minutes (time was dependent on amphibian activity). 

o If Howard River Toadlet were detected, notes on abundance were recorded (along with 
location coordinates and photographs, if possible). 

o If multiple Howard River Toadlet were detected, the call boundary was logged using a 
handheld GPS by walking around the perimeter of the chorus.   
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The previously-known Howard River Toadlet population at site 1 was visited on each survey event 
(i.e. on seven occasions) to confirm that males were calling on that evening. 

Survey effort equated to at least 395 minutes of frog call recognition and 790 minutes of active 
searching. 

 Frog call recording.  Acoustic recorders were set to record at high quality for a 15 minute period 
one hour after sunset for at least five days.  Seven sites were established, mainly targeting areas of 
suitable habitat that had difficult wet season access (Figure 5-1; Table 5-6).  

Survey effort equated to 750 minutes of acoustic recording time (Table 5-6).   

All surveys were led by Dane Trembath who is recognised by the Museum and Art Gallery of the Northern 
Territory as a local expert in herpetology.  Using the same zoologist for the entire survey ensured 
methodology remained consistent and minimised problems associated with different abilities of frog call 
identification that would have been present with multiple surveyors. 

Results 

The following points highlight the main results from the Howard River Toadlet surveys: 

 Howard River Toadlet were detected at nine sites (1, 3, 6, 11, 14, 15, 17, L6 and L7), with another 
14 incidental records mainly in habitat located along the western boundary of the project area 
(Figure 5-3) (see photograph in Appendix J; location coordinates are provided in Appendix I).  
These records ranged from 1 to > 100 individuals calling in chorus during a single visit.  Sightings 
of the species were assigned to the following categories to aid in determining the óimportanceô of 
the record: 

o Large population (> 100 individuals calling) 
o Small population (between 2 ï 10 individuals calling) 
o Individuals (1 individual calling) 

 Two large populations and one small population were identified (referred to as Populations 1, 2 and 
3 respectively).  The remaining records were of individuals calling, often in sub-optimal habitat 
(such as laterite-based drains or inundated areas with high Speargrass density). 

 Population 1 (corresponding to survey site 1) is a previously-known Howard River Toadlet 
population and was visited on seven occasions.  This site was used as the reference site 
throughout the survey period.  The volume and extent of calling Howard River Toadlet was 
overwhelming during the surveys, and it is likely that many hundreds of males (potentially 
thousands) persist in the area.  The call boundary is 4.5 ha; this was determined on the 7 March 
2015 when Howard River Toadlet were calling in particularly high numbers due to heavy rainfall 
earlier in the evening.  This population occurs within areas mapped as sandsheet heath and gravel 
heath (described in Section 4.3.1).  The majority of the calls were recorded in sandsheet heath.  
Representative site photograph is provided in Table 5-7, and a selection of other more habitat-
specific photographs are provided in Figure 5-2. 

 Population 2 (corresponding to survey sites L3, L6 and L7) is located in an elevated drainage 
depression which is positioned further up the catchment than Population 1.  Acoustic recorders 
identified that the population was widespread across the depression and the chorus was resonant 
(indicating a large number of males).  Identified late in the season, Howard River Toadlet had 
ceased calling at this site before 18 March 2015 when a visit was undertaken, therefore the call 
boundary was not confirmed.  Instead, an inferred call boundary was produced based on suitable 
habitat mapping, which resulted in an area of approximately 3.8 ha (refer to Figure 5-3).  This 
population occurred in Vegetation Community 11, which contains similar elements to sandsheet 
heath habitat in Vegetation Community 12 but supports an upper storey of Corymbia polycarpa.  
Ground strata habitat features at the site had higher clay content than what is expected in 
sandsheet heath; however, the presence of debil debil mounds, shallow inundation, and typical 
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ground and mid strata flora species are all habitat features typically observed in other known 
Howard River Toadlet populations.  Representative site photographs are provided in Table 5-7. 

 Population 3 (corresponding to survey site 14) is located in a seasonally-inundated area positioned 
between two seasonal creeks.  This area was visited on three occasions and consistently recorded 
the presence of low numbers of Howard River Toadlet (between 2 and 10 calling males).  Again, 
Howard River Toadlet had ceased calling at this site before 18 March 2015 when a visit was 
undertaken, therefore the call boundary was not confirmed.  Instead, an inferred call boundary was 
produced based on suitable habitat mapping, which resulted in an area of approximately 4.9 ha 
(refer to Figure 5-3).  The site occurred in Vegetation Community 11, which contains similar 
elements to sandsheet heath habitat in Vegetation Community 12 but supports an upper storey of 
Corymbia polycarpa and had a soil profile that exhibited high clay content. Debil debil mounds were 
present, but in lower numbers than observed in the larger populations 1 and 2.  Representative site 
photographs are provided in Table 5-7. 

 All records were of adult males (because call was used as the identifying feature and only males 
call).  

 Most records were of individuals on the top of short mud or grass clumps (often referred to as debil 
debil mounds) in shallow-flooded grassland (abundance of sedges) with Melaleuca nervosa, M. 

viridiflora, Grevillea pteridifolia and Corymbia polycarpa.  However, there were some individuals 
calling from roadside drains on very hard lateritic substrate along Redcliffe Road.  It is likely these 
records are of individuals that may have swam or been flushed away from main breeding areas 
during rainfall events. 

 The majority of Howard River Toadlet had stopped calling on the final visit on 18 March 2015.   

 There is an area of sandsheet heath in the southern portion of the project area (i.e. survey sites 20 
and 29) that presents an example of ideal habitat for the Howard River Toadlet (refer to sandsheet 
mapping site description in Appendix M for representative photograph and description of this area).  
Three visits to these sites did not record the species.  A óonce offô incidental record of Howard River 
Toadlet 500 m downstream of the sandsheet patch was detected on the bank of a creek adjacent 
to the sandsheet patch; which may indicate a population occurs in the area.  However, surveys 
were unable to locate the species in the adjacent sandsheet habitat. 

Discussion 

The survey confirmed that Howard River Toadlet occurs within the project area and that three distinct 
populations are present (of which two may be the largest known populations of the species).  Population 1 
occurred in areas mapped as sandsheet heath and gravel heath within Vegetation Community 12, which 
offers the typical habitat characteristics for the species.  Populations 2 and 3 occurred in areas described as 
Vegetation Community 11, and specifically comprised of an appropriate level of wet season inundation and 
debil debil mounds were present. 

The 1:5,000 sandsheet heath mapping for the project area identified three areas of sandsheet heath.  The 
northern area of sandsheet heath (referred to as Area 1 in Figure 4-7) is where Population 1 is located; 
however, surveys within the remaining two areas did not record Howard River Toadlet populations (despite 
these locations exhibiting habitat features that are consistent with habitat preferences for the species). 

The survey extent and rigour, and the detailed inspection of the project area for suitable habitat, suggest that 
it is unlikely that other significant populations are present.  The location and extent of dry season refuge 
habitat for the each population of this species within the project area is not known.   
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Figure 5-2.  Photographs of habitat at Howard River Toadlet Population 1 
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Table 5-7.  Howard River Toadlet (Uperoleia daviesae) site descriptions 

Site Frog survey site descriptions 

Large population (Population 1) 

F1 

 

General landform: Open flooded sandsheet heath 
with sandy mud substrate 

Land unit: 6b 

Vegetation Community: 12 
Dominant flora: Melaleuca nervosa (15 %), M. 
viridiflora (10 %), Grevillea pteridifolia (5 %), 
Eriocaulon sp. (30 %), Fimbristylis sp. (15 %), 
Eriachne burkittii (5 %). 
Relevant habitat features: Abundance of small 
mud mounds; shallow inundation; dominant sedge 
land. 

Large population (Population 2) 

FL3 

 

General landform: Closed depression with areas 
of inundation and sedges, high clays. 
Land unit: 6a2 

Vegetation Community: 11 
Dominant flora: Corymbia polycarpa (3 %), 
Lophostemon lactifluus (6 %), Melaleuca nervosa 
(2 %), M. viridiflora (1 %), Acacia sp. (5 %), 
Eriachne burkittii (20 %), Sorghum intrans (5 %), 
variety of herbs and sedges. 
Relevant habitat features: Moderate presence of 
small mud mounds; shallow inundation; minor 
sedge land. 

FL6 

FL7 

Small population (Population 3) 

F14 

 

General landform: Seasonally-inundated area 
between two creek lines. 
Land unit: 6a2 

Vegetation Community: 11 
Dominant flora: Corymbia polycarpa (2 %), 
Lophostemon lactifluus (4 %), Melaleuca nervosa 
(2 %), M. viridiflora (1 %), Grevillea pteridifolia 
(1 %), Sorghum intrans (20 %), Eriachne burkittii 
(5 %) 
Relevant habitat features: Small presence of 
small mud mounds; limited shallow inundation; 
minor sedge land. 

FL1 

Single records 

F3 Flooded grassland on gravelly substrate (with Grevillea pteridifolia, Pandanus spiralis, Melaleuca 
nervosa). 

F6 Swamp/grassland (with Lophostemon lactifluus, Hakea arborescens, Petalostigma pubescens) 

F11 Seasonally-inundated (marginal) grassland at bottom of open woodland rocky rise/ridge dominated 
by Eucalyptus miniata. 

F15 Inundated open grassland (with Pandanus spiralis) adjacent to ephemeral creek / drainage 

F17 Depression area that becomes a seasonal swamp (with Pandanus spiralis).  Surrounded by 
Eucalyptus open woodland with grassy understorey  
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Site Frog survey site descriptions 

None recorded 

F2 Flooded grassland on gravelly substrate (with Atalaya hemiglauca, Buchanania obovata, 
Planchonia careya, Syzygium eucalyptoides, Terminalia ferdinandiana). 

F4 Old gravel scrape/burrow pit.  This area has been extensively cleared. Gravel surface. Seasonally-
inundated. 

F5 Open woodland with grassy understorey (with Terminalia ferdinandiana, Xanthostemon paradoxus, 
Livistona humilis). 

F7 Old gravel pit. Gravel surface. Seasonally-inundated (mostly open with scattered Calytrix 
exstipulata). 

F8 Disturbed areas.  Edge of ephemeral creek and track.  Loam clay soils that become flooded during 
large rainfall events (with Lophostemon lactifluus, Pandanus spiralis). 

F9 Old quarry.  Site becomes wet from flood out of creek, however no typically seasonal inundation 
(with Erythrophleum chlorostachys, Lophostemon lactifluus, Eucalyptus alba). 

F10 Open woodland/flooded grassland on stony substrate (with Grevillea heliosperma, Melaleuca 
nervosa, Pandanus spiralis, Petalostigma pubescens, T. ferdinandiana). 

F12 Open woodland with grassy understorey. Only minor level of seasonal inundation (with mixed 
Eucalyptus species). 

F13 Seasonally-inundated open grassland on the edge of ephemeral creek/drainage (with Grevillea 
pteridifolia, Melaleuca nervosa). 

F16 Ephemeral creek. Minor drainage with edges of creek becoming seasonally-inundated (with 
Pandanus spiralis, Speargrass). 

F18 Minor creek. Seasonally-inundated open grassland (with Pandanus spiralis).  Surrounded by 
Eucalyptus open woodland. 

F20 Open low woodland with grassy understorey. Seasonally-inundated (with Pandanus spiralis, 
Grevillea pteridifolia). 

F21 Mixed forest/woodland with Speargrass understorey. Transition community between seasonal 
creeks (with Erythrophleum chlorostachys, Pandanus spiralis, L. lactifluus). 

F22 Seasonal creek line (with Lophostemon lactifluus, Melaleuca spp.).  Surrounded by Eucalyptus 
woodland (mixed species). 

F23 Melaleuca swampland.  Seasonally-inundated. Surrounded by Eucalyptus woodland with a dense 
Speargrass understory. 

F24 Minor depression associated with seasonal drainage line. Open grassland (with Corymbia bleeseri, 
Livistona humilis, Erythrophleum chlorostachys). 

F25 Low open grassland (Speargrass) on gravely sand. Seasonally-inundated (marginal).  Associated 
with minor seasonal drainage line. 

F26 Low laterite rise with Eucalyptus miniata woodland/forest. Site includes a seasonal drainage 
associated with a small laterite breakaway. Gravelly and sandy surface. 

F27 Ephemeral creek.  Surrounding area gets flooded / inundated for extended periods during the wet 
season (with Lophostemon lactifluus, Melaleuca viridiflora). 

F29 Open depression that becomes seasonally-inundated. Associated with small drainage line (with 
Pandanus spiralis, Grevillea pteridifolia, Melaleuca nervosa).  

F31 Open woodland with grassy understorey (with Eucalyptus tetrodonta, E. miniata, Calytrix 
exstipulata). Adjacent to rocky drainage line with limited seasonal inundation. 

F32 Open depression surrounded by an Eucalyptus miniata open woodland/forest with Speargrass 
understorey.  Clay loam soils surrounded by rocky plains, minor undulations. 

F35 Melaleuca swamp, seasonally-inundated. Cracking clay in dry season. Surrounded by Eucalyptus 
woodland over Speargrass. 

F36 Highly disturbed area where the drainage line crosses the track (surrounded by Eucalyptus alba, 
Buchanania obovata, Planchonia careya, Livistona humilis). 



  

 
 

Client: Intrapac Projects Pty Ltd 75 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

Site Frog survey site descriptions 

F37 Open depression that gets seasonally-inundated (marginal). Grey to light brown sandy clays with 
evidence of small mounds (with E. confertiflora, P. spiralis, Speargrass).  

F38 Seasonal drainage running through Eucalyptus open forest, grassy understorey.  Rapid drainage.  
Sandy loam soils surround by steep rocky slopes. Speargrass dominant.  

F42 Melaleuca swamp (seasonal) surrounded by lateritic plain dominated by Eucalyptus miniata and E. 
tetrodonta.  

F43 Lophostemon lactifluus woodland on edge of depression that was dominated by Speargrass.  
Gravelly surface. Seasonally-inundated. 

FL2 
Open depression that becomes seasonally-inundated.  Associated with small drainage line (with 
Corymbia polycarpa open woodland and Pandanus spiralis, Melaleuca viridiflora and M. nervosa 
over Sorghum intrans).  Low amount of sedges and limited inundation. 

FL4 Closed depression (shallow). Corymbia polycarpa and Lophostemon lactifluus isolated trees over 
Sorghum intrans and Eriachne sp. grassland. Currently dry. 

FL5 Melaleuca swamp (seasonal) surrounded by lateritic plain dominated by Eucalyptus miniata and E. 
tetrodonta. 
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Figure 5-3.  Map of Howard River Toadlet (Uperoliea daviesea) survey results within project area
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 Mertens’ Water Monitor (Varanus mertensi) 5.4.2

Description 

The Mertensô Water Monitor (Varanus mertensi) is a large (up to 1.1 m) dark-grey monitor covered with small 
cream to yellow spots, and with a strongly laterally-compressed tail (Wilson and Swan 2010).  

Mertensô Water Monitor is semi-aquatic and arboreal, and occupies edges of freshwater watercourses and 
lagoons where it forages for aquatic prey (Christian 2004a), which mostly includes fish (but may also 
opportunistically eat other groups such as frogs).  It is seldom seen away from freshwater and is often 
observed on the edges of freshwater creeks, dropping from vegetation when disturbed.  Mertensô Water 
Monitor can remain submerged for long periods.  This species breeds in the early dry season. 

This species is found across northern Australia from Cape York Peninsula to the Kimberley (Christian 
2004a).  Mertensô Water Monitor is known to occur in the Darwin region, with records in Casuarina Coastal 
Reserve, Howard Springs and Fogg Dam (Goodfellow 1993).  However, there are only two records detected 
within the region encompassed by the Infonet database search, with the latest record occurring in 2006 
(Appendix A).   

Mertensô Water Monitor is listed as Vulnerable under the TPWC Act due to a known decline in this species 
abundance because of death associated with predation on the Cane Toad (Rhinella marina) (Doody et al. 
2006; Doody et al. 2009; Doody et al. 2015; Griffiths and McKay 2005).  It is not listed under the EPBC Act. 

Survey method 

There are no formalised survey techniques or protocol for Mertensô Water Monitor, therefore EcOz designed 
the survey based on experience and reference material.  The surveys were led by Dane Trembath who has 
extensive experience in surveying for this species in the Northern Territory.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Mertensô Water Monitor (i.e. creek lines).  Approximately 0.5 % (14 ha) of the 
project area constitutes potential habitat for Mertensô Water Monitor during the wet season (based 
on 14 km of second order creeks of 10 m width within Vegetation Communities 8 and 9 ï  Figure 
4-1).   

 Transect searches.  Five transect surveys (approximately 200 m) were conducted along creek lines 
during the wet and dry seasons (Figure 5-1).  This involved walking slowly along the creek banks 
for signs of Mertensô Water Monitor basking or foraging along the banks, in trees and in shallow 
water.   

 Camera surveillance.  Seven of the 12 camera trap sites occurred in suitable habitat for Mertensô 
Water Monitor (CT3, CT4, CT5, CT7, CT8, CT10 and CT12), which equates to 364 camera trap 
days (Figure 5-1; Table 5-3).  

 Cane Toad abundance.  Cane Toad presence was also noted throughout the project area, as 
generally where Cane Toad are abundant, Mertensô Water Monitor are absent (Doody et al. 2006; 
Doody et al. 2009). 

 Incidental.  Incidental searches for this species also occurred during other activities such as water 
sampling, fauna trapping and vegetation assessments (however, these activities were not 
quantified as part of search effort for the species). 
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Results 

The following points highlight the main results from the Mertensô Water Monitor surveys: 

 Five sightings of the Mertensô Water Monitor were recorded during the wet season (including four 
juveniles/sub adults and one adult), confirming that the species occurs in three (of the five) second 
order creek lines (refer to Figure 5-4).  A photograph of the adult is provided in Appendix J. 

 No sightings of Mertensô Water Monitor occurred in the dry season. 

 Camera trapping did not detect the species. 

 According to the habitat suitability assessment: 

o There are seven freshwater seasonal creeks within the project area that constitute suitable 
habitat for Mertensô Water Monitor (these are mapped at second order streams in Figure 
4-1).  These creeks were flowing during the wet season period and had moderate to high 
numbers of freshwater fish.  All creeks were dry during dry season surveys. 

o Cane Toads are well established along drainages throughout the project area, including 
locations where Mertensô Water Monitor was detected.  

Discussion 

The identification of Mertensô Water Monitor during the surveys indicates that a population of the species 
utilises habitat within the project area.  Suitable habitat for the species is restricted to the seven (ephemeral) 
second-order creek lines; the species was recorded within three of these. 

As this species does not forage far from water, it is likely that it only occurs within the project area during the 
wet season (when the creeks contain water).  The individuals sighted are likely to use (off-site) downstream 
areas during the dry season (i.e. Elizabeth River or Adelaide River) and migrate upstream in the wet season 
in search of food resources and breeding opportunities.  Consequently, riparian habitat within the project 
area is considered to be important to sustain local Mertensô Water Monitor populations, and impacts to 
riparian habitat may reduce the population of the species in the local area. 

It is difficult to determine the impact of Cane Toad on Mertensô Water Monitor within the project area; 
however, it appears that Mertensô Water Monitor are persisting in areas where Cane Toad are likely to have 
been established for many years (the survey recorded high numbers of Cane Toad along the creek lines).  
Perhaps this is due to an abundance of freshwater fish in the streams, which means that Mertensô Water 
Monitor may prefer to prey on fish rather than amphibians.  

 Floodplain Monitor (Varanus panoptes) 5.4.3

Description 

The Floodplain Monitor (Varanus panoptes) is a large robust monitor (up to 1.4 m) that is blackish-brown to 
reddish-brown.  Its laterally-compressed tail has a pale end with narrow dark bands. 

Floodplain Monitor occupies a wide variety of habitat types but is mostly found on the edges of 
watercourses/lagoons and savannah woodlands (Christian 2004b).  It is an active forager of any animal 
material including carrion, eggs, invertebrates and vertebrates (Shine 1986; Losos & Greene 1988).  
Typically this species shelters in burrows but can also use hollow trees or logs (Christian 2004b).  Like most 
varanids, Floodplain Monitor is more active in the wet season and will seek refuge in burrows/trees/logs 
during the dry season.  However, it can be active throughout the dry season if permanent water and food 
resources are available.   

Floodplain Monitor has a broad geographic range occurs across the far North of Australia from the Kimberley 
to Cape York Peninsula, and southwards through most of Queensland (Christian 2004b).  In the Northern 
Territory, Floodplain Monitor has been recorded across most of the Top End and the Gulf Region.  In the 
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local Darwin area this species was once commonly seen throughout parks and suburban backyards, but 
declined substantially following the increase of Cane Toad densities throughout the city (D. Trembath pers. 
comm.).  Studies on the Daly River have also confirmed a catastrophic decline in this species, following 
invasion by the Cane Toad (Doody et al. 2006; Doody et al. 2009; Doody et al. 2015).  Currently, the closest 
known population of this species is within the Casuarina Coastal Reserve and East Point Reserve (EcOz 
2013).  These sites are within the City of Darwin, which has a much lower density Cane Toad population 
than the rest of the Top End.  There are records of Floodplain Monitor within the region encompassed by the 
Infonet database search (Appendix A).  The latest record is from 2001 which is prior to the establishment of 
Cane Toad in the area. 

Floodplain Monitor is currently listed as Vulnerable under the TPWC Act due to a known population decline 
due to death associated with predation on Cane Toad (Rhinella marina).  It is not listed under the EPBC Act. 

Survey method 

There are no formalised survey techniques or protocol for Floodplain Monitor, therefore EcOz designed the 
survey based on experience and reference material.  The surveys were led by Dane Trembath who has 
extensive experience in surveying for this species in the Northern Territory.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  It was considered that the entire project area could be potentially suitable habitat 
for the species; however, it is more likely to be observed in areas within or adjacent to seasonal 
inundation (Vegetation Communities 4, 6, 7, 8, 9, 10, 11 and 12 ï see Figure 4-1).   

 Active searching.  The project area was actively searched on many occasions for Floodplain 
Monitor during the 2014 ï 15 survey period.  Active searching for burrows, digs, sightings and 
tracks occurred within the 50 x 50 m small mammal trap sites, which totalled at 17 sites (see Figure 
5-1).  These sites were surveyed over a three day period during November 2014 and March 2015.  
Additional searches also occurred in suitable savannah woodland habitat located within the 
southern boundary of the project area (Figure 5-1). 

 Camera surveillance.  Eight of the 12 camera trap sites occurred in suitable habitat for Floodplain 
Monitor (CT3, CT4, CT5, CT7, CT8, CT10, CT11 and CT12), which equates to 469 camera trap 
days (Figure 5-1; Table 5-3).  If active searching identified suspected burrows or digs related to 
Floodplain Monitor, a camera was focused in that area. 

 Incidental.  Incidental searches for this species also occurred during other activities such as water 
sampling, fauna trapping and vegetation assessments (however, these activities were not 
quantified as part of search effort for the species). 

 Cane Toad abundance.  Cane Toad presence was also noted throughout the project area, as 
generally where Cane Toad are abundant, Floodplain Monitor are absent (Doody et al. 2006; 
2009). 

Results 

The following points highlight the main results from the Floodplain Monitor surveys: 

 Surveys did not identify any evidence that Floodplain Monitor occurs within the project area. 

 Discussions with locals encountered during the surveys also noted that ólarge goannasô have not 
been seen in the area for many years. 

 According to the habitat suitability assessment, Cane Toad were well established throughout the 
project area, especially in areas where Floodplain Monitor would be expected to occur (i.e. 
inundated areas, edges of creeks, lowland woodlands).  Floodplain Monitor have generally been 
extirpated in areas were Cane Toad are well established. 
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Discussion 

Floodplain Monitor was not detected during the surveys, despite using survey methodology in the dry and 
wet seasons that is known to have a high probability of species detectability.  Therefore, it cannot be 
confirmed that a population occurs within the project area.  

Suitable habitat for Floodplain Monitor is widespread within the project area; however, the high number of 
Cane Toad within the project area and surrounds (key threatening process for the species) coupled with the 
absence of recent records (from these surveys and NT Atlas data), suggest that a population is not present. 

 Partridge Pigeon (Geophaps smithii smithii) 5.4.4

Description 

The Partridge Pigeon (Geophaps smithii smithii) is a medium-sized grey-brown bird with a conspicuous red 
eye-patch outlined in white outline and a heavy, black bill.  

Partridge Pigeon roost and nest on the ground and generally only fly when disturbed.  They occur in lowland 
Eucalyptus forests and woodlands, primarily dominated by E. tetrodonta and E. miniata (Garnett et al. 2011).  
According to research by Fraser (2001) Partridge Pigeon favour a structurally-patchy savannah understorey 
at a relatively intricate scale.  In all seasons Partridge Pigeon prefer to feed in areas that have an open 
ground layer (e.g. following fire).  However, these birds are more likely to nest at sites where there is high 
vegetation cover.  These vegetated areas were also often used as roost sites and when retreating from 
disturbance.   

Partridge Pigeon also require the seeds of certain perennial grasses and some sedges that are available 
early in the wet season when seed is otherwise scarce, particular the perennial grass species Alloteropsis 

semialata and Chrysopogon fallax (Golden Beard Grass) which set seed very early in the wet season.  The 
presence of these may be crucial for Partridge Pigeon survival at this time (Fraser 2001). 

This species is largely sedentary; however, it can travel distances of 5 to 10 km in the wet season on search 
of food and water resources (Fraser 2001).  Fraser (2001) found home ranges varied seasonally between 8 
ï 31 hectares, and therefore concluded that creating structural heterogeneity at this scale through fire 
management that ensures small-scale patchy fires may benefit this species. 

Historically, Partridge Pigeon (which is the eastern subspecies of the Partridge Pigeon) occurred across the 
Top End (from Kununurra to Borroloola).  Currently, its distribution is limited to sub-coastal Northern Territory 
from Yinberrie Hill in the south, Litchfield NP in the west and (western) Arnhem Land in the east (Garnett et 
al. 2011).  There are 245 records of this species within the region encompassed by the Infonet database 
search, with the most recent record being 2001 (Appendix A) ï see Figure 3-3. 

Partridge Pigeon is currently listed as Vulnerable under the TPWC Act and the EPBC Act due to a 
substantial decline in abundance (Woinarski 2006a).  The decline of this species is not well defined, but is 
probably related to a variety of factors such as changes in fire regime (grass composition), invasion of 
introduced grass species such as Gamba Grass (Andropogon gayanus) and Mission Grass (Pennisetum 

polystachion), predation by Feral Cat (this species is particularly susceptible as it is almost entirely ground-
dwelling) and alteration of water sources (Woinarski 2004, 2006a).   

Survey method 

The survey method for Partridge Pigeon was based on information presented in the Survey Guidelines for 

Australia’s Threatened Birds (Commonwealth of Australia 2010a), local experience in regards to detection of 
this species and reference material.  The surveys were led by Glen Ewers who is experienced in bird surveys 
in the Northern Territory and has previously used this methodology to successfully detect this species on 
Bathurst Island.  

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 
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 Target habitat.  Approximately 71.6 % (1970.9 ha) of the project area constitutes potentially 
suitable habitat for Partridge Pigeon (Vegetation Community 1) (Figure 4-1).  However, the species 
has been observed in a variety of habitat types and could be present anywhere in the project area 
that has experienced patchy burning. 

 Transect surveys.  Fifteen transects were walked in open woodland/forest habitat between 
November 2014 and April 2015 (Figure 5-1).  Each transect included one or two people and ranged 
between 250 and 500 m (generally 30 minutes search effort per person per transect).  The aim in 
walking the transects was to either record foraging individuals or flush them into trees to confirm 
identification. 

 Bird counts.  General bird surveys occurred daily at each of the small mammal trap sites (eight 
sites in the late dry season and nine sites in the late wet season) (Table 5-1; Figure 5-1).  Sites 
were surveyed for a three day period and bird surveys were at least 15 minutes (more if bird 
activity was high).  Counts were conducted by one person and included a 100 x 100 m area (or 
equivalent) at each of these sites.   

 Waterhole searches.  One permanent soak is present within the project area and was visited on ten 
occasions during the late dry season (between September and November 2014).  It was also a 
camera trap site.  

 Camera surveillance.  Two of the 12 camera trap sites occurred in suitable habitat for Partridge 
Pigeon (CT3 and CT11), which equates to 130 camera trap days (Figure 5-1 and Table 5-3).   

 Incidental.  Driving between survey sites in 4WDôs and ATVôs provided good opportunities to detect 
Partridge Pigeon. 

Results 

The following points highlight the main results from the Partridge Pigeon surveys: 

 Partridge Pigeon was identified on seven occasions during the survey; including six incidental 
sightings and one camera trap record at CT11 (refer to Figure 5-4).   

 The sightings were all of pairs (assumed male and female) and occurred along 4WD tracks (see 
photograph in Appendix J).   

 The camera trap record occurred at CT11 in a small clearing within a dense Speargrass understory 
and was of an individual likely foraging for seed (see photograph in Appendix K). 

 All sightings occurred during the mid to late wet season in Eucalyptus forest and woodland with a 
dense Speargrass understory and high surface gravel content. 

 Transects surveys, active searching and waterhole searches did not result in detection of the 
species.  

 According to the habitat suitability assessment: 

o In areas where Partridge Pigeons were sighted there appeared to be a more complex fire 
age mosaic, which is loosely suggested in broad-scale fire mapping of the area (Figure 2-3). 

o There are extensive areas of potentially suitable habitat within and surrounding the project 
area; however, it is likely that the limiting factor for the species is fire management of the 
Eucalyptus woodlands. 

o The permanent soak is potential water source for Partridge Pigeon.  However, no Partridge 
Pigeons were observed to be drinking from the soak when camera traps were set at the site 
during the late dry season. 

o The presence of Feral Cat may be impacting local populations of the species. 
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Discussion 

The survey confirmed that a population of Partridge Pigeon utilises habitat within the project area.  These are 
the closest known records to Darwin for many years.  All sightings occurred in the wet season (prior to 
prescribed burns).  Suitable habitat (i.e. Eucalyptus open woodland and forest) is widespread within the 
project area.  The presence of Partridge Pigeon indicates that the burning regime within the project area is 
sufficient to provide, at least in some areas, the specific and intricate habitat requirements (as identified by 
Fraser et al. 2003) to support Partridge Pigeon for at least part of the year. 

NAFI fire history mapping indicates the project area is burnt most years in the early dry season (Figure 2-3); 
however, this mapping is fairly broad and will not identify unburnt patches at the fine scale relevant to 
Partridge Pigeon habitat requirements.  Consequently, a patchy fire history is predicted to occur within some 
areas of the project area due to factors such as varied topography, numerous recreational tracks, presence 
of seasonal waterways and deliberate early burning regime.  A review of NAFI indicates there is a similar fire 
history within the surrounding woodlands to the east and south of the project area (land to the north and west 
are largely developed and have a very low fire frequency), which may mean that suitable Partridge Pigeon 
habitat is possibly not confined to the project area. 

The absence of dry season records may be a reflection of: 

 General survey limitations. 

 Absence of late dry season water source (with the exception of the permanent soak). 

 The fact the species becomes more cryptic when breeding in the dry season (to protect its ground-
based nest). 

 Widespread (annual) prescribed burns removing the majority of food resources that would be 
otherwise available during the dry season.  

In summary, the results from the survey confirm that a population of Partridge Pigeon utilise habitat within 
the project area.  However, the size of the population and the extent to which the population depends on the 
project area are unknown.   

 Masked Owl (Tyto novaehollandiae kimberli) 5.4.5

Description 

The Masked Owl (northern) (Tyto novaehollandiae kimberli) is a large, robust owl with a heart-shaped, black-
bordered, white to brown facial disk.  It is a nocturnal species. 

Masked Owl is known to occur within Eucalyptus tall open forests, typically dominated by Eucalyptus miniata 
and E. tetrodonta (Woinarski & Ward 2012a).  They are also known to roost in monsoon rainforests and 
forage in more open vegetation types, such as grasslands and floodplains (Garnett et al. 2011).  It is a 
territorial and sedentary species, nests in hollows, and feeds on small mammals (up to the size of possums), 
insects and birds (Higgins 1999; Garnett et al. 2011).  Home range has been estimated at 5 to 10 km 
(Kavanagh and Murray 1996).  Sightings of the species are normally of a single individual, but occasionally 
pairs or family groups (Higgins 1999).  Breeding is poorly known, but is thought to occur between March and 
October. 

The distribution of Masked Owl is imperfectly known (Woinarski & Ward 2012a) with a very low density of 
records across its broad range of northern Australia (for instance, there are only 95 records in the Atlas of 
Living Australia database).  There are no records within the region encompassed by the Infonet database 
search (Appendix A). 

Masked Owl is currently listed as Vulnerable under the TPWC Act and EPBC Act due to a decline in 
abundance (Woinarski & Ward 2012a).  The exact driver for this decline is unknown but is thought to be 



  

 
 

Client: Intrapac Projects Pty Ltd 83 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

associated with diminishing food resources ï the broad-scale decline of native mammals, possibly due to 
changed fire regimes (Woinarski et al. 2001; Pardon et al. 2003).  In addition, the increased cover and height 
of invasive exotic grasses may cause a reduction in foraging efficiency for this species (Rossiter et al. 2003).  

Survey method 

The survey method for Masked Owl was based on information presented in the Survey Guidelines for 

Australia’s Threatened Birds (Commonwealth of Australia 2010a), local experience in regards to detection of 
this species and reference material.  Methods were also based on techniques used by Indicus Biological 
Consultants who had high detectability rates for the species on surveys in the Tiwi Islands (Brady and Firth 
2005).  The surveys were led by Glen Ewers who is experienced in bird surveys in the Northern Territory and 
has previously used this methodology to successfully detect this species on Bathurst Island.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Masked Owl.  Approximately 71.6 % (1970.9 ha) of the project area constitutes 
potential habitat for the species (Vegetation Community 1) (Figure 4-1).  This area supports many 
tall Eucalyptus tetrodonta and E. miniata trees which have an abundance of suitable nesting 
hollows. 

 Call playback.  Call-back survey techniques were used to determine the presence of both adult 
breeding pairs and newly-fledged offspring.  This technique involves broadcasting recorded 
Masked Owl calls to evoke either a territorial response in adults or a begging response in offspring.  
At each site a range of pre-recorded calls were broadcast for a period of 2 minutes, followed by 2 
minutes of listening without lights on for a response.  This was repeated twice at each site.  

Twenty-eight sites were selected to allow a comprehensive coverage across the project area 
(Figure 5-1), with surveys occurring in November 2014 and March 2015.  Site intervals were 
assumed to be within the range at which calls could be heard (and within the home range of the 
species).  

 Small mammal surveys.  Small mammal trapping surveys using Elliott traps, cage traps, camera 
traps and active searching were conducted to target a range of other threatened species, and data 
from those surveys are useful in assessing the amount of potential prey for Masked Owls. 

Results 

The following points highlight the main results from the Masked Owl surveys: 

 Masked Owl were not detected within the project area. 

 According to the habitat suitability assessment: 

o Eucalyptus miniata tree hollows were common throughout the project area.  These provide 
suitable roost sites for Masked Owl. 

o The poor capture rate and active search observations of small mammals within the project 
area suggests that prey opportunities for Masked Owl is low, thereby making the area less 
attractive for nest / roost sites. 

Discussion 

Masked Owl were not detected during the surveys, despite using call playback survey methodology in the 
dry and wet seasons that is known to have a high probability of speciesô detectability.  Therefore, it cannot be 
confirmed that a population occurs within the project area.   
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The extensive area of Eucalyptus tetrodonta and E. miniata forest / woodland within the project area 
(suitable nesting / roosting habitat for Masked Owl) provides potential for the presence of this species.  
However, the fact that call playback surveys did not detect this species, coupled with the absence of regional 
(recent) records (see Figure 3-3) and low capture rate of small mammals that are typical prey for Masked 
Owl (see Section 5.3.4), suggests there it is unlikely that Masked Owl currently utilise and/or depend on 
habitat found within the project area.  

 Bare-rumped Sheath-tailed Bat (Saccolaimus saccolaimus) 5.4.6

Description 

The Bare-rumped Sheath-tailed Bat (Saccolaimus saccolaimus) is a microbat that has reddish-brown to dark 
brown fur that has white flecking.  Specimens in the Northern Territory often lack a pronounced bare rump. 

Bare-rumped Sheath-tailed Bat is a nocturnal high-flying species that feeds predominantly on insects using 
echo-location techniques.  It is known to roost during the daytime in hollow trees and has been found in 
Pandanus woodland, Eucalyptus forests/woodlands, rainforests and caves (Friend and Braithwaite 1986; 
Churchill 1998; Duncan et al. 1999).  Little is known about other behavioural aspects such as home range, 
preferable foraging height (although it is thought to forage for inspects high, or above, the canopy), seasonal 
activity and breeding. 

Bare-rumped Sheath-tailed Bat is widely distributed from India through south-eastern Asia to the Solomon 
Islands, including north-eastern Queensland and the Northern Territory.  The north-eastern Australian 
population is described as the subspecies S. s. nudicluniatus, although it is not clear whether this should be 
applied to the Northern Territory population which is currently known as S. s. saccolaimus (Milne et al. 2009).  
The most recent local records of this species came from Howard Springs in December 2006 (7 km from the 
northern border of the project area), where a large fallen tree containing a colony of approximately 100 
individuals was found (Milne et al. 2009) ï see Figure 3-3.  Churchill (2008) also makes reference to a colony 
of 40 individuals found in a large fallen tree to the west of the project area (in Noonamah).   

Bare-rumped Sheath-tailed Bat is currently listed as Data Deficient under the TPWC Act and Critically 
Endangered under the EPBC Act.  As the distribution, habitat preferences and biology of the Bare-rumped 
Sheath-tail Bat are poorly known, the identification of known and likely threats facing this species are 
incomplete (Department of the Environment 2015). 

Survey method 

The survey method for Bare-rumped Sheath-tailed Bat is based on information presented in the Survey 

Guidelines for Australia’s Threatened Bats (Commonwealth of Australia 2010).  Therefore, EcOz sought 
advice from experts (Damian Milne of DLRM and Kyle Armstrong of Specialised Zoological) to design a 
survey program that would provide opportunity to detect the species.  This species is known to be difficult to 
detect due to the high-flying nature of this species which complicate capture in mist or harp nets, and the fact 
that calls are similar to the more common species S. flaviventris.  Recent advances in the use of broadband 
bat detectors for distinguishing calls of Bare-rumped Sheath-tailed Bat have greatly increased the capability 
of detecting this species (Kyle Armstrong pers. comm.).  Additionally, Kyle Armstrong has created a set of 
criteria to attribute indicative and diagnostic call types related to Bare-rumped Sheath-tailed Bat (see 
Appendix H).  

The field surveys were led by Tom Reilly who is highly experienced in fauna survey in the Northern Territory 
and has a detailed understanding of potential habitat requirements for Bare-rumped Sheath-tailed Bat.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify potential roosting areas, 
which for this project area was identified as open forest with Eucalyptus miniata where hollows 
were abundant.  Small caves were also identified as potential roost sites.  The entire project area 
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was assumed to be potential foraging habitat for the species.  Approximately 71.6 % (1970.9 ha) of 
the project area constitutes potentially suitable habitat for Bare-rumped Sheath-tailed Bat 
(Vegetation Community 1) (Figure 4-1).   

 Roost searches.  Suitable tree hollows were searched using spotlight during the daytime and, when 
possible, were observed at dusk to observe if bats are emerging for night foraging.  If bats were 
observed in these hollows, acoustic detectors were set at this location to determine potential for 
Bare-rumped Sheath-tailed Bat.  Roost searches occurred at each of the 12 bat survey sites, as 
well as opportunistic surveys at the small mammal trap sites. 

 Acoustic detection.  Wildlife Acoustics SM2BAT+ bat detectors were used to record bat calls within 
the project area, and were programed with advice from Kyle Armstrong to optimise the chance of 
detecting Bare-rumped Sheath-tailed Bat.  Detectors were set to automatically record between 
sunset and sunrise.  Twelve sites were surveyed and were set to record for one night each; six 
sites in November 2014 and six sites in March 2015 (Figure 5-1; Table 5-4).  This is the 
recommended seasonal sampling period for this species (Commonwealth of Australia 2010).  Site 
selection was focused on Eucalyptus miniata forest and riparian areas.  All sites were in areas with 
numerous tree hollows that were > 7 m above ground level. 

Kyle Armstrong was contracted to analyse acoustic recordings from the SM2BAT+ bat detectors.  
The analysis methodology is provided in the bat identification report for the project area 
(Appendix H).   

Results 

The following points highlight the main results from the Bare-rumped Sheath-tailed Bat surveys: 

 Bare-rumped Sheath-tailed Bat was not detected during the survey program. 

 Acoustic records from the project area did not result in any unambiguous evidence in regards to the 
presence of Bare-rumped Sheath-tailed Bat.  This assessment was surmised by Kyle Armstrong 
and seconded by an independent reviewer (Roger Coles).  Refer to Appendix H for a detailed 
account of this assessment. 

 Tree hollow searches did not result in any observations of bat colonies. 

 According to the habitat suitability assessment, the project area contains many tall Eucalyptus 

tetrodonta and E. miniata trees which have an abundance of suitable roosting hollows.  There are 
some areas within Vegetation Community 1 where E. miniata is the dominant upper storey species; 
if Bare-rumped Sheath-tailed Bat does roost within the project area, it is these areas that the 
species would be expected to utilise, as hollows are prevalent and the species has been observed 
roosting in E. miniata in the past.  Site selection for Bare-rumped Sheath-tailed Bat was focused on 
such areas. 

Discussion 

Bare-rumped Sheath-tailed Bat was not recorded within the project area during the surveys, despite the 
deployment of comprehensive seasonal echolocation surveys (with the data analysed by expert Kyle 
Armstrong and seconded by Roger Coles).  Therefore, it cannot be confirmed that a population occurs within 
the project area.  However, the presence of extensive areas of suitable roosting and foraging habitat within 
the project area (i.e. Eucalyptus tetrodonta and E. miniata woodlands, and riparian vegetation), coupled with 
recent, proximate records of Bare-rumped Sheath-tailed Bat (see Figure 3-3), suggest that this species has 
potential occur within the project area. 
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 Black-footed Tree-rat (Mesembriomys gouldii) 5.4.7

Description 

The Black-footed Tree-rat (Mesembriomys gouldii) is a large, robust rodent (up to 830 g) with long, shaggy 
grey and black fur, pale underside, large black ears, large hind feet and a conspicuous long tail with a white 
brush on its tip.   

Black-footed Tree-rat is nocturnal, fairly solitary and inhabits tropical woodlands and open forests where it 
shelters in tree hollows and Pandanus stands during the day (Hill 2012).  The species shows a preference 
for areas that have a dense, shrubby understory (i.e. assumed to have a low fire frequency).  In the Darwin 
area this species is known to occupy territories up to 7 and 11 ha, and shows a clear preference for using 
hollows in Eucalyptus tetrodonta (Griffiths et al. 2002).  They are predominately herbivores, with their diet 
consisting of mostly fruits and seeds (including the hard fruits of Pandanus spiralis), but can opportunistically 
feed on invertebrates, flowers, nectar and grasses (Rankmore and Friend 2008).  Breeding occurs 
throughout the year but peaks in the late dry season (Rankmore and Friend 2008) 

Black-footed Tree-rat occurs in the Top End, the Kimberley in the Western Australia, and the area between 
Cape York Peninsula and Townsville in Queensland (Hill 2012).  In 2005, the Black-footed Tree-rat was 
considered to have remained relatively abundant in the Darwin rural area (Price et al. 2003) and at the time 
was not listed as a threatened species.  Recent survey data suggests that Black-footed Tree-rat are still 
present but capture numbers are becoming fewer (EcOz 2014; Stokeld and Gillespie 2015).  There are 232 
records within the region encompassed by the Infonet database search with the latest record from 2011 
(Appendix A) ï see Figure 3-3.  Most records are pre-2005 according to the data enquiry of the DLRM NT 
Fauna Atlas.  The small mammal surveys in the Darwin area continue to show a decline of this species, as 
recently reported in Stokeld and Gillespie (2015). 

Black-footed Tree-rat is listed as Vulnerable under the TPWC Act.  The NT mainland species (which is the 
species that occurs within the project area) has recently become listed as Endangered under the EPBC Act 
(listing occurred on the 28 June 2015).  The reason this species has been listed as threatened under NT and 
federal legislation is due to a known sharp decline in this species abundance (Woinarski et al. 2010).  The 
exact driver for this decline is unknown, but is thought to be related to a changed fire regime which has 
modified prime habitats for this species, notably food resources (i.e. native fruit trees that often get scorched 
by frequent fires) and suitable roosts.  Studies have shown that it is disadvantaged by frequent fire, perhaps 
due to its requirement for tree hollows, and its habitat preference for a shrubby understorey (Friend 1987), 
both of which are highly impacted by frequent fire.  In addition, the species is also notably disadvantaged by 
forest fragmentation (Rankmore and Price 2004).  Current population densities are not well known for the 
Darwin area, and although this species is one of many Top End mammals that are known to be in sharp 
decline (Woinarski et al. 2010), there is little historical population data. 

Survey method 

There is currently no formalised survey method for Black-footed Tree-rat, therefore EcOz designed the 
survey based on previous experience in trapping this species and reference material.  The surveys were led 
by Tom Reilly who has extensive experience in surveying for this species in the Northern Territory.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Due to the high fire frequency noted for the project area, potentially suitable habitat 
for the species was focused in Vegetation Communities 8 and 9 associated with riparian areas (as 
these are often more fire protected due to prolonged inundation, which make up approximately 
3.2 % (91.8 ha) of the project area (Figure 4-1).  Suitable habitat for the species may have been 
more widely dispersed within the project area prior to intensive and regular burns.   

 Elliott and cage trapping.  Eleven of the 17 trap sites established for the survey program were set in 
suitable habitat for Black-footed Tree-rat (D1, D2, D3, D4, D5, D7, W1, W2, W3, W5 and W7) 
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(Figure 5-1; Table 5-1), which equates to 768 trap nights for the survey period.  Trap sites were set 
along creek lines or associated flood out areas that supported a reasonably high density of 
Pandanus spiralis adjacent to Eucalyptus tetrodonta woodland.   

 Active searching.  Each trap site included a daytime scat survey, inspection of the site for half-
chewed Pandanus spiralis fruit and nocturnal spotlighting, which equates to approximately eleven 
hours of targeted active search effort for the survey period. 

 Camera surveillance.  Seven of the 12 camera trap sites occurred in suitable habitat for Black-
footed Tree-rat (CT3, CT4, CT5, CT7, CT8, CT10 and CT12), which equates to 355 camera trap 
days (Figure 5-1; Table 5-3).  If active searching identified potential for this species (i.e. many fallen 
half-chewed Pandanus spiralis fruit), a camera was directed at this feature to increase likelihood of 
a positive trigger. 

 Hair traps. One of the four hair trap sites were set in suitable habitat for Black-footed Tree-rat (H4) 
(Figure 5-1; Table 5-2), which equates to 84 hair tube days for the survey period. 

Results 

The following points highlight the main results from the Black-footed Tree-rat surveys: 

 Black-footed Tree-rat was detected by a camera trap set at CT12, which was located on the edge 
of a creek that contains a mix of typical riparian species (including Pandanus spiralis) (Figure 5-4; 
Appendix I).  It was detected on three separate occasions over a series of nights; however, it is 
likely that all triggers were made by the same individual (as they are generally solitary creatures).  
The record occurred in February 2015 when the creek was in full flow.  Refer to Appendix K for a 
photograph from the camera surveillance. 

 Other survey techniques did not detect the species, including Elliott and cage trapping that 
occurred within the same creek line where a camera trap triggered a Black-footed Tree-rat. 

 According to the habitat suitability assessment: 

o In general, the Eucalyptus woodland and forest communities within the project area have 
experience a fairly high fire frequency, and as such have a reduced mid-storey cover.   

o In general, the high frequency of burns has thinned out the mid-stratum vegetation, 
especially the density of Pandanus spiralis (considered as a key habitat requirement for the 
species within the Eucalyptus woodland and forest communities). 

o Riparian habitat within the project area is more fire protected / tolerant and has retained a 
relatively high cover and diversity within the mid-storey. 

o Dense areas of Pandanus spiralis are restricted to riparian areas. 

o Feral Cat was observed to occur within the project area (predator species). 

Discussion 

The identification of Black-footed Tree-rats during the surveys indicates that a population of the species 
utilises habitat within the project area.  Within the project area, it is likely that the species is confined to 
riparian areas where vegetation is fairly dense and supports key food and shelter species, such as Pandanus 

spiralis and an abundance of Eucalyptus tetrodonta tree hollows.  The surrounding (more extensive area of) 
woodland may have historically been suitable for the species; however, the high fire frequency within the 
woodlands has modified the vegetation structure by reducing the mid-strata coverage and opening up the 
upper canopy (which are not preferred habitat characteristics of the Black-footed Tree-rat).  In contrast, the 
riparian areas are more fire protected and have retained habitat characteristics suitable for the Black-footed 
Tree-rat.  The presence of Feral Cat within the project area may also add to the threatening processes faced 
by the existing population of Black-footed Tree-rat. 
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The trap success for the species was low and only occurred during the wet season, with Elliott and cage 
traps not resulting in any captures and camera trapping only being triggered on three occasions.  The low 
trap success suggests a low activity during the surveys, and that the project area supports a small population 
of the species.  This population may occur seasonally, migrating from downstream habitat types during the 
wet season. 

 Fawn Antechinus (Antechinus bellus) 5.4.8

Description 

The Fawn Antechinus (Antechinus bellus) is a small dasyurid (30 to 60 g) with grey-brown fur above, a pale 
grey underside and a pointed snout.  The tail is brown, hairy and shorter than the body. 

Fawn Antechinus is known to occur in tall open forest dominated by Eucalyptus (mainly E. tetrodonta and/or 
E miniata) (Friend 1985) where it was historically quite common (Watson and Calaby 2008).  It shelters in 
tree hollows and fallen logs (Cole and Woinarski 2002).  It is terrestrial and arboreal; generally active at dawn 
and dusk (Cole and Woinarski 2002).  Its diet consists of insects and small geckos (Watson and Calaby 
2008).  This species shows a preference for areas that experience cooler and less frequent fires (Woinarski 
et al. 2004), which often provide a more dense shrubby understory.  It is patchily distributed and may 
undergo substantial fluctuations in abundance between years 

Fawn Antechinus is endemic to the Northern Territory and is restricted to the far north-west Top End, with 
most records occurring within Kakadu NP, Litchfield NP, Garig Gunal Barlu NP and the greater Darwin 
region.  Population densities are unknown in the Darwin area, but this species is one of many Top End 
mammals that are known to be in sharp decline (Woinarski et al. 2010).  There are 12 records (latest record 
in 2002) of this species within the region encompassed by the Infonet database search (Appendix A) ï see 
Figure 3-3.  The small mammal surveys in the Darwin area continue to show a decline of Fawn Antechinus, 
with no specimens caught in the surveys undertaken by Stokeld and Gillespie (2015) since 2001.  Surveys 
conducted by EcOz in 2010 at Sunday Creek Quarry (approximately 7 km to the east) caught Fawn 
Antechinus on three occasions within Eucalyptus woodlands on rocky hills (EcOz 2010). 

Fawn Antechinus is currently listed as Endangered under the TPWC Act.  This species is not listed under the 
EPBC Act.  The exact driver for this decline is unknown, but is thought to be related to a changed fire regime 
and predation by Feral Cat (Woinarski et al. 2010).  The species has been seen to decline in area that 
experience frequent intense fire (Corbett et al. 2003) 

Survey method 

There is currently no formalised survey method for Fawn Antechinus; therefore EcOz designed the survey 
based on previous experience in trapping this species and reference material.  The surveys were led by Tom 
Reilly who has extensive experience in fauna survey in the Northern Territory and has previously detected 
this species using Elliott trapping at Sunday Creek Quarry in 2010 (approximately 7 km east of the project 
area).  The records from that survey are not yet in the NT Fauna Atlas database.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Fawn Antechinus.  Approximately 71.6 % (1970.9 ha) of the project area 
constitutes potential habitat for Fawn Antechinus (Vegetation Community 1) (Figure 4-1).  This area 
supports many tall Eucalyptus tetrodonta and E. miniata trees are likely to have an abundance of 
suitable hollows/fallen logs for Fawn Antechinus roost sites and shelter.  

 Elliott and cage trapping.  Five of the 17 trap sites established for the survey program were set in 
suitable habitat for Fawn Antechinus (D8, W4, W6, W8 and W9) (Figure 5-1; Table 5-1), which 
equates to 345 trap nights for the survey period. 
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 Active searching.  Fawn Antechinus is difficult to detect via active searching; however, each trap 
site included a day-time scat survey, day-time hollow searches and nocturnal spotlighting, which 
equates to approximately five hours of targeted active search effort for the survey period. 

 Hair traps. Two of the four hair trap sites were set in suitable habitat for Fawn Antechinus (H1 and 
H3) (Figure 5-1; Table 5-2), which equates to 168 hair tube days for the survey period. 

 Camera surveillance.  Six of the 12 camera trap sites occurred in suitable habitat for Fawn 
Antechinus (CT2, CT4, CT6, CT7, CT9 and CT11), which equates to 334 camera trap days (Figure 
5-1; Table 5-3).   

Results 

The following points highlight the main results from the Fawn Antechinus surveys: 

 Fawn Antechinus was not detected during the survey program. 

 According to the habitat suitability assessment: 

o A large portion of the potential habitat for the species has been impacted by frequent fires.  
As such there are limited numbers of fallen logs and dense, shrubby understory is mostly 
absent. 

o Feral Cat was detected during the surveys (a threatening process for Fawn Antechinus). 

o Spotlighting surveys identified that geckos and insects were common throughout the project 
area, indicating there is a viable food source for Fawn Antechinus.  Common geckoes 
identified during the surveys (within Eucalyptus woodlands) were Gehyra australis, 

Heteronotia binoei and Oedura rhombifer.   

Discussion 

The use of standard survey techniques and effort did not detect Fawn Antechinus within the project area.  
Therefore, it cannot be confirmed that a population occurs within the project area.  The high fire frequency 
and presence of Feral Cat within the project area are factors that would directly impact populations of this 
species.  Fires are thought to reduce food availability (mainly insects) and the incidence of hollow logs and 
trees (Woinarski et al. 2004).  There is also a possibility that the presence of Cane Toad has impacted this 
species at the site (however, this impact is currently uncertain, as referenced in Woinarski et al. 2014).   

In conclusion, the presence of high consequence threatening processes (frequent fire and Feral Cat) and 
lack of survey records in potential habitat suggests that it is unlikely that a population of Fawn Antechinus 
occur within the project area.   

 Northern Quoll (Dasyurus hallucatus) 5.4.9

Description 

The Northern Quoll (Dasyurus hallucatus) is a large, carnivorous marsupial (300 to 1100 g) covered with 
dark brown fur with numerous white spots on the body, and has a long tail with a darker tip. 

Northern Quoll is known to occur in a wide range of habitats associated with woodlands and forests, but is 
now seemingly restricted to the rocky areas of eucalypt open forest (Van Dam et al. 2002), mostly due to the 
impact of Cane Toad.  It is a nocturnal, generalist predator which preys on invertebrates and small 
vertebrates, and is also a scavenger on road kill, garbage bins and at human settlements (Oakwood 2008).  
It shelters during the day in hollow logs, tree hollows, termite mounds, rock crevices and caves.  Its home 
range varies from 35 to 100 ha (Oakwood 2008) and breeding occurs in May and June. 

The Northern Quoll occurs across northern Australia; however, it has declined throughout much of its range 
(Braithwaite and Griffiths 1994; Stokeld and Gillespie 2014).  The Northern Territory populations have 
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become highly fragmented and residual since the invasion of Cane Toad, which has been the most 
significant contributing factor to the rapid population decline (Woinarski et al. 2014).  There are 165 records 
of this species within the region encompassed by the Infonet database search (Appendix A) ï see Figure 
3-3.  However, there are no confirmed records since 2003 (i.e. prior to the invasion of Cane Toad in the local 
region).  The small mammal surveys conducted by Stokeld and Gillespie (2015) within the Darwin region in 
2007, 2008 and 2014 have not detected the Northern Quoll. 

This species is currently listed as Critically Endangered under the TPWC Act and Endangered under the 
EPBC Act.  It has undergone a rapid decline in abundance (Woinarski and Hill 2012) that is primarily 
associated with the consumption of Cane Toad and subsequent poisoning (Van Dam et al. 2002; Oakwood 
2003).  It is considered that the establishment of large Cane Toad populations have resulted in a large scale 
ócatastrophicô impact on the Northern Quoll (Woinarski et al. 2014).  There are two other main threats to the 
species that incur a severe consequence over a large area; these are inappropriate fire regime and predation 
by Feral Cat (Woinarski et al. 2014).  Other contributing threatening processes are predation by Feral Dog, 
and removal, degradation and fragmentation of habitat (Woinarski and Hill 2012).   

Survey method 

The survey method for Northern Quoll was based on information presented in the Survey Guidelines for 

Australia’s Threatened Mammals (Commonwealth of Australia 2011), local experience in regards to 
detection of this species and reference material.  The surveys were led by Tom Reilly who is experienced in 
Northern Quoll survey techniques in the Northern Territory and has previously detected this species during 
Elliott and Cage trapping surveys in the Kimberley region.   

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Northern Quoll.  In general, the entire project area constitutes potentially 
suitable habitat for Northern Quoll as the species is known to occupy a wide range of habitat types.   

 Elliott and cage trapping.  All of the 17 trap sites established for the survey program were set in 
suitable habitat for Northern Quoll (Figure 5-1; Table 5-1), which equates to 1,185 trap nights for 
the survey period. 

 Active searching.  Each trap site included a day-time scat survey, day-time hollow/crevice/cave 
searches and nocturnal spotlighting, which equates to approximately 1,020 minutes of targeted 
active search effort for the survey period. 

 Hair traps. All of the four hair trap sites was set in suitable habitat for Northern Quoll as they 
contain rocky crevices surrounded by Eucalyptus woodland or monsoon forest (H1 to H3) (Figure 
5-1; Table 5-2), which equates to 896 hair tube days for the survey period. 

 Camera surveillance.  The entire 12 camera trap sites occurred in suitable habitat for Northern 
Quoll (CT1, CT2, CT6, CT7 and CT9), which equates to 662 camera trap days (Figure 5-1; Table 
5-3).   

 Cane Toad abundance.  The project area was incidentally assessed for abundance of Cane Toad, 
as Northern Quoll is highly impacted by the presence of this species. 
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Results 

The following points highlight the main results from the Northern Quoll surveys: 

 Northern Quoll was not identified during the survey program. 

 According to the habitat suitability assessment: 

o High numbers of Cane Toad were observed throughout the project area during the wet 
season (including on the edge of rocky areas).   

o The project area has a high burning frequency, consisting of mainly early season burns (see 
Figure 2-3). 

o Feral Cat and Feral Dog/Dingo were sighted on many occasions during the survey period.   

Discussion 

The Northern Quoll was not detected during the surveys.  Therefore, it cannot be confirmed that a population 
occurs within the project area.  The high fire frequency, presence of predators (Feral Cat, Feral Dog and 
Dingo), and abundance of Cane Toad within the project area are factors that would directly impact 
populations of this species. 

In conclusion, despite the presence of large areas of suitable habitat, it is not likely that a viable population of 
Northern Quoll currently persists within the project area given the abovementioned extant threatening 
processes and the lack of recent records throughout the greater Darwin region.   

 Pale Field-rat (Rattus tunneyi) 5.4.10

Description 

The Pale Field-rat (Rattus tunneyi) is a medium-sized rodent (50 to 165 g) with pale brown and relatively stiff 
fur on its body, short tail, large ears and a pale underside (Aplin et al. 2008).   

Pale Field-rat typically occur in lowland Eucalyptus open forests and grasslands that have sandy surface soil 
characteristics.  It has been found to be abundant along creeks or alluvial areas with sandy loam soils (Aplin 
et al. 2008; Woinarski 1992; Braithwaite and Griffiths 1996) and has also been found in high numbers on hill 
slopes with rocky or stony surfaces (Woinarski et al. 1992; T. Reilly pers. comm.).  It is a nocturnal species 
that shelters in shallow burrows in loose sandy soils during the day (Aplin et al. 2008).  The speciesô diet 
consists of grass stems, seeds and roots; and it has a preference for certain species including Alloteropsis 
grass, Sorghum seeds, Pandanus roots and some sedges (Aplin et al. 2008).  Like many other Rattus sp., 
population numbers can fluctuate substantially with, and between, years (Braithwaite and Griffiths 1996).  
Young are generally born between January and August (Woinarski et al. 2014). 

The distribution of Pale Field-rat within the Northern Territory is limited to the Top End.  There are only 20 
records within the region encompassed by the Infonet database search, with the most recent confirmed 
record from 2002 (Appendix A).  NT Atlas database records show that there are six records of the species 
close to the southern boundary of the project area - Figure 3-3.  Surveys in the Darwin region have identified 
this species in recent years (EcOz 2009; Stokeld and Gillespie 2015); however, records are becoming fewer. 

The Pale Field-rat is currently listed as Vulnerable under the TPWC Act and is not listed under the EPBC 

Act.  There is a known sharp decline in its abundance (Woinarski et al. 2010).  The exact factor for this 
decline is unknown but it is presumed to be the degradation of its preferred creek line habitats by introduced 
mammals (Aplin et al. 2008), higher burning frequencies and predation by Feral Cat (Young & Hill 2012).  
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Survey method 

There is currently no formalised survey method for Pale Field-rat, therefore EcOz designed the survey based 
on previous experience in trapping this species and reference material.  The surveys were led by Tom Reilly 
who has extensive experience in fauna survey in the Northern Territory and has previously detected this 
species within the Darwin region using Elliott trapping surveys. 

The following techniques were conducted to detect this species and to identify the extent of its potential 
occurrence throughout the project area: 

 Target habitat.  Land unit and vegetation maps were inspected to identify areas of potentially 
suitable habitat for Pale Field-rat.  The entire project area constitutes suitable habitat for Pale Field-
rat; however, Pale Field-rat more commonly occur within areas of riparian vegetation or that are 
seasonally-inundated (Figure 4-1).   

 Elliott and cage trapping.  Eleven of the 17 trap sites established for the survey program were set in 
suitable habitat for Pale Field-rat (D1, D2, D3, D4, D5, D7, W1, W2, W3, W5 and W7) (Figure 5-1; 
Table 5-1), which equates to 780 trap nights for the survey period. 

 Active searching.  Each trap site included a day-time scat survey, inspection of soil type to 
determine if it is suitable for burrow construction for Pale Field-rat, and nocturnal spotlighting ï 
which equates to approximately 11 hours of targeted active search effort for Pale Field-rat.  

 Hair traps. One of the four hair trap sites were set in suitable habitat for Pale Field-rat (H4) (Figure 
5-1; Table 5-2), which equates to 84 hair tube days for the survey period. 

 Camera surveillance.  Seven of the 12 camera trap sites occurred in suitable habitat for Pale Field-
rat (CT3, CT4, CT5, CT7, CT8, CT10 and CT12), which equates to 365 camera trap days (Figure 
5-1; Table 5-3).   

Results 

The following points highlight the main results from the Pale Field-rat surveys: 

 Pale Field-rat was not identified during the survey program. 

 According to the habitat suitability assessment, there are extensive areas of potential habitat within 
the project area; however, many of these had a variety of threat factors that may reduce suitability: 

o The project area has a high burning frequency (see Figure 2-3). 

o Feral Pig (common) and Water Buffalo (scarce) were recorded at the site and may 
contribute to habitat degradation (i.e. trampling of hollows). 

o Feral Cat and Wild Dog (Dingo hybrid) were also sighted on many occasions during the 
survey period. 

Discussion 

The use of standard survey techniques and effort did not detect Pale Field-rat within the project area.  
Therefore, it cannot be confirmed that a population occurs within the project area.  The high fire frequency 
within the project area and the presence of Feral Cat (a key predator species), Feral Dog/Dingo, Feral Pig 
and Water Buffalo are factors that would directly impact populations of the Pale Field-rat.  

In conclusion, the presence of high consequence threatening processes (frequent fire and Feral Cat) and 
lack of survey records in potential habitat suggests that it is unlikely that a population of Pale Field-rat occurs 
within the project area.   
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Figure 5-4.  Map of threatened fauna records from the 2014/15 survey program
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The fauna survey resulted in the identification of four 
threatened fauna species.  Survey records for each 
species are provided below:
   Black-footed Tree-rat = 1 record
   Mertens' Water Monitor = 5 records
   Partridge Pigeon = 6 pairs & 1 individual
   Howard River Toadlet = >300 records

Survey results
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5.5 Pest species 

Six pest species were recorded during the surveys: 

 Cane Toad (Rhinella marina) 

Abundant throughout the project area, with high numbers noted along creek lines and in areas of 
seasonal inundation.  Their presence is likely to have impacted on native predatory animals (such as 
Northern Quoll and Floodplain Monitor) within the project area.  It was promising to observe species 
such as Olive Pythons (Liasis olivaceus) and Eastern Blue-Tongue Lizards (Tiliqua scincoides) 
which are a species that is considered to be in decline due to Cane Toad invasion.   

 Feral Cat (Felis catus) 

Identified within the project area during active searching (tracks) and also by camera surveillance 
(site CT11; see photograph in Appendix K).  The low amount of survey records suggests that 
populations are fairly scarce, but may also be due to cryptic nature of this species.  The presence of 
Dingo and Feral Dogs within the property may be keeping cat numbers low across the project area. 

 Feral Pig (Sus scrofa) 

Observed to be fairly common in the elevated drainages and other seasonally-inundated areas 
within the project area.  Identification of the species was made by camera surveillance (see 
photograph in Appendix K) and active searching (sightings and sign).  The majority of observations 
were from the permanent soak located within the Lophostemon lactifluus elevated drainage area 
(central part of the project area).  Pig hunters are known to use the project area for recreational 
hunting purposes. 

 Water Buffalo (Bubalus bubalis) 

Observed within the project area in low numbers.  Sightings were all close to the permanent 
freshwater soak; however, camera surveillance of the soak did not detect the species.   

 Feral Dog/Dingo (Canis sp.) 

Feral Dogs (possibly dingo hybrids) were common throughout the project area and were attracted to 
many baited camera trap sites.  The presence of this species is not unexpected as they are common 
in bushland areas surrounding rural properties in the greater Darwin region.   

 Asian House Gecko (Hemidactylus frenatus) 

Observed in low numbers in areas where human structures persist (including the communications 
tower precinct).   
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6 Summary of Threatened Species 

Targeted flora and fauna surveys confirmed the presence and/or identified suitable conditions (i.e. potential 
presence) for 10 threatened species ï see Figure 6-1.  Seven threatened species were confirmed to occur 
within project area: 

 Spiderflower (Cleome insolata) 
 Darwin Cycad (Cycas armstrongii) 
 a Typhonium (Typhonium praetermissum) 
 Howard River Toadlet (Uperoleia daviesae) 
 Mertensô Water Monitor (Varanus mertensi) 
 Partridge Pigeon (Geophaps smithii smithii) 
 Black-footed Tree-rat (Mesembriomys gouldii). 

Three threatened species were not identified during the surveys; however, it is considered that there is a low 
chance they occur within the project area: 

 Bare-rumped Sheath-tailed Bat (Saccolaimus saccolaimus) 
 Fawn Antechinus (Antechinus bellus) 
 Pale Field-rat (Rattus tunneyi). 

Three threatened species that were considered by the likelihood assessment in Section 3.4 to have a 
moderate to high chance of occurring within the project area are ï post-field surveys ï not considered to 
occur within the project area: 

 Floodplain Monitor (Varanus panoptes) 
 Northern Quoll (Dasyurus hallucatus) 
 Masked Owl (Tyto novaehollandiae). 

Four Near Threatened species (under the TPWC Act) were identified during the surveys: 

 a Bladderwort (Utricularia hamiltonii) 
 Northern Brown Bandicoot (Isoodon macrourus) 
 Common Brushtail Possum (Trichosurus vulpecula arnhemensis) 
 Bush Stone-curlew (Burhinus grallarius).   
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Figure 6-1.  Map of significant biodiversity values identified within the project area
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7 Significant Conservation Values 

The objective of this chapter is to undertake a qualitative assessment of the biodiversity values that have 
been identified to occur (or likely to occur) within the project area, in order to determine their conservation 
significance.  Such an assessment of conservation significance will inform the EIA process, as well as project 
design and management.   

As discussed in detail in Sections 4 and 5, there are two types of biodiversity values identified as occurring, 
or possibly occurring, within the project area: 

 Sensitive vegetation types  
 Populations of threatened flora and fauna species.   

The conservation significance of sensitive vegetation types is based primarily on the ecologically function of 
that habitat and whether it supports any threatened species.  

7.1 Assessment of conservation-significant vegetation types 

Four sensitive vegetation types were identified within the project area ï sandsheet and gravel heath, riparian 
vegetation, dry monsoon forest and wetlands.  Some of these are considered to be of conservation 
significance; their distribution within the project area is mapped in Figure 7-1 and Figure 7-2.  Reasons 
justifying their conservation significance are discussed below: 

 Three areas of sandsheet and gravel heath vegetation were identified within the project area 
during a 1:5,000 mapping exercise; however, only one of these areas is considered to be significant 
due to the presence of large populations of two threatened species ï Howard River Toadlet 
(Uperoleia daviesae) and Spiderflower (Cleome insolata).  This is located in the north-west corner of 
the project area and comprises sandsheet heath (7 ha) and gravel heath (9 ha) totalling 
approximately 0.6 % of the project area.  Howard River Toadlet was observed to occur in both 
sandsheet and gravel heath habitat (however, substantially higher abundances were observed in 
sandsheet).  Spiderflower was only found in gravel heath. 

The two remaining areas of heath vegetation that occur within the project area consist of sandsheet 
heath (no gravel heath association); however, targeted surveys within these areas did not record the 
presence of significant populations of threatened species. 

 Riparian vegetation onsite is restricted to the second-order streams within Vegetation Communities 
8 and 9, which equates to approximately 91.8 ha (3.4 % of the project area).  Two threatened 
species were confirmed to utilise this habitat type ï Mertensô Water Monitor (Varanus mertensi) and 
Black-footed Tree-rat (Mesembriomys gouldii).   

 A small patch of dry monsoon forest is located in the north-east corner of the project area and 
covers approximately 2 ha.  No threatened species were recorded during the surveys from within the 
patch (nor were they expected to be).  Monsoon forest vegetation types are significant due to the 
fact that they provide high biodiversity values for the local region.   

 Two types of freshwater wetlands were identified within the project area ï seasonal swamps and a 
permanent soak.  There are four swamps, all linked to ephemeral second-order streams and all 
within riparian Vegetation Communities 8 and 9.  No threatened or migratory species were identified 
within these, and the small size and seasonality of the swamps indicates they are not significant 
habitat features for the region.  One permanent soak is located within one of the seasonal drainages 
in the centre of the project area.  This is likely to be the only permanent onsite water source and 
hence is regarded as a locally-important waterhole for fauna. 
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7.2 Importance of threatened species’ populations 

When assessing the risk of impacts to threatened species that are known or likely to occur within the project 
area, it is necessary to first establish whether or not local populations are óimportantô as defined in EPBC 

Significant Impact Guidelines 1.1.  As mentioned above, this is a requirement within the Terms of Reference 
for the EIS for this project. 

In accordance with the Guidelines, for Critically Endangered and Endangered species, any occurrence of the 
species within the project area constitutes a population, and all populations are óimportantô.   

For Vulnerable species, an óimportant populationô is a population that is necessary for a speciesô long-term 
survival and recovery.  This may include populations identified as such in recovery plans and/or that are: 

 Key source populations either for breeding or dispersal 
 Populations that are necessary for maintaining genetic diversity 
 Populations that are near the limit of the speciesô range. 

óImportant populationsô are considered, within this report, to be of conservation significance. 

7.3 Assessment of conservation-significant flora 

As detailed in Section 5.3, targeted surveys and habitat assessments were undertaken for ten flora species 
that are listed under the TWPC Act and/or the EPBC Act.  As a result six species ï Atalaya brevialata, 
Typhonium taylori, Utricularia dunstaniae, Utricularia singeriana, Utricularia holtzei and Stylidium ensatum ï 
were not found during the surveys, nor was suitable habitat identified.  Therefore, they are considered 
unlikely to occur within the project area and have not been considered further.    

Four species were recorded within the project area ï Spiderflower (Cleome insolata), Typhonium 

praetermissum, Darwin Cycad (Cycas armstrongii) and Utricularia hamiltonii. The importance of the 
populations of these species is discussed in sections below. 

Spiderflower (Cleome insolata) 

This species is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.   

A large population of C. insolata was identified in the north-western corner of the project area.  The survey 
recorded three sub-populations within this area and counted 207 individuals (noting that surveys were 
focused on the population extent rather than counting all records of the species).  The population occurs 
within gravel heath vegetation community (seasonally-inundated Melaleuca viridiflora open woodland with a 
surface gravel layer).  This is possibly the largest known population of the species anywhere.  It is likely to be 
a key source population for breeding and/or dispersal ï and therefore constitutes an óimportant populationô.   

Two smaller populations of C. insolata were also found in roadside drains along Redcliffe Road; these are 
outside of the project area and are located in an impacted habitat.  Nevertheless, given that prior to these 
surveys there were only two other known populations of C. insolata, these two smaller populations that occur 
adjacent to the project area are also considered to be significant. 

The population of this species within the project area is considered to be of conservation significance. 
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Typhonium praetermissum  

This species is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.   

Typhonium praetermissum populations occur within the project area on a number of different land units that 
support Vegetation Community 1.  Populations were ascribed a qualitative category of high, medium or low 
to inform assessment of conservation significance and future management decisions for the species within 
the project area (Figure 4-14).  The categories were defined ï in consultation with Ian Cowie from the NT 
Herbarium ï according to number and proximity of individuals, and the quality of habitat.  The results of the 
survey determined that there are four populations of T. praetermissum with high conservation significance 
within the project area (two in the north-west and two in the south-west), and a number of populations with 
medium or low level of conservation significance in the north-eastern and southern sections of the project 
area.   

Given their extent, the high conservation significance populations are likely to be key source populations for 
breeding and/or dispersal, and hence are considered óimportant populationsô.  The remaining populations 
were determined to have a low level of conservation significance due to the small population size, low 
density and it being sub-optimal habitat for the species requirements.  These are not considered as 
óimportant populationsô and are therefore not presented as conservation-significant values in Figure 7-1.   

The populations of this species within the project area shown in Figure 7-1 are considered to be of 
conservation significance. 

Darwin Cycad (Cycas armstrongii) 

This species is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act. 

The Darwin Cycad population within the project area is widespread and is contiguous with that of the vast 
area of savannah woodland to the east.  The population, therefore, is unlikely to contribute significantly to the 
speciesô genetic diversity or to constitute a key source population either for breeding or dispersal.  Moreover, 
the project site is within the heartland for this species rather than being the limit of its range.  For these 
reasons, the population of Darwin Cycad within the project area is not considered necessary for the speciesô 
long-term survival and recovery, and therefore is not an óimportant populationô.   

The population of this species within the project area is not considered to be of conservation significance. 

Utricularia hamiltonii 

Utricularia hamiltonii was identified in the Terms of Reference as a species of conservation significance that 
needs to be assessed for potential impacts from the project.  It is Near Threatened under the TWPC Act. 

A small population (three plants) of U. hamiltonii was located within the drainage area in the north-western 
corner of the project area (which is in the same area and habitat type as several other threatened species 
located during the survey program).  This species is spread widely throughout the Municipality of Litchfield 
including the Howard River floodplain, Adelaide River floodplain and McMinnôs Lagoon.  As such, it is 
unlikely that the small population within the project area contributes significantly to the speciesô genetic 
diversity or constitutes a key source population either for breeding or dispersal.  Moreover, the project site is 
within the heartland for this species rather than being the limit of its range.  For these reasons, the population 
of U. hamiltonii within the project area is not considered necessary for the long-term survival and recovery, 
and therefore is not considered an óimportant populationô.   

The population of this species within the project area is not considered to be of conservation significance. 
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7.4 Assessment of conservation-significant fauna 

As detailed in Section 5.4, targeted surveys and habitat assessments were undertaken for ten fauna species 
that are listed as threatened under the TWPC Act and/or the EPBC Act.  As a result, three of these species 
are considered unlikely to occur within the project area ï Floodplain Monitor (Varanus panoptes), Masked 
Owl (Tyto novaehollandiae kimberli) and Northern Quoll (Dasyurus hallucatus).  For three other species ï 
Bare-rumped Sheath-tailed Bat (Saccolaimus saccolaimus), Fawn Antechinus (Antechinus bellus) and Pale 
Field-rat (Rattus tunneyi) ï there is suitable habitat and recent local records, but they were not detected 
within the project area despite robust survey methodology.  These six species have therefore not been 
considered in this section.   

Four species were recorded within the project area ï Howard River Toadlet (Uperoleia daviesae), Mertensô 
Water Monitor (Varanus mertensi), Partridge Pigeon (Geophaps smithii smithii) and Black-footed Tree-rat 
(Mesembriomys gouldii).  The importance of the populations of these species is discussed in sections below. 

Additionally, three species were recorded during the surveys that have a Near Threatened status under the 
TPWC Act ï Northern Brown Bandicoot (Isoodon macrourus), Common Brushtail Possum (Trichosurus 

vulpecula arnhemensis) and Bush Stone-curlew (Burhinus grallarius).  These species are discussed in 
Section 5.3 and are not considered to have conservation significance within the project area. 

Howard River Toadlet (Uperoleia daviesae)  

This species is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.   

Two large populations and one small population were identified within the project area.  The two large 
populations occur in the north-west of the project area in seasonally-inundated areas that are characterised 
by sandsheet heath vegetation.  Several other isolated records were also found (refer Figure 6-1); however, 
these were single individuals located in sub-optimal habitat and are therefore not considered to constitute a 
significant conservation value (hence their exclusion from Figure 7-1).   

Population 1 possibly represents the largest known population of U. daviesae anywhere; the abundance of 
the species within Population 2 is less understood, but may be of a similar size.  Population 3 had fairly low 
activity but is the most southern known population of this species (although there are two separate singular 
records in the southern portion of the project area).  Each of these populations are regarded as necessary for 
maintaining genetic diversity and are valuable as source populations for breeding, especially because of their 
relative isolation from other known populations and the fact that they occur on the periphery of this speciesô 
range.  Therefore, the two large populations and one small population that occur within the project area all 
constitute óimportant populationsô.   

Three populations of this species within the project area are considered to be of conservation significance. 

Mertens’ Water Monitor (Varanus mertensi)  

This species is listed as Vulnerable under the TPWC Act and is not listed under the EPBC Act.   

Mertensô Water Monitors were identified along creek lines within the project area during the wet season (five 
separate records).  The observation of five individuals in multiple drainage systems suggests that V. mertensi 
is common within the project area in suitable habitat (namely the riparian vegetation).  There are numerous 
small populations of this species in the riparian zones around the NT ï including in the greater Darwin region 
ï and the project area is not at this speciesô limit.  Therefore, it cannot be reasonably said that the project 
area contains an óimportant populationô necessary for the speciesô long-term survival and recovery of the 
Mertensô Water Monitor.   

The population of this species within the project area is not considered to be of conservation significance. 

  



  

 
 

Client: Intrapac Projects Pty Ltd 101 
Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

Partridge Pigeon (Geophaps smithii smithii)  

This species is listed as Vulnerable under the TPWC Act and the EPBC Act.   

The results from the survey confirm that Partridge Pigeon utilise habitat within the project area (all sightings 
occurred in the wet season within Vegetation Community 1 ï Eucalyptus tetrodonta and E. miniata 
woodland).  Given there is similar such habitat immediately to the east of the project area, it is unlikely that 
the local population of this species is confined to the project area only; however, the degree to which that 
population depends on the project area is unknown.  In the absence of longer term and more widespread 
studies (in suitable habitat to the east of the project area), and the fact that the records of this species within 
the project area are the closest recent records to Darwin, the local population of this species is considered a 
population near the limit of the speciesô range, and therefore an óimportant populationô.   

The population of this species that utilises the project area is considered to be of conservation significance. 

Black-footed Tree-rat (Mesembriomys gouldii)  

This species is listed as Vulnerable under the TPWC Act and Endangered under the EPBC Act.   

At least one population of Black-footed Tree-rat is present within the project area, and it can be surmised that 
longer term studies within other riparian areas that occur within the project area may also have detected 
Black-footed Tree-rats (due to presence of suitable habitat and linkages to areas where the species has 
been previously located or are highly likely to occur).   

In accordance with the EPBC Act Guidelines, a population of an Endangered species is defined as any 
occurrence of the species in a particular area, and any population is considered an óimportant populationô.  
Therefore, it has to be considered that an óimportant populationô of the Black-footed Tree-rat utilises the 
riparian vegetation within the project area. 

The population of this species within the project area is considered to be of conservation significance. 
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7.5 Summary of conservation significance 

 Vegetation types of conservation significance 7.5.1

The following areas of sensitive vegetation types within the project area are considered to be of conservation 
significance (and are shown in Figure 7-1 and Figure 7-2): 

 One area of sandsheet heath  
 All areas of riparian vegetation 
 The only patch of dry monsoon forest  
 All wetlands. 

 Species of conservation significance 7.5.2

óImportant populationsô of threatened species within the project area have been identified and are shown in 
Figure 7-1 and Figure 7-2.  These are considered to be of conservation significance. 

The following threatened species occur in óimportant populationsô within the project area and are therefore 
considered to be of conservation significance: 

 Spiderflower (Cleome insolata) 
 a Typhonium (Typhonium praetermissum) 
 Howard River Toadlet (Uperoleia daviesae) 
 Black-footed Tree-rat (Mesembriomys gouldii) 
 Partridge Pigeon (Geophaps smithii smithii). 

The following threatened or Near Threatened species were identified during the surveys, but not in 
óimportantô populations.  Therefore, they are not considered to a have conservation significance within the 
project area. 

 Darwin Cycad (Cycas armstrongii) 
 Mertensô Water Monitor (Varanus mertensi). 
 a Bladderwort (Utricularia hamiltonii) 
 Bush Stone-curlew (Burhinus grallarius) 
 Northern Brown Bandicoot (Isoodon macrourus) 
 Common Brushtail Possum (Trichosurus vulpecula arnhemensis).  
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Figure 7-1.  Map of the conservation-significant values identified within the project area
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Figure 7-2.  Map of the conservation-significant values within the north-west corner of the project area
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8 Existing Threatening Processes 

This objective of this chapter is to summarise the existing threatening environmental processes that occur 
within the project area.   

 Weed infestations 8.1.1

Four declared weeds were recorded within the project area.  These are listed as Class B (spread to be 
controlled by land owners and occupiers) and Class C (not to be introduced) under the NT Weeds 

Management Act:   

 Gamba Grass (Andropogon gayanus) 
 Mission Grass (Cenchrus polystachios) 
 Hyptis (Hyptis suaveolens) 
 Snake Weed (Stachytarpheta spp.) 

Currently, the weed density is fairly low across the property.  Gamba Grass and Mission Grass infestations 
were mainly located along tracks and other areas of disturbance.  Hyptis was common along drainages.  
Snake Weed was common along the waterways on the western side. 

 Feral species 8.1.2

Six feral species (introduced fauna) were recorded within the project area: 

 Cane Toad (Rhinella marina) 

This species is listed as a ókey threatening processô under the EPBC Act because it is lethal to most 
native animals if consumed.  Cane Toads were first detected in the greater Darwin region in 2004 ï
 5 and have now established significant populations (D. Trembath pers. comm.).  In the Northern 
Territory, they are known to be a key factor in the decline of a number of native fauna, including 
Northern Quoll (Dasyurus hallucatus) (Oakwood 2003), Monitors/Goannas (Varanus sp.) (Doody et 
al. 2009) and Mulga Snake (Pseudechis australis) (D. Trembath pers. comm.).   

 Feral Cat (Felis catus) 

This species is considered to be a ókey threatened processô under the EPBC Act.  It occurs 
throughout the Australian mainland in a variety of different habitats including deserts, forests and 
grasslands (DEWHA 2008).  Feral Cats are predominantly solitary, nocturnal, carnivorous and can 
survive with limited access to water, relying upon moisture from their prey.  Each cat is estimated to 
kill between 5 ï 30 native species per day (AWC 2012).  Feral Cats play a significant role in the 
decline of native fauna and have been recognised as contributing to the decline of several ground-
nesting birds and small to medium-sized mammals.   

 Feral Pig (Sus scrofa) 

This species is considered as a ókey threatening processô under the EPBC Act due to predation, 
habitat degradation, competition and disease transmission.   

 Water Buffalo (Bubalus bubalis) 

Impact from this species at the site is considered to be low, as there are no large permanent wetland 
areas where Water Buffalo are known to persist in larger numbers. 

 Feral Dog / Dingo Hybrid (Canis sp.) 

It is possible that this species preys upon local threatened fauna; however, it also plausible that its 
presence keeps cat populations low. 
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 Asian House Gecko (Hemidactylus frenatus) 

This species is not thought to significantly displace native species in a natural bushland environment, 
but will out-compete similarly-natured native geckos (such as Gehyra australis) in a domestic 
environment. 

The presence and abundances of these species within the project area are expected and are typical of the 
region. 

 Fire impact 8.1.3

The high burning frequency within the project site (see Figure 2-3) is likely to have changed the vegetation 
structure and flora diversity across the site, reducing shelter opportunities (i.e. fallen hollow logs) and small 
tree abundances that supply unique food resources to a range of fauna species.  Consequently, many birds 
and some mammals show a negative response to too frequent fires.  Fire regimes with frequent late season 
burns are implicated as a possible cause for the declining of many small to medium size mammals across 
the tropical savannahs (Price and Baker 2007).  When coupled with other threatening processes ï such as 
weeds and feral animals ï fire can have a devastating impact on local flora and fauna populations.  The 
majority of the project area is considered to have a high fire impact. 

 Land degradation 8.1.4

Approximately 0.6 % (16.8 ha) of the project area has been previously cleared for recreational tracks, a 
telecommunications tower, an abandoned quarry and numerous borrow pits/scrapes.  The illegal dumping of 
rubbish and abandoned cars is fairly common along the internal tracks, but has likely had minimal impact on 
biodiversity within the project area. 
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Noonamah Ridge Estate
Noonamah Ridge Estate encompasses an area of 33.58 sq km
extending from 12 deg 36.0 min to 12 deg 42.0 min S and 131
deg 7.0 min to 131 deg 9.0 min E.
Noonamah Ridge Estate is located in the Darwin Coastal, Pine
Creek,  bioregion(s)

Location of Noonamah Ridge Estate



Noonamah Ridge Estate Threatened Species

  Threatened species recorded in Noonamah Ridge Estate  (Records Updated: Sept 2013)

Group Common Name Scientific Name NT
Status

National
Status

ID #Observations (Latest) #Specimens (Latest) #Surveys (Latest)

Cycads Armstrong`s Cycad Cycas armstrongii VU . 351085 0 (Unknown) 0 (Unknown) 0 (Unknown)
Frogs Howard Springs Toadlet Uperoleia daviesae VU . 347337 0 (Unknown) 2 (2011) 0 (Unknown)
Birds Partridge Pigeon Geophaps smithii VU VU 176384 1 (2001) 0 (Unknown) 0 (Unknown)
Mammals Northern Quoll Dasyurus hallucatus CR EN 176443 0 (Unknown) 0 (Unknown) 1 (2001)
Mammals Pale Field-rat Rattus tunneyi VU . . 0 (Unknown) 0 (Unknown) 3 (2001)

 EX = Extinct
 EW = Extinct in the Wild
 ER = Extinct in the NT
 EN = Endangered 
 EN/VU = One Endangered subspecies/One Vulnerable subspecies
 VU=Vulnerable 
 VU/- = One or more subspecies vulnerable EN/- = One or more subspecies endangered 
 
 Survey = this category refers to data collected using systematic survey methodology
 Specimen = this category refers to museum or other records where a specimen has been collected and lodged
 Observation = this category refers to all other incidental recordings where systematic methodology may not have been used consistently.
 
 More species info: Go to www.landmanager.org.au/view/index.aspx?id=#### 
 where #### is the ID number from the tables above for the species of interest.
 



Noonamah Ridge Estate Threatened Species Grid

  Threatened species recorded in the grid cell(s) in which Noonamah Ridge Estate occurs  (Records Updated: Sept 2013)

Group Family Name Scientific Name Common Name NT
Status

National
Status

#Observations Latest
Observation
Date

#Specimens Latest
Specimen
Date

#Surveys Latest
Survey
Record

Cycads Cycadaceae Cycas armstrongii Armstrong`s Cycad VU 0 Unknown 9 2003 1 2001
Cycads Cycadaceae Cycas armstrongii x conferta Armstrong`s Cycad VU 0 Unknown 1 1972 0 Unknown
Flowering Plants Araceae Typhonium praetermissum Typhonium VU 0 Unknown 1 2007 0 Unknown
Flowering Plants Araceae Typhonium taylori Typhonium EN EN 0 Unknown 3 2005 0 Unknown
Flowering Plants Orchidaceae Habenaria rumphii Ground Orchid EN 0 Unknown 1 1989 0 Unknown
Flowering Plants Orchidaceae Luisia corrugata Luisia Orchid VU 0 Unknown 1 1984 0 Unknown
Flowering Plants Arecaceae Ptychosperma macarthurii Darwin Palm EN EN 0 Unknown 8 2002 1 2003
Flowering Plants Cleomaceae Cleome insolata Spiderflower VU 0 Unknown 4 2012 0 Unknown
Flowering Plants Lentibulariaceae Utricularia dunstaniae Bladderwort VU 0 Unknown 2 2001 0 Unknown
Flowering Plants Lentibulariaceae Utricularia singeriana Bladderwort VU 0 Unknown 1 2011 0 Unknown
Flowering Plants Stylidiaceae Stylidium ensatum Trigger Plant EN - 0 Unknown 1 1968 0 Unknown
Insects Lycaenidae Ogyris iphis doddi Dodd's Azure Butterfly EN 0 Unknown 0 Unknown 0 Unknown
Frogs Myobatrachidae Uperoleia daviesae Howard Springs Toadlet VU 3 2009 22 2011 0 Unknown
Reptiles Varanidae Varanus mertensi Mertens` Water Monitor VU 0 Unknown 2 2006 0 Unknown
Reptiles Varanidae Varanus panoptes Yellow-spotted Monitor VU 2 2000 2 1996 2 2001
Reptiles Elapidae Acanthophis hawkei Plains Death Adder VU VU 1 1976 0 Unknown 0 Unknown
Birds Columbidae Geophaps smithii Partridge Pigeon VU VU 245 2001 0 Unknown 0 Unknown
Birds Charadriidae Charadrius mongolus Lesser Sand Plover VU 1 1983 0 Unknown 0 Unknown
Birds Charadriidae Charadrius leschenaultii Greater Sand Plover VU 0 Unknown 2 1984 0 Unknown
Birds Rostratulidae Rostratula australis Australian Painted Snipe VU EN 2 2006 0 Unknown 0 Unknown
Birds Scolopacidae Limosa lapponica Bar-tailed Godwit VU 2 1990 0 Unknown 0 Unknown
Birds Scolopacidae Numenius

madagascariensis
Eastern Curlew VU 2 1984 0 Unknown 0 Unknown

Birds Scolopacidae Calidris ferruginea Curlew Sandpiper VU 3 2005 0 Unknown 0 Unknown
Mammals Dasyuridae Dasyurus hallucatus Northern Quoll CR EN 50 1999 5 1998 110 2003
Mammals Dasyuridae Antechinus bellus Fawn Antechinus EN 0 Unknown 0 Unknown 12 2002
Mammals Emballonuridae Saccolaimus saccolaimus Bare-rumped Sheath-

tailed Bat
CR 0 Unknown 11 2006 0 Unknown

Mammals Muridae Mesembriomys gouldii Black-footed Tree-rat VU 7 2010 2 2004 223 2011
Mammals Muridae Rattus tunneyi Pale Field-rat VU 0 Unknown 1 2000 19 2002

 EX = Extinct
 EW = Extinct in the Wild
 ER = Extinct in the NT
 EN = Endangered 
 EN/VU = One Endangered subspecies/One Vulnerable subspecies
 VU=Vulnerable 
 VU/- = One or more subspecies vulnerable EN/- = One or more subspecies endangered 
 



 Survey = this category refers to data collected using systematic survey methodology
 Specimen = this category refers to museum or other records where a specimen has been collected and lodged
 Observation = this category refers to all other incidental recordings where systematic methodology may not have been used consistently.
 
 More species info: Go to www.landmanager.org.au/view/index.aspx?id=#### 
 where #### is the ID number from the tables above for the species of interest.
 

Species listed in the table above were recorded from all the grid cells shown below (red/blue line) that overlap Noonamah Ridge Estate



Generated from NT Infonet (http://www.infonet.org.au) Mon Mar 16 09:49:22 CST 2015

Soils and vegetation graphs and tables refer to area of soils and vegetation only. Fire graphs and
tables refer to entire selected area including sea if present. Calculations are derived from map images
or vector data, and should be taken as a guide only. Accuracy cannot be guaranteed. For small areas,
figures should be rounded to the nearest whole number.
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Other Matters Protected by the EPBC Act

Acknowledgements

Buffer: 10.0Km

Matters of NES

Report created: 07/07/14 10:03:20

Coordinates

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Caveat
Extra Information

Details
Summary

http://www.environment.gov.au/epbc/assessments/index.html


Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

None

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

14

None

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

None

None

11

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

14

Commonwealth Heritage Places:

None

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneCommonwealth Reserves Marine

http://www.environment.gov.au/epbc/assessments/index.html
http://www.environment.gov.au/epbc/assessments/index.html
http://www.environment.gov.au/epbc/permits/index.html


Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Red Goshawk [942] Vulnerable Species or species
habitat likely to occur
within area

Erythrotriorchis radiatus

Gouldian Finch [413] Endangered Species or species
habitat known to occur
within area

Erythrura gouldiae

Partridge Pigeon (eastern) [64441] Vulnerable Species or species
habitat known to occur
within area

Geophaps smithii  smithii

Australian Painted Snipe [77037] Endangered Species or species
habitat may occur within
area

Rostratula australis

Masked Owl (northern) [26048] Vulnerable Species or species
habitat likely to occur
within area

Tyto novaehollandiae  kimberli

Mammals

Brush-tailed Rabbit-rat, Brush-tailed Tree-rat,
Pakooma [132]

Vulnerable Species or species
habitat may occur within
area

Conilurus penicillatus

Northern Quoll [331] Endangered Species or species
habitat known to occur
within area

Dasyurus hallucatus

Northern Brush-tailed Phascogale [82954] Vulnerable Species or species
habitat likely to occur
within area

Phascogale pirata

Bare-rumped Sheathtail Bat [66889] Critically Endangered Species or species
habitat known to occur
within area

Saccolaimus saccolaimus  nudicluniatus

Matters of National Environmental Significance

This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

24

Place on the RNE:

None

1

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

1

Key Ecological Features (Marine) None



Name Status Type of Presence

Water Mouse, False Water Rat, Yirrkoo [66] Vulnerable Species or species
habitat likely to occur
within area

Xeromys myoides

Plants

 [86125] Critically Endangered Species or species
habitat known to occur
within area

Atalaya brevialata

a herb [65904] Endangered Species or species
habitat likely to occur
within area

Typhonium taylori

Reptiles

Plains Death Adder [83821] Vulnerable Species or species
habitat known to occur
within area

Acanthophis hawkei

Sharks

Largetooth Sawfish, Freshwater Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish
[60756]

Vulnerable Species or species
habitat likely to occur
within area

Pristis pristis

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Migratory Marine Species

Salt-water Crocodile, Estuarine Crocodile [1774] Species or species
habitat likely to occur
within area

Crocodylus porosus

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Species or species
habitat known to occur
within area

Haliaeetus leucogaster

Barn Swallow [662] Species or species
habitat may occur within
area

Hirundo rustica

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Rufous Fantail [592] Species or species
habitat may occur within
area

Rhipidura rufifrons

Migratory Wetlands Species

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Oriental Plover, Oriental Dotterel [882] Species or species
habitat may occur within
area

Charadrius veredus

Oriental Pratincole [840] Species or species
habitat may occur within
area

Glareola maldivarum

Painted Snipe [889] Endangered* Species or species
Rostratula benghalensis (sensu lato)



Name Threatened Type of Presence
habitat may occur within
area

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Magpie Goose [978] Species or species
habitat may occur within
area

Anseranas semipalmata

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Oriental Plover, Oriental Dotterel [882] Species or species
habitat may occur within
area

Charadrius veredus

Oriental Pratincole [840] Species or species
habitat may occur within
area

Glareola maldivarum

White-bellied Sea-Eagle [943] Species or species
habitat known to occur
within area

Haliaeetus leucogaster

Barn Swallow [662] Species or species
habitat may occur within
area

Hirundo rustica

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Osprey [952] Species or species
habitat may occur within
area

Pandion haliaetus

Rufous Fantail [592] Species or species
Rhipidura rufifrons

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
habitat may occur within
area

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Reptiles

Freshwater Crocodile, Johnston's Crocodile,
Johnston's River Crocodile [1773]

Species or species
habitat may occur within
area

Crocodylus johnstoni

Salt-water Crocodile, Estuarine Crocodile [1774] Species or species
habitat likely to occur
within area

Crocodylus porosus

Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Historic

Indicative PlaceNorth Australia Railway Darwin to Pine Creek NT

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence
Birds

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

Frogs

Cane Toad [1772] Species or species
habitat likely to occur
within area

Bufo marinus

Cane Toad [83218] Species or species
habitat likely to occur
within area

Rhinella marina

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur
within area

Bos taurus

Water Buffalo, Swamp Buffalo [1] Species or species
habitat likely to occur
within area

Bubalus bubalis

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris



Name Status Type of Presence

Horse [5] Species or species
habitat likely to occur
within area

Equus caballus

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Pig [6] Species or species
habitat likely to occur
within area

Sus scrofa

Plants

Gamba Grass [66895] Species or species
habitat likely to occur
within area

Andropogon gayanus

Para Grass [5879] Species or species
habitat likely to occur
within area

Brachiaria mutica

Buffel-grass, Black Buffel-grass [20213] Species or species
habitat may occur within
area

Cenchrus ciliaris

Water Hyacinth, Water Orchid, Nile Lily [13466] Species or species
habitat likely to occur
within area

Eichhornia crassipes

Hymenachne, Olive Hymenachne, Water Stargrass,
West Indian Grass, West Indian Marsh Grass
[31754]

Species or species
habitat likely to occur
within area

Hymenachne amplexicaulis

Cotton-leaved Physic-Nut, Bellyache Bush,
Cotton-leaf Physic Nut, Cotton-leaf Jatropha,
Black Physic Nut [7507]

Species or species
habitat likely to occur
within area

Jatropha gossypifolia

Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]

Species or species
habitat likely to occur
within area

Lantana camara

Mimosa, Giant Mimosa, Giant Sensitive Plant,
ThornySensitive Plant, Black Mimosa, Catclaw
Mimosa, Bashful Plant [11223]

Species or species
habitat likely to occur
within area

Mimosa pigra

Parkinsonia, Jerusalem Thorn, Jelly Bean Tree,
Horse Bean [12301]

Species or species
habitat likely to occur
within area

Parkinsonia aculeata

Mission Grass, Perennial Mission Grass,
Missiongrass, Feathery Pennisetum, Feather
Pennisetum, Thin Napier Grass, West Indian
Pennisetum, Blue Buffel Grass [21194]

Species or species
habitat likely to occur
within area

Pennisetum polystachyon

Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]

Species or species
habitat likely to occur
within area

Salvinia molesta

Reptiles

Asian House Gecko [1708] Species or species
habitat likely to occur
within area

Hemidactylus frenatus



Nationally Important Wetlands [ Resource Information ]
Name State
Adelaide River Floodplain System NT

Name Status Type of Presence

Flowerpot Blind Snake, Brahminy Blind Snake,
Cacing Besi [1258]

Species or species
habitat likely to occur
within area

Ramphotyphlops braminus



-12.65373 131.13471

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:
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Threatened Species Likelihood of Occurrence Assessment (desk-based), Noonamah Ridge Estate 

Species name Species details 
Likelihood of occurrence 

within the project area 

AMPHIBIANS 

Howard Springs 
Toadlet 

Uperoleia daviesae  

 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: The type locality at Howard Springs is “open 

Savannah/Grevillea woodland on ephemerally flooded sands 
with short to medium-height grasses; sedges and herbs are 
dominant in the understorey (Young et al 2005). 

Distribution: This species is confined to the Howard and 

Elizabeth River sand sheets close to Darwin (Fisher et al 
2011). 

Infonet grid cell records (latest record): 25 records (2011) 

HIGH 

 Suitable habitat within the 

project area. 

 Species has been previously 

recorded within project area. 

REPTILES 

Plains Death Adder 

Acanthophis hawkei  

EPBC status: Vulnerable 

TPWC status: Vulnerable 

Habitat: Occurs on floodplains and cracking soil plains 
(Webb et al. 2002).     

Distribution:  In the NT, it is known from floodplains of the 

Adelaide, Mary and Alligator Rivers as well as the Barkly 

Tableland on the Northern Territory (NT)/Queensland (QLD) 

border. 

Infonet grid cell records (latest record): 1 records (1976) 

LOW 

 Suitable habitat does not 

occur within the project area. 

 One historical record in the 

search area (i.e. from 1976). 

 

Mertens’ Water 
Monitor  

Varanus mertensi 

 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: This semi-aquatic monitor occupies edges of 

watercourses and lagoons, but is seldom seen far from water 
(Christian 2004). 

Distribution: Across northern Australia from Cape York 

Peninsula to the Kimberley (Christian 2004).   

Infonet grid cell records (latest record): 2 records (2006) 

HIGH 

 Suitable habitat within the 

project area. 

 There are database records 

within the search area. 

Floodplain Monitor 

Varanus panoptes 

 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: Occurs in broad range of habitats - from coastal 
beaches to savannah woodlands (Christian 2004). 

Distribution: In the NT, it has been recorded across most of 

the Top End and the Gulf Region (Christian 2004).  The 
species has been highly impacted by the invasion of Cane 
Toads, and is now thought to be locally extinct from areas 
where Cane Toads persist in high numbers. 

Infonet grid cell records (latest record): 6 records (2001) 

MEDIUM 

 Suitable habitat occurs within 

the project area; however, 

Cane Toads are well 

established which is likely to 

have significantly impact any 

local populations of the 

species. 

 No database records in the 

search area since 2001. 

BIRDS 

Curlew Sandpiper 

Calidris ferruginea  

EPBC status: Migratory, Marine  

TPWC status: Vulnerable 

Habitat:  Inhabits coasts and estuaries, especially intertidal 

mudflats, as well as beaches, rocky shores and around 
lakes, dams and floodwaters (DoE 2014). May roost during 
high tide on nearby beaches.  

Distribution:  Mostly widespread around the northern 

Australian coast, less common in the south, with few inland 

records at Alice Springs and Newhaven Station (Chatto 

2003).  

Infonet grid cell records (latest record): 3 records (2005) 

NONE 

 Suitable habitat does not 

occur within the project area. 

 Low number of database 

records in the search area. 
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Species name Species details 
Likelihood of occurrence 

within the project area 

Greater Sand 
Plover 

Charadrius 
leschenaultii 

EPBC status: Migratory 

TPWC status: Vulnerable 

Habitat: Inhabits coasts and estuaries with intertidal sand 

and mudflats as well as nearby beaches, rocky shores, salt 
lakes, brackish swamps and shallow freshwater wetlands 
(DoE 2014). 

Distribution: Widespread around the Australian coast, less 

common in the south and inland.  In the NT, It has been 
recorded from most of the coastline. Every year the species 
breeds in the northern hemisphere in the summer, and 
migrates to Australia for the southern hemisphere summer.  
Some birds remain in Australia during the winter (Garnett al 
2011). 

Infonet grid cell records (latest record): 2 records (1984) 

NONE 

 Suitable habitat does not 

occur within project area 

 Low number of database 

records in the search area. 

 

Lesser Sand Plover 

Charadrius mongolus 

EPBC status: Migratory 

TPWC status: Vulnerable 

Habitat: Coastal and estuarine, especially large intertidal 

sandflats or mudflats in sheltered bays, harbours and 
estuaries, and occasionally sandy ocean beaches, coral 
reefs, wave-cut rock platforms and rocky outcrops.  The 
species is seldom recorded away from the coast (Marchant & 
Higgins 1993). 

Distribution: Widespread around the northern Australian 

coast, less common in the south and inland.  Every year the 
species breeds in the northern hemisphere in the summer, 
and migrates to Australia for the southern hemisphere 
summer. 

Infonet grid cell records (latest record): 1 record (1983) 

NONE 

 Suitable habitat does not 

occur within project area 

 Low number of database 

records in area. 

Yellow Chat 

Epthianura crocea 
tunneyi 

EPBC status: Endangered 

TPWC status: Vulnerable 

Habitat: The subspecies has been recorded in floodplain 

depressions and channels, concentrating around wetter 
areas at the end of the dry season (Armstrong 2004). 

Distribution: The subspecies is restricted to a small 

geographic area encompassing the floodplains from the 
Adelaide River to the East Alligator River (Schodde & Mason 
1999). 

Infonet grid cell records (latest record): 0 records 

NONE 

 Suitable habitat does not 

occur within project area 

 Low number of database 

records in area. 

 However, the species occurs 

downstream in the Adelaide 

River Floodplain, approx. 23 

NEE km from project area. 

Red Goshawk 

Erythrotriorchis 
radiatus 

EPBC status: Vulnerable 

TPWC status: Vulnerable 

Habitat: Prefers tall open eucalypt forest and riparian areas.  

Nests in large trees, frequently the tallest and most massive 
in a tall stand, and nest trees are invariably within one km of 
permanent water (Debus et al.1988; Aumann et al. 1991). 

Distribution: Occurs across much of the northern Australia, 
from the Kimberley to south-eastern Queensland. 

Infonet grid cell records (latest record): 0 

LOW 

 Suitable habitat occurs within 

the project area; however its 

preferred current geographic 

extent indicates a low 

probability of occurring. 

 No database records in 

search area. 
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Gouldian Finch  

Erythrura gouldiae 

 

 

EPBC status: Endangered 

TPWC status: Vulnerable 

Habitat: Prefers annual and perennial grasses (especially 

Sorghum), a nearby source of surface water and, in the 
breeding season, unburnt hollow-bearing Eucalyptus trees 
(especially E. tintinnans, E. brevifolia and E. leucophloia) 
(Tidemann 1996; Higgins et al. 2006). 

Distribution: Sparsely distributed across northern Australia 

from the Kimberley to north-central Queensland (Dostine 
1998; Franklin 1999; Barrett et al. 2003). It is currently known 
to occur in significant numbers (> 50 adult birds) at only 10 
locations with five occurring in the Northern Territory 
(O'Malley 2006). 

Infonet grid cell records (latest record): 0 records 

LOW 

 Breeding habitat does not 

occur within project area. 

 Small permanent spring at the 

site may be suitable for 

drinking holes typical to 

requirements of the species. 

 No database records for the 

search area. 

Partridge Pigeon 

Geophaps smithii 
smithii 

EPBC status: Vulnerable 

TPWC status: Vulnerable 

Habitat: Occurs in open forests and woodlands with an 
understorey of grasses (Woinarski 2006). 

Distribution: Occurs throughout the top end of the Northern 

Territory and the Kimberley region of Western Australia 
(Woinarski 2006).   

Infonet grid cell records (latest record): 245 records 

(2001) 

HIGH 

 Suitable habitat occurs within 

the project area. 

 Species has been previously 

recorded within project area. 

Bar-tailed Godwit  

Limosa lapponica  

EPBC status: Migratory, Marine 

TPWC status: Vulnerable 

Habitat:  Inhabits coasts and estuaries, especially intertidal 

sandflats and mudflats, and coastal lagoons.  Also occurs in 
saltlakes and brackish wetlands near coasts, sandy ocean 
beaches, rock platforms, and coral reef-flats (Marchant et al. 
1993). May roost during high tide on nearby beaches.  

Distribution:  Widespread around the Australian coast.  In 

the NT they have been reported all along the coastline and 

were one of the more frequently recorded and abundant 

species in shorebird surveys by Chatto (2003). 

Infonet grid cell records (latest record): 2 records (1990) 

NONE 

 Suitable habitat does not 

occur within the project area. 

 Low number of database 

records in the search area. 

 

Eastern Curlew 

Numenius 
madagascariensis 

EPBC status: Migratory 

TPWC status: Vulnerable 

Habitat: Inhabits coasts and estuaries, as well as 

mangroves.  Also occurs in salt lakes and brackish wetlands 
near coasts. May roost during high tide on nearby beaches 
(Marchant et al. 1993). 

Distribution: This species is widespread along the 

Australian coast.   

Infonet grid cell records (latest record): 2 records (1984) 

NONE 

 Suitable habitat does not 

occur within project area 

 Low number of database 

records in the search area. 

Australian Painted 
Snipe 

Rostratula australis 

(also known as 
Rostratula 
benghalensis) 

EPBC status: Vulnerable 

TPWC status: Vulnerable 

Habitat: Inhabits fringes of permanent and temporary 
wetlands, swamps and inundated grasslands (Taylor et al. 

2007). The species could occur on any shallow ephemeral 
wetlands in central or southern Northern Territory. 

Distribution: This species is nomadic and scattered across 

Australia with no predictable occurrence (Rogers 2001).  In 
the NT, it is known from a range of localities with no known 
resident sites (Taylor et al. 2007). 

Infonet grid cell records (latest record): 2 records (2006) 

LOW 

 There are small areas of 

suitable habitat (seasonal 

swamps and inundated areas) 

within the project area. 

 Low number of database 

records in the search area. 
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Masked Owl 
(northern) 

Tyto novaehollandiae 

EPBC status: Vulnerable 

TPWC status: Vulnerable 

Habitat: Occurs mainly in eucalypt tall open forests 
(especially those dominated by Eucalyptus miniata and E. 
tetrodonta), but also roosts in monsoon rainforests, and 
forages in more open vegetation types, including grasslands 
(Woinarski et al. 2006). 

Distribution: Very imperfectly known, with remarkably few 

records across its broad range in northern Australia.  In the 
NT, it is known from the Top End, Kakadu, Cobourg 
Peninsula (majority of records) and south-west Gulf country 
(Atlas of Living Australia). 

Infonet grid cell records (latest record): 0 

MEDIUM 

 Possible nest sites are 

available within the project 

area as there are large areas 

of Eucalyptus tetrodonta and 

E. miniata forest and 

woodland (abundant hollows). 

 High fire frequency lowers 

chance of this area being 

selected for roosting/nesting 

by this species. 

 No database records in the 

search area. 

MAMMALS 

Fawn Antechinus 

Antechinus bellus  

EPBC status: Not listed 

TPWC status: Endangered 

Habitat: Occurs in tall open forest dominated by eucalypts 

(Friend 1985) where it was historically quite common 
(Watson et al. 2008).  Shelters in tree hollows and fallen logs 
(Cole et al. 2002)  

Distribution: Restricted to the NT with a large population 

confined to the mainland of the Top End (Watson et al. 
2008). There is also one record of this species from the 
Melville Island.    

Infonet grid cell records (latest record): 12 records (2002) 

MEDIUM 

 Suitable habitat occurs within 

the project area. 

 High fire frequency at the site 

is likely to have impacted 

populations. 

 There are database records in 

the search area.   

Brush-tailed Rabbit-
Rat 

Conilurus penicillatus  

EPBC status: Vulnerable 

TPWC status: Endangered 

Habitat:  Largely restricted to mixed eucalypt open forest 

and woodland, or on dunes with Casuarina, seeming to 
prefer habitats that are not burnt annually, that have an 
understorey of predominantly perennial grasses and a 
sparse-to-moderate middle storey (Firth et al. 2006; Firth 
2007; Kemper & Firth 2008). 

Distribution:   Currently it is only known from Cobourg 

Peninsula, Tiwi Islands, Groote Eylandt, and a small area 

within Kakadu National Park (Woinarski 2007). There are no 

recent records from much of its historically recorded range 

between near the mouth of Victoria River and (in the west) 

and Pellew Islands (in east). 

Infonet grid cell records (latest record): 0 records  

NONE  

 Suitable habitat possibly 

exists within the project area 

as Eucalyptus 

woodland/forest is common. 

 High fire frequency in the area 

significantly lowers chance of 

detecting this species. 

 Outside of known distribution. 

 No database records in the 

search area. 

 

Northern Quoll 

Dasyurus hallucatus  

EPBC status: Endangered 

TPWC status: Critically Endangered 

Habitat: Occurs in a wide range of habitats, but the most 

suitable habitats are rocky areas (Van Dam et al. 2002). It 
was common in many eucalypt open forests. 

Distribution: Occurs across northern Australia in five 

regional populations.  In the NT, most records are from 
central and western Top End (Van Dam et al. 2002).  
Population restriction has been highly influenced by the 
establishment of Cane Toads (Rhinella marina). 

Infonet grid cell records (latest record): 165 record (2003) 

MEDIUM 

 Suitable habitat (rocky areas 

and Eucalyptus open forests) 

occurs within the project area. 

 There are database records of 

the species within the project 

area (noting that records are 

pre Cane Toad). 

 Abundance of Cane Toads in 

the area suggests low 

probability of occurrence. 

 There have been some recent 

records in the Top End (pers 

comm B. Hill), therefore this 

species cannot be discounted. 
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Black-footed Tree-
rat 

Mesembriomys 
gouldii  

EPBC status: Endangered 

TPWC status: Vulnerable 

Habitat: Inhabits tropical woodlands and open forests. This 

nocturnal animal shelters in tree hollows and Pandanus 
stands during the day (Hill 2012). 

Distribution: Known extent for this species is: the Top End 

of the NT, the Kimberley in the Western Australia and area 
between Cape York Peninsula and Townsville in Queensland 
(Hill 2012). This species has remained relatively abundant in 
the Darwin rural area (Price et al. 2005). 

Infonet grid cell records (latest record): 232 record (2011) 

HIGH 

 Suitable habitat is fairly 

common within the project 

area (mainly seasonal creeks 

and associated inundated 

areas). 

 There are many records 

(including recent records) in 

the search area. 

Northern Brush-
tailed Phascogale  

Phascogale pirata 

EPBC status: Vulnerable 

TPWC status: Endangered 

Habitat: No detailed studies are known from the Northern 

Territory, but its ecology is probably similar to that reported 
for its temperate relatives (Rhind 1998).  Most records are 
from tall open forests dominated by Eucalyptus miniata and 
E. tetrodonta. 

Distribution: This species was known to occur throughout 

the Top End, with most records coming from Kakadu 

National Park (Woinarski & Ward 2012). 

Infonet grid cell records (latest record): 0 records 

LOW 

 Suitable habitat exists within 

the project area as Eucalyptus 

woodland/forest is common. 

 High fire frequency in the area 

significantly lowers chance of 

detecting this species. 

 Presence of Cane Toad 

lowers chance of species 

occurrence. 

 No database records in the 

search area. 

Pale Field-rat 

Rattus tunneyi  

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: Historically occurred in a wide range of habitats, but 

is now primarily found in dense vegetation along creeks 
(Aplin et al. 2008). 

Distribution: Occurs in the higher rainfall areas of northern 

Australia, extending from Kimberley to south-eastern 
Queensland, including the Top End of the Northern Territory 
(Braithwaite et al. 1996). 

Infonet grid cell records (latest record): 20 records (2002) 

HIGH 

 Suitable habitat is fairly 

common within the project 

area (mainly seasonal creeks 

and associated inundated 

areas). 

 Recent decline in populations 

in the area will lower chance 

of detecting species. 

 Species has been previously 

recorded within project area. 

Bare-rumped 
Sheathtail Bat 

Saccolaimus 
saccolaimus  

EPBC status: Critically Endangered  

TPWC status: Data deficient 

Habitat: NT records are from Pandanus Woodland and 

eucalypt tall open forests (Friend et al. 1986; Churchill 1998). 
Roosts in tree hollows and caves (Duncan et al. 1999).  

Distribution: This species is known to from scattered 

localities throughout top end of the Northern Territory and 
also North-Eastern Queensland (Milne et al 2009.   

Infonet grid cell records (latest record): 11 records (2006) 

MEDIUM 

 Suitable habitat is common 

within the project area. 

 There are database records in 

the search area. 

 Appears to be a naturally rare 

in the Top End or difficult to 

detect species. 

 High fire frequency at the site 

may lower suitability as roost 

site for the species. 

Water Mouse 
Xeromys myoides  

EPBC status: Endangered 

TPWC status: Critically Endangered 

Habitat:  Mangrove forests, freshwater swamps and 
floodplain saline grasslands (Woinarski et al. 2000) 

Distribution:  In the NT it is known only from ten records at 

six sites, including one in East Arnhem land (Woinarski 

2007). 

Infonet grid cell records (latest record): 0 records 

NONE 

 Suitable habitat does not 

occur within the project area. 

 No database records in the 

search area. 
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FISH 

Freshwater Sawfish 

Pristis microdon (also 
known as Pristis 
Pristis) 

EPBC status: Vulnerable 

TPWC status: Vulnerable 

Habitat:  Juveniles and sub-adults predominantly occur in 

rivers and estuaries, while large mature animals tend to 
occur more often in coastal and offshore waters up to 25 m 
depth (Giles et al. 2006; Stevens et al. 2005). 

Distribution: This is known from several drainages in 

northern Australia from Western Australia to Queensland. In 

the NT, it is known from at least eight catchments in the 

Northern Territory, this species has the potential to occur in 

more.  Currently it is known from the Adelaide, Alligator (East 

and South), Daly, Darwin, Goomadeer, McArthur, Robinson 

& Victoria Rivers (Larson et al. 2007). 

Infonet grid cell records (latest record): 0 records  

NONE 

 Suitable habitat does not 

occur within the project area. 

 No database records in the 

search area. 

INSECTS 

Dodd’s Azure 
Butterfly 

Ogyris iphis doddi 

EPBC status: Not listed 

TPWC status: Endangered 

Habitat: This species occurs in dry eucalypt forest on sandy 

soils (Braby 2000). 

Distribution:  This species is only known from historical 

records from the Darwin, and a single specimen collected on 

Melville Island in 1986 (Braby 2000). 

Infonet grid cell records (latest record): 0 records 

LOW 

 Suitable habitat does not 

occur within the project area. 

 No database records in the 

search area. 

FLOWERING PLANTS 

Atalaya brevialata EPBC status: Critically Endangered 

TPWC status: Not listed 

Habitat: This species is restricted to foot slope sites on 

sandy soils with a surface gravel layer in open woodlands 
(Cowie 2014). 

Distribution: This species is only known from the Elizabeth 

River just south of Darwin (Cowie 2014). 

Infonet grid cell records (latest record): 0 records 

MEDIUM 

 Suitable habitat potentially 

occurs within the project area. 

 Outside of known distribution. 

 No database records in the 

search area. 

Spiderflower 

Cleome insolata 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: This species occurs in inundated sedge land on silty 

loam (Cowie 2012). 

Distribution: This species is only known to exist at a single 

location near Humpty Doo (Cowie 2012). 

Infonet grid cell records (latest record): 4 records (2012) 

HIGH 

 Suitable habitat occurs within 

the project area. 

 There are database records in 

the search area. 

Armstrong’s Cycad  

Cycas armstrongii 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat:  This species occurs in open grassy woodland 

where adequate drainage appears to be a limiting factor 
(Kerrigan et al 2006) 

Distribution: Endemic to the north eastern Top End of the 

Northern Territory with populations on the Tiwi Islands and 
Cobourg Peninsula (Kerrigan et al 2006). 

Infonet grid cell records (latest record): 11 records (2003) 

HIGH 

 Suitable habitat occurs within 

the project area. 

 Species has been previously 

recorded within project area. 

 Low number of database 

records in the search area is 

surprising. This indicates poor 

sampling effort for the species 

and does not reflect 

occurrence potential of this 

species. 
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Ground Orchid  

Habenaria rumphii  

 

EPBC status: Not listed 

TPWC status: Endangered 

Habitat: This species is known to occur in low lying open 

woodland growing amongst grass (Kerrigan & Cowie 2006). 

Distribution: This species has been recorded in North 

Queensland and from the upper Howard River in the 

Northern Territory (Kerrigan & Cowie 2006). 

Infonet grid cell records (latest record): 1 record (1989) 

LOW 

 Suitable habitat (potentially) 

occurs within the project area. 

 Not identified by NT 

Herbarium or NT EPA as a 

target species. 

 Low number of database 

records in the search area. 

Luisia Orchid  

Luisia corrugata  

(previously L. 
teretifolia) 

 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: This is an epiphytic orchid that commonly grows on 

trees with scaly bark and prefers the areas of bright light 
(non-shaded area). Within the NT, this species has been 
collected from the margins of monsoon rainforests while in 
other parts of its range, it is found more common in coastal 
and near coastal habitats (Kerrigan et al. 2012). 

Distribution: Endemic to the Northern Territory with known 

populations from Melville Island and the mainland (Bankers 
Jungle and Crocodile Creek in Black Jungle Conservation 
Reserve) (Kerrigan et al. 2012). 

Infonet grid cell records (latest record): 1 record (1984) 

LOW 

 Suitable habitat occurs within 

the project area as there is a 

small monsoon forest patch in 

the northern area.   

 Not identified by NT 

Herbarium or NT EPA as a 

target species. 

 Low number of database 

records in the search area. 

Darwin Palm 

Ptychosperma 
macarthurii 

(previously P. 
bleeseri) 

EPBC status: - 

TPWC status: Endangered 

Habitat: This species occurs in in dense rainforests that are 

fed from lowland springs at the edges of tropical floodplains 
(Liddle et al. 2006). 

Distribution: This species is known from the NT, Cape York 

Peninsula and Papua new Guinea. Within the Northern 
Territory this species is known from eight locations on the 
western margin of the Adelaide River Floodplain (Liddle et al. 
2006). 

Infonet grid cell records (latest record): 9 records (2003) 

LOW 

 Suitable habitat does not 

occur within the project area. 

 Outside of known distribution. 

 Low number of database 

records in the search area. 

Trigger Plant 

Stylidium ensatum 

EPBC status: Not listed 

TPWC status: Endangered 

Habitat: This species grows in damp heavy clay or peaty soil 

(Cowie & Westaway 2012)/ 

Distribution: This species is only known from three localities 

near Darwin, with an additional record from Hayes Creek 

(Cowie & Westaway 2012). 

Infonet grid cell records (latest record): 1 record (1968) 

MEDIUM 

 Suitable habitat occurs within 

the project area. 

 There are no recent database 

records in the search area. 

Typhonium  

Typhonium 
praetermissum 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat:  Species has been found in open woodland situation 

including relatively unshaded areas in soils types ranging 
from red brown clay soil and shallow or gravelly lateritic soil 
(Cowie & Westaway 2012). 

Distribution:  Endemic to the Northern Territory (NT). It has 

been recorded at six locations in the Darwin/ Litchfield area 

(Cowie & Westaway 2012). 

Infonet grid cell records (latest record): 1 record (2007) 

HIGH 

 Suitable habitat occurs within 

the project area. 

 Low number of database 

records in the search area; 

however, this may be related 

to survey effort rather than 

species absence. 
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Typhonium 

Typhonium taylori 

EPBC status: Endangered 

TPWC status: Endangered 

Habitat: This seasonally dormant herb grows on seasonally 

saturated sandy substrate in nutrient deficient 
grass/sedgeland (Kerrigan et al 2006).  

Distribution: Endemic to the Northern Territory with only 

known population from the edge of the Howard River 

floodplain (Kerrigan et al 2006). 

Infonet grid cell records (latest record): 3 records (2005) 

HIGH 

 Suitable habitat occurs within 

the project area. 

 Low number of records in the 

search area, however, this 

may be related to survey effort 

rather than species absence. 

Bladderwort  

Utricularia 
dunstaniae 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: The species grows in wet sand, often in shallow 

water, in Paperbark (Melaleuca nervosa) woodland or 
Feather-flower (Verticordia) Shrubland.  It occurs in slightly 
wetter micro-habitats than other sympatric Utricularia 
species, frequently where water is percolating from the 
ground (Kerrigan & Cowie 2012). 

Distribution:  This species is an Australian endemic, known 

from WA and the NT. In the NT, it is known from seven 
locations. New subpopulations have recently been recorded 
from Cobourg Peninsula, near Murgenella and near Finniss 
River (Kerrigan & Cowie 2012). 

Infonet grid cell records (latest record): 2 records (2001) 

MEDIUM 

 Suitable habitat occurs within 

the project area. 

 Low number of database 

records in the search area. 

Bladderwort  

Utricularia hamiltonii 

EPBC status: Not listed 

TPWC status: Near Threatened 

Habitat: Not reported, considered to be similar to other 

bladderworts (i.e. areas of seasonal inundation within 
sandsheet habitat types). 

Distribution: This species is endemic to the Northern 

Territory where it is know from the Darwin rural area. 

Infonet grid cell records (latest record): Not reported 

MEDIUM 

 Suitable habitat occurs within 

the project area. 

 There are no recent database 

records in the search area. 

Bladderwort  

Utricularia holtzei 

EPBC status: Not listed 

TPWC status: Near Threatened 

Habitat: Not reported, considered to be similar to other 

bladderworts (i.e. areas of seasonal inundation within 
sandsheet habitat types). 

Distribution: This species is endemic to the Northern 

Territory where it is know from the Darwin rural area. 

Infonet grid cell records (latest record): Not reported 

MEDIUM 

 Suitable habitat occurs within 

the project area. 

 There are no recent database 

records in the search area. 

Bladderwort  

Utricularia singeriana 

EPBC status: Not listed 

TPWC status: Vulnerable 

Habitat: This species occurs on the margins of wet sandy 

swamps with short sedge grasses (Cowie & Kerrigan 2012). 

Distribution: This species is endemic to the Northern 

Territory where it occurs in four known populations; Edith 

River area, Marrawal Plateau, Finniss River, and the greater 

Darwin area (Kerrigan & Cowie 2012).  

Infonet grid cell records (latest record): 1 record (2011) 

MEDIUM 

 Suitable habitat occurs within 

the project area. 

 Low number of database 

records in the search area. 
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Appendix D – Vegetation community descriptions (1:10,000) 
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Community 1 – Eucalyptus tetrodonta/E. miniata woodland over Terminalia ferdinandiana open 

shrubland with Heteropogon triticeus and Sorghum intrans tussock grassland 

NVIS Code – T7i 

Vegetation Description – Eucalyptus tetrodonta and Eucalyptus miniata mid high woodland over Terminalia 

ferdinandiana, Erythrophleum chlorostachys and Planchonia careya mid high open shrubland, over 

Heteropogon triticeus, Sorghum intrans and Chrysopogon fallax mid high  tussock grassland. 

Upper 1:  Woodland dominated by Eucalyptus tetrodonta (fq 83.3%), and Eucalyptus miniata (fq 75%). 

Mid 1:  Open shrubland dominated by Terminalia ferdinandiana (fq 70.8%), Erythrophleum chlorostachys 

(fq 62.5%), and Planchonia careya (fq 50%). 

Ground 1:  Mid high tussock grassland dominated by Heteropogon triticeus (fq 87.5%), Sorghum intrans 

(fq 87.5%) and including Chrysopogon fallax (fq 29.1%). 

 

Vegetation community 1 (site 64) 
 

Extent of community 1 
 

No. of sites - 24 

Full vegetation sites: (5), 05, 17, 39, 50, 64. 

Check sites: (19), 02, 03, 09, 20, 24, 27, 29, 31, 40, 41, 42, 43, 47, 49, 55, 61, 65, 66, 68. 

Other common species: 

Upper stratum (U1) – Erythrophleum chlorostachys (fq 8.3%), Corymbia bleeseri (fq 8.3%), Corymbia 

confertiflora (fq 4.1%). 

Mid stratum (M1) – Cycas armstrongii (fq 25%), Buchanania obovata (fq 25%), Xanthostemon paradoxus 

(fq 12.5%), Grevillea decurrens (fq 12.5%), Petalostigma pubescens (fq 8.3%), Livistona humilis (fq 8.3%), 

Corymbia confertiflora (fq 8.3%), Brachychiton paradoxus (fq 8.3%), Acacia latescens (fq 8.3%), Vitex 

glabrata (fq 4.1%), Syzygium suborbiculare (fq 4.1%), Premna acuminata  (fq 4.1%), Persoonia falcata 

(fq 4.1%), Pandanus spiralis (fq 4.1%), Ficus acuminata (fq 4.1%), Croton arnhemica (fq 4.1%), Corymbia 

porrecta (fq 4.1%), Corymbia bleeseri (fq 4.1%), Brachychiton diversifolius (fq 4.1%), Alphitonia excelsa 

(fq 4.1%), Acacia oncinocarpa (fq 4.1%). 
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Ground stratum (G1) – Mnesithea rottboellioides (fq 20.8%), Petalostigma quadriloculare (fq 16.6%) 

Helicteres sp. Darwin (fq 16.6%), Ampelocissus acetosa (fq 16.6%), Hibbertia brevipedunculata (fq 12.5%), 

Alloteropsis semialata (fq 12.5%),  Tacca leontopetaloides (fq 8.3%), Jasminum molle (fq 8.3%), Aristida 

exserta (fq 8.3%), Flemingia trifoliastrum (fq 8.3%), Evolvulus alsinoides (fq 8.3%), Spermacoce leptoloba 

(fq 8.3%), Polygala parviloba (fq 8.3%), Vigna lanceolata (fq 8.3%), Thysanotus banksii (fq 8.3%), Goodenia 

pilosa (fq 8.3%), Polycarpaea violacea (fq 8.3%), Flemingia parviflora (fq 8.3%), Cartonema spicatum 

(fq 8.3%), Distichostemon hispidulus  (fq 8.3%), Themeda triandra (fq 4.1%), Syzygium eucalyptoides 

(fq 4.1%), Stenocarpus acacioides (fq 4.1%), Sehima nervosum (fq 4.1%), Grewia retusifolia (fq 4.1%), 

Gardenia megasperma (fq 4.1%), Eriachne obtusa (fq 4.1%), Denhamia obscura (fq 4.1%), Commelina 

ensifolia (fq 4.1%), Euphorbia muelleri (fq 4.1%), Sauropus paucifolius (fq 4.1%), Tylophora erecta (fq 4.1%), 

Aristida pruinosa (fq 4.1%), Trachymene rotundifolia (fq 4.1%), Gomphrena parviflora (fq 4.1%), Goodenia 

armstrongiana (fq 4.1%), Microstachys chamaelea (fq 4.1%). 

Land units: 1c, 2a1, 2b2, 3a, 3b, 3c, 3d 

Landform: 

 Low steep scarps, extensive outcropping and surface stone (1c) 

 Low hills and upper slopes, outcropping and surface gravels common (2a1, 2b2) 

 Flat to gently undulating upland surface (3a, 3b, 3c, 3d) 

Soils:  

 Shallow gravelly lithosols (1c, 2a1, 2b2, 3b) 

 Kandosols (3a, 3b, 3c) 

Drainage:  

 Very rapid (1c) 

 Rapid (2a1, 2b2, 3d) 

 Moderately rapid (3a, 3b, 3c) 

Total area of project area:  

 2040.81 ha (74.2%). 

Community 1 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 35.4 (6-70) 12.5 (12-14) T7i 

Mid M1 Shrub 16.6 (6-45) 8 (7-10) S3i 

Ground G1 Tussock Grass 36.8 (20-70) 1 G2c 
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Community 2 – Erythrophleum chlorostachys +/- Eucalyptus tetrodonta, woodland over Syzygium 

suborbiculare shrubland, with Heteropogon triticeus and Sorghum intrans tussock grassland. 

NVIS Code – T7i 

Vegetation Description – Erythrophleum chlorostachys +/- Eucalyptus tetrodonta, mid high woodland over 

Syzygium suborbiculare mid high shrubland, over Heteropogon triticeus, Sorghum intrans, Mnesithea 

rottboellioides and Alloteropsis semialata mid high tussock grassland.  

Upper 1:  Mid high woodland dominated by Erythrophleum chlorostachys and (fq 100%), Eucalyptus 

tetrodonta (fq 66.6%). 

Mid 1:  Mid high shrubland of Syzygium suborbiculare (fq 100%) as the dominant species.  

Ground 1:  Mid high Tussock grassland including Heteropogon triticeus (fq 66.6%), Sorghum intrans (fq 

66.6%), Mnesithea rottboellioides (66.6%) and Alloteropsis semialata (fq 66.6%). 

 
Vegetation community 2 (site 52) 

 
Extent of community 2 

 

No. of sites: 3 

Full vegetation sites: (1), 67 

Check sites: (2), 52, 75 

Other common species: 

Upper stratum (U1) – Eucalyptus miniata (fq 33.3%), Corymbia confertiflora (fq 33.3%). 

Mid stratum (M1) – Terminalia ferdinandiana (33.3%), Erythrophleum chlorostachys (fq 33.3%), Corymbia 

bella (fq 33.3%), Planchonia careya (fq 33.3%), Terminalia grandiflora (fq 33.3%), Petalostigma pubescens 

(fq 33.3%), Pandanus spiralis (fq 33.3%), Brachychiton paradoxus (fq 33.3%), Brachychiton diversifolius (fq 

33.3%), Acacia mimula (fq 33.3%), Ficus acuminata (fq 33.3%), Clerodendrum floribundum (fq 33.3%). 

Ground stratum (G1) – Eriachne burkittii (fq 25%), Distichostemon hispidulus (fq 25%), Glochidion 

disparipes (fq 25%), Tacca leontopetaloides (fq 25%), Jasminum molle (fq 25%), Sehima nervosum 

(fq 25%), Polygala integra (fq 25%), Flemingia parviflora (fq 25%), Sauropus paucifolius (fq 25%). 
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Land unit: 4c and gullies within 1c 

Landform:  

 Gentle lower slopes (4c)  

 Drainage gullies (1c) 

Soils:  

 Mottled Kandosols 

 High wet season water table (4c). 

Drainage:  

 Slow wet season waterlogging (4c) 

Total area of project area:  

 70.64 ha (2.6%) 

Community 2 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 40 (20-50) 13 (12-15) T7i 

Mid M1 Shrub 38 (15-60) 8 S3c 

Ground G1 Tussock grass 46.6 (40-60) 1 G2c 
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Community 3 - Corymbia bleeseri +/- Corymbia confertiflora and Eucalyptus miniata open woodland, 

over Livistona humilis open shrubland, with Sorghum intrans tussock grassland 

NVIS Code – T7r 

Vegetation Description – Corymbia bleeseri +/- Corymbia confertiflora and Eucalyptus miniata mid high 

open woodland, over Livistona humilis, Planchonia careya and Syzygium suborbiculare mid high open 

shrubland, over Sorghum intrans mid high tussock grassland. 

Upper 1:  Mid high open woodland dominated by Corymbia bleeseri (fq 100%), Corymbia confertiflora (fq 

50%) and Eucalyptus miniata (fq 50%). 

Mid 1:  Mid high open shrubland of shrubs and trees including Livistona humilis (fq 100%), Planchonia 

careya (fq 50%) and Syzygium suborbiculare (fq 50%). 

Ground 1:  The dominant species in the mid high tussock grassland is Sorghum intrans (fq 100%). 

 
Vegetation community 3 (site 08) 

 
Extent of community 3 

 

No. of sites: 2 

Full vegetation sites: (1), 04  

Check sites: (1), 08 

Additional species surveyed in full site: 

Upper stratum (U1) – N.A. 

Mid stratum (M1) – Grevillea decurrens (fq 50%), Corymbia porrecta (fq 50%), Jacksonia dilatata (fq 50%), 

Acacia dimidiata (fq 50%), Buchanania obovata (fq 50%). 

Ground stratum (G1) – Ectrosia leporina (fq 50%), Goodenia armstrongiana (fq 50%), Heteropogon triticeus 

(fq 50%), Vigna lanceolata (fq 50%), Mitrasacme gentianea (fq 50%), Aristida superpendens (fq 50%), Xyris 

complanata (fq 50%), Triodia bitextura (fq 50%). 
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Land unit: 3c and 3d 

Landform:  

 Flat to gently undulating upland surfaces 

Soils:  

 Kandosols (3c) 

 Lithosols (3d) 

Drainage:  

 Rapid (3d) 

 Moderately rapid (3c) 

Total area of project area:  

 15.75 ha (0.6%) 

Community 3 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 17.5 (15-20) 11 (10-12) T7r 

Mid M1 Shrub 12.5 (10-15) 8.5 (7-10) S3i 

Ground G1 Tussock Grass 40 (20-60) 0.9 (0.8-1) G2c 
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Community 4 - Corymbia confertiflora +/- Erythrophleum chlorostachys and Terminalia grandiflora 

open woodland, over Planchonia careya open shrubland, with Sorghum intrans and Heteropogon 

triticeus open tussock grassland. 

NVIS Code – T7r 

Vegetation Description – Corymbia confertiflora +/- Erythrophleum chlorostachys and Terminalia 

grandiflora mid high open woodland, over Erythrophleum chlorostachys, Planchonia careya and Terminalia 

grandifolia mid high open shrubland, over Sorghum intrans and Heteropogon triticeus mid high open tussock 

grassland. 

Upper 1:  Mid high open woodland with Corymbia confertiflora (fq 100%) as the dominant species  

Mid 1:  Mid high open shrub land of Erythrophleum chlorostachys (fq 50%) and Planchonia careya (fq 50%) 

and Terminalia grandiflora (fq 25%). 

Ground 1:  Mid high open tussock grassland dominated by Sorghum intrans (fq 75%) and Heteropogon 

triticeus (fq 75%) 

 
Vegetation community 4 (site 21)  

 
Extent of community 4 

 

No. of sites: 4 

Full vegetation sites: (1) 21 

Check sites: (3) 37, 44, 51 

Additional species surveyed in full site: 

Upper stratum (U1) – Erythrophleum chlorostachys (fq 50%), Terminalia grandiflora (fq 25%). 

Mid stratum (M1) – Alphitonia excelsa (fq 25%), Brachychiton paradoxus (fq 25%), Cycas armstrongii (fq 

25%), Persoonia falcata (fq 25%), Petalostigma pubescens (fq 25%), Syzygium eucalyptoides subsp. 

bleeseri (fq 25%), Terminalia ferdinandiana (fq 25%). 
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Ground stratum (G1) – Syzygium eucalyptoides subsp. bleeseri (fq 50%), Mnesithea rottboellioides (fq 

50%) Flemingia parviflora (fq 25%), Premna acuminata (fq 25%), Mitrasacme connata (fq 25%), Tylophora 

erecta (fq 25%), Spermacoce leptoloba (fq 25%), Sauropus paucifolius (fq 25%), Evolvulus alsinoides (fq 

25%), ipomoea eriocarpa (fq 25%), Brachychiton diversifolium (fq 25%), Breynia (fq 25%), Grewia retusifolia 

(fq 25%), Helicteres sp. Darwin (fq 25%), Jasminum molle (fq 25%), Melaleuca nervosum (fq 25%), Tacca 

leontopetaloides (fq 25%), Whiteochloa capillipes (fq 25%), Waltheria indica (fq 25%). 

Land unit: 2b1, 2b2, 4c, 6a2 

Landform: 

 Low hills with outcropping and extensive surface gravel (2b1, 2b2) 

 Gentle lower slopes (4c) 

 Broad lowland plains (6a2) 

Soils:  

 Kandosols (2b1) 

 Gravelly lithosols (2b2) 

 Mottled Hydrosols (4c) 

 Hydrosols (6a2) 

Drainage:  

 Rapid (2b1, 2b2) 

 Slow, wet season water logging (4c) 

 Wet season inundation (6a2) 

Total area of project area:  

 125.16 ha (4.6%) 

Community 4 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 15 (15-20) 10.5 (10-12) T7r 

Mid M1 Shrub 15.75 (8-35) 7.75 (7-8) S3i 

Ground G1 Tussock Grass 28.75 (20-40) 1 G2i 
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Community 5 - Eucalyptus tectifica open woodland, over Terminalia ferdinandiana open shrubland, 

over Heteropogon triticeus open tussock grassland 

NVIS Code – T7r 

Vegetation Description – Eucalyptus tectifica mid high open woodland, over Terminalia ferdinandiana mid 

high open shrubland, over Heteropogon triticeus mid high open tussock grassland 

Upper 1:  Mid high open woodland dominated by Eucalyptus tectifica (fq 100%). 

Mid 1:  Mid high open shrubland of Terminalia ferdinandiana (fq 100%).  

Ground 1:  Mid high open Tussock grassland dominated by Heteropogon triticeus (fq 100%).  

 
Vegetation community 5 (site 58) 

 
Extent of community 5 

 

No. of sites: 2  

Full vegetation sites: (1), 38 

Check sites: (1), 58 

Additional species surveyed in full site: 

Upper stratum (U1) – N.A. 

Mid stratum (M1) – Acacia lamprocarpa (fq 50%), Corymbia confertiflora (fq 50%), Cycas armstrongii (fq 

50%), Erythrophleum chlorostachys (fq 50%), Gardenia megasperma (fq 50%), Grevillea decurrens (fq 50%)  

Ground stratum (G1) – Cartonema spicatum (fq 50%), Flemingia parviflora (fq 50%), Goodenia pilosa (fq 

50%), Thysanotus banksii (fq 50%), Trachymene rotundifolia (fq 50%), Neptunia major (fq 50%), 

Polycarpaea holtzei (fq 50%), Desmodium brownii (fq 50%), Spermacoce leptoloba (fq 50%), Stackhousia 

intermedia (fq 50%), Crotalaria montana (fq 50%), Hibbertia juncea (fq 50%), Eriosema chinense (fq 50%), 

Tephrosia porrecta (fq 50%), Euphorbia muelleri (fq 50%), Alloteropsis semialata (fq 50%), Ampelocissus 

acetosa (fq 50%), Aristida exserta (fq 50%), Helicteres darwinensis (fq 50%), Petalostigma quadriloculare (fq 

50%), Sorghum intrans (fq 50%) 
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Land unit: 2a1 and 2b2 

Landform:  

 Low hills with outcropping and extensive surface gravels 

Soils:  

 Gravelly lithosols 

Drainage:  

 Rapid 

Total area of survey:  

 63.05 ha (2.3%) 

Community 5 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 17.5 (15-20) 11 (10-12) T7r 

Mid M1 Shrub 25 (15-35) 7 S3i 

Ground G1 Tussock Grass 27.5 (25-30 1 G2i 
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Community 6 - Corymbia bella and Erythrophleum chlorostachys open woodland over Pandanus 

spiralis and Terminalia grandiflora open shrubland, with Sorghum intrans open tussock grassland 

NVIS Code – T7r 

Vegetation Description – Corymbia bella and Erythrophleum chlorostachys mid high open woodland over 

Pandanus spiralis and Terminalia grandiflora mid high open shrubland, over Sorghum intrans mid high open 

tussock grassland. 

Upper 1: Mid high open woodland of Corymbia bella and Erythrophleum chlorostachys as the dominant 

species  

Mid 1:  Mid high open shrubland of Pandanus spiralis and Terminalia grandiflora. 

Ground 1:  Mid high open tussock grassland dominated by Sorghum intrans. 

 
Vegetation community 6 (site 34) 

 
Extent of community 6 

 

No. of sites: 1 

Full vegetation sites: (0) Note: site was burnt preventing full survey from being undertaken 

Check sites: (1) 34 

Additional species surveyed in full site: 

 Not undertaken due to early dry season burn. 
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Land unit: 4b 

Landform:  

 Gentle lower slopes 

Soils:  

 Hydrosols 

Drainage:  

 Slow, wet season water logging. 

Total area of project area:  

 14.3 ha (0.5%) 

Community 6 structural summary: 

Strata 
Modal Growth 

form 
Cover % Height (m) NVIS Code 

Upper U1 Tree 8 12 T7r 

Mid M1 Shrub 10 8 S3c 

Ground G1 Tussock Grass 30 1 G2i 
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Community 7 - Erythrophleum chlorostachys and Eucalyptus tetrodonta open woodland, over +/-

Corymbia latifolia or Lophostemon lactifluus shrubland, with Heteropogon triticeus and Mnesithea 

rottboellioides mid high open tussock grassland. 

NVIS Code – T7r 

Vegetation Description – Eucalyptus tetrodonta and Erythrophleum chlorostachys mid high open 

woodland, over +/- Corymbia latifolia or Lophostemon lactifluus, mid high shrubland, over Heteropogon 

triticeus, Mnesithea rottboellioides and Eriachne burkittii mid high open tussock grassland. 

Upper 1:  Mid high open woodland dominated by Eucalyptus tetrodonta(fq 100%) and Erythrophleum 

chlorostachys (fq 50%) 

Mid 1:  Shrubs and trees in the mid high shrubland are dominated by Corymbia latifolia (fq 50%), 

Lophostemon lactifluus (fq 50%) and Erythrophleum chlorostachys. 

Ground 1:  The mid high open tussock grassland is dominated by Heteropogon triticeus (fq 100%).  

 
Vegetation community 7 (site 53) 

 
Extent of community 7 

 

No. of sites: 2 

Full vegetation sites: (1) 53 

Check sites: (1) 56 

Additional species surveyed in full site: 

Upper stratum (U1) – N.A. 

Mid stratum (M1) – Terminalia ferdinandiana (fq 50%), Buchanania obovata (fq 50%), Pandanus spiralis (fq 

50%), 

Ground stratum (G1) – Mnesithea rottboellioides (fq 50%), Eriachne burkittii (fq 50%), Sorghum intrans (fq 

50%),, Themeda triandra (fq 50%),, Chrysopogon fallax (fq 50%),, Lophostemon lactifluus (50%), 

Ampelocissus acetosa (fq 50%),, Flemingia parviflora (fq 50%),, Tylophora erecta (fq 50%),, Pleurocarpaea 

denticulata (fq 50%),, Microstachys chamaelea (fq 50%),, Tacca leontopetaloides (fq 50%),, Syzygium 

eucalyptoides subsp. bleeseri (fq 50%),, Antidesma ghesaembilla (fq 50%),, Ectrosia leporina (fq 50%).  
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Land unit: 4b 

Landform:  

 Gentle lower slopes 

Soils:  

 Hydrosols 

Drainage:  

 Slow, wet season water logging. 

Total area of project area:  

 32.36 ha (1.2%) 

Community 7 structural summary: 

Strata 
Modal Growth 

form 
Cover % Height (m) NVIS Code 

Upper U1 Tree 13.5 (12-15) 13 (12-14) T7r 

Mid M1 Shrub 32.5 (25–40) 8 S3c 

Ground G1 Tussock Grass 13.5 (7–20) 1 G2i 
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Community 8 - Lophostemon grandiflorus, Erythrophleum chlorostachys and Acacia auriculiformis 

open forest, with Mnesithea rottboellioides tussock grassland. 

NVIS Code – T7c 

Vegetation Description – Lophostemon grandiflorus, Erythrophleum chlorostachys and Acacia 

auriculiformis mid high open forest, over Canarium australianum, Carpentaria acuminata and Clerodendrum 

floribundum mid high shrubland, over Mnesithea rottboellioides and Cheilanthes tenuiflora mid high tussock 

grassland. 

Upper 1: Mid high open forest frequently comprised of Lophostemon grandiflorus (fq 66.6%), Erythrophleum 

chlorostachys (fq 66.6%), Acacia auriculiformis (fq 66.6%).  

Mid 1: Mid high shrubland dominated by Canarium australianum (fq 66.6%), Carpentaria acuminata (fq 

66.6%) and Clerodendrum floribundum (fq 66.6%). 

Ground 1:  Mid high tussock grassland including Mnesithea rottboellioides (fq 66.6%) and Cheilanthes 

tenuifolia (fq 66.6%). 

 
Vegetation community 8 (site 36) 

 
Extent of community 8 

 

No. of sites: 3 

Full vegetation sites: (2) 07, 18 

Check sites: (1) 36 

Additional species surveyed in full site: 

Upper stratum (U1) – Alstonia actinophylla (fq 33.3%), Canarium australianum (fq 33.3%), Corymbia 

polycarpa (fq 33.3%) 

Mid stratum (M1) – Maranthes Corymbosa (fq 33.3%), Calophyllum (fq 33.3%), Brachychiton diversifolius 

(fq 33.3%), Breynia cernua (fq 33.3%), Bridelia tomentosa (fq 33.3%), Carallia brachiata (fq 33.3%), 

Drypetes deplanchei (fq 33.3%), Erythrophleum chlorostachys (fq 33.3%), Flueggea virosa (fq 33.3%), Litsea 

glutinosa (fq 33.3%), Livistona benthamii (fq 33.3%), Lophostemon grandiflorus (fq 33.3%), Opilia 

amentacea (fq 33.3%), Pandanus spiralis (fq 33.3%), Planchonia careya (fq 33.3%), Smilax australe (fq 

33.3%), Timonius timon (fq 33.3%) 
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Ground stratum (G1) – Imperata cylindrica (fq 33.3%), Chrysopogon filipes (fq 33.3%), Triumfetta 

rhomboidea (fq 33.3%), Scleria levis (fq 33.3%), Ischaemum australe (fq 33.3%), Eragrostis fallax (fq 

33.3%), Aristida pruinosa (fq 33.3%), Ampelocissus acetosa (fq 33.3%), Denhamia obscura (fq 33.3%), 

Hibiscus meraukensis (fq 33.3%), Opilia amentacea (fq 33.3%), Passiflora foetida (fq 33.3%), Smilax 

australis (fq 33.3%), Sorghum intrans (fq 33.3%), Stachytarpheta sp. (fq 33.3%), Ischaemum australe (fq 

33.3%), Chrysopogon filipes (fq 33.3%)  

Land unit: 5b1 

Landform:  

 Drainage lines 

Soils:  

 Hydrosols 

Drainage:  

 Inundated during wet season and remains wet most of the year 

Total area of project area:  

 62.59 ha (2.3%) 

Community 8 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 70 (50-80)  14 T7c 

Mid M1 Shrub 35 (25-40) 7.3 (7-8) S3c 

Ground G1 Tussock Grass 46.6 (20-80) 1 G3c 
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Community 9 - Eucalyptus alba var. australasica and Melaleuca viridiflora +/- Corymbia polycarpa 

woodland, with Ischaemum australe tussock grassland. 

NVIS Code – T7i 

Vegetation Description – Eucalyptus alba var. australasica and Melaleuca viridiflora +/- Corymbia 

polycarpa mid high woodland, over Lophostemon lactifluus and Pandanus spiralis mid high shrubland, over 

Ischaemum australe mid high tussock grassland. 

Upper 1:  Mid high woodland dominated by Eucalyptus alba var. australasica (fq 100%), Melaleuca viridiflora 

(fq 100%) and Corymbia polycarpa (fq 66.6%). 

Mid 1:  Mid high shrubland dominated by Lophostemon lactifluus (fq 100%) and Pandanus spiralis (fq 

100%). 

Ground 1:  Mid high tussock grassland commonly dominated by Ischaemum australe (fq 100%). 

 
Vegetation community 9 (site 54) 

 
Extent of community 9 

 

No. of sites: 3 

Full vegetation sites: (1) 57 

Check sites: (2) 54, 69 

Additional species surveyed in full site: 

Upper stratum (U1) – Lophostemon lactifluus (fq 33.3%) 

Mid stratum (M1) – Acacia latescens (fq 33.3%), Corymbia polycarpa (fq 33.3%), Grevillea pteridifolia (fq 

33.3%), Melaleuca viridiflora (33.3%), Planchonia careya (fq 33.3%)  

Ground stratum (G1) – Fimbristylis microcarya (fq 33.3%), Limnophila fragrans (fq 33.3%), Sacciolepis 

indica (fq 33.3%), Eriocaulon fistulosum (fq 33.3%), Murdannia graminea (fq 33.3%), Mitrasacme laevis (fq 

33.3%), Drosera indica (fq 33.3%), Eriachne burkittii (fq 33.3%), Imperata cylindrica (fq 33.3%), Mnesithea 

rottboellioides (fq 33.3%), Utricularia chrysantha (fq 33.3%), Scleria pygmaea (fq 33.3%) 
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Land unit: 5b1 

Landform:  

 Drainage lines 

Soils:  

 Hydrosols 

Drainage:  

 Inundated during wet season and remains wet most of the year 

Total area of project area:  

 29.24 ha (1.1%) 

Community 9 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 25 (15-40) 10.6 (10-12) T7i 

Mid M1 Shrub 36.6 (25-45) 7.6 (7-8) S3c 

Ground G1 Tussock Grass 50 (40-70) 1 G3c 
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Community 10 - Lophostemon lactifluus +/- Corymbia latifolia and Livistona humilis low open forest 

over Eriachne burkittii tussock grassland. 

NVIS Code – T6c 

Vegetation Description – Lophostemon lactifluus +/- Corymbia latifolia and Livistona humilis low open 

forest, over Eriachne burkittii mid high tussock grassland. 

Upper 1: N.A. 

Mid 1:  Low open forest with Lophostemon lactifluus (fq 100%) as the dominant species. 

Ground 1: Mid high tussock grassland dominated by Eriachne burkittii (fq 100%). 

 
Vegetation community 10 (site 33) 

 
Extent of community 10 

 

No. of sites: 2 

Full vegetation sites: (2) 33, 74 

Check sites: (0) 

Additional species surveyed in full site: 

Upper stratum (U1) – N.A. 

Mid stratum (M1) –Corymbia latifolia (fq 50%), Livistona humilis (fq 50%), Desmodium heterocarpon var. 

strigosus (fq 50%), 

Ground stratum (G1) – Ischaemum australe (fq 50%), Scleria levis (fq 50%), Buchnera linearis (fq 50%), 

Cenchrus polystachios (fq 50%), Eulalia mackinlayi (fq 50%), Mnesithea rottboellioides (fq 50%), Themeda 

triandra (fq 50%) 
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Land unit: 5b1 

Landform:  

 Drainage lines 

Soils:  

 Hydrosols 

Drainage:  

 Inundated during wet season and remains wet most of the year 

Total area of project area:  

 46.18 ha (1.7%) 

Community 10 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Mid M1 Tree/shrub 55 (40-70) 6.5 (6-7) T6c 

Ground G1 Tussock Grass 65 (60-70) 1 G3c 
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Community 11 - Corymbia polycarpa +/- Corymbia confertiflora open woodland, over Lophostemon 

lactifluus, Melaleuca nervosum and Melaleuca viridiflora shrubland, with Sorghum intrans and 

Eriachne burkittii tussock grassland. 

NVIS Code – Tr7 

Vegetation Description – Corymbia polycarpa +/- Corymbia confertiflora mid high open woodland, over 

Lophostemon lactifluus, Melaleuca nervosum and Melaleuca viridiflora, mid high shrubland, over Sorghum 

intrans and Eriachne burkittii mid high tussock grassland. 

Upper 1: Mid high open woodland dominated by Corymbia polycarpa (fq 91.6%), with Corymbia confertiflora 

(fq 41.6%) also present. 

Mid 1: Mid high shrubland dominated by Lophostemon lactifluus (fq 50%), and including Melaleuca nervosa 

(fq 41.6%), Melaleuca viridiflora (fq 41.6%) and Terminalia ferdinandiana (fq 33.3%). 

Ground 1: Mid high tussock grassland dominated by Sorghum intrans (fq 91.6%), with Eriachne burkittii (fq 

41.6%) also present. 

 
Vegetation community 11 (site 60) 

 
Extent of community 11 

 

No. of sites: 12 

Full vegetation sites: (6) 01, 06, 10, 23, 45, 76 

Check sites: (6) 14, 32, 35, 48, 60, 63 

Additional species surveyed in full site: 

Upper stratum (U1) – Erythrophleum chlorostachys (fq 25%), Eucalyptus tetrodonta (fq 16.6%) 

Mid stratum (M1) – Pandanus spiralis (fq 25%), Petalostigma pubescens (fq 25%), Erythrophleum 

chlorostachys (fq 16.6%), Grevillea pteridifolia (fq 16.6%), Livistona humilis (fq 16.6%), Planchonia careya 

(fq 16.6%), Syzygium eucalyptoides subsp. bleeseri ( fq 16.6%), Acacia plectocarpa (fq 8.3%), Brachychiton 

paradoxus (fq 8.3%), Buchanania obovata (fq 8.3%), Corymbia bella (fq 8.3%), Ficus aculeata (fq 8.3%), 

Terminalia grandiflora (fq 8.3%), Verticordia cunninghamii (fq 8.3%), Xanthostemon paradoxus (fq 8.3%), 

Acacia latescens (fq 8.3%).   
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Ground stratum (G1) – Mnesithea rottboellioides (fq 33.3%), Mitrasacme ambigua (fq 25%), Rhynchospora 

longisetis (fq 25%), Heteropogon triticeus (fq 16.6%), Syzygium eucalyptoides subsp. bleeseri (fq 16.6%), 

Fimbristylis acicularis (fq 8.3%),  Ampelocissus acetosa (fq 8.3%), Chrysopogon fallax (fq 8.3%), Cycas 

armstrongii (fq 8.3%), Drosera indica (fq 8.3%), Goodenia armstrongii (fq 8.3%), Lophostemon lactifluus (fq 

8.3%), Opilia amentacea (fq 8.3%), Sehima nervosum (fq 8.3%), Utricularia chrysantha (fq 8.3%), 

Pseudopogonatherum continuum (fq 8.3%), Mitrasacme gentianea (fq 8.3%), Aristida superpendens (fq 

8.3%), Drosera brevicornis (fq 8.3%), Cartonema spicatum (fq 8.3%), Flemingia parviflora (fq 8.3%), 

Antidesma ghesaembilla (fq 8.3%), Microstachys chamaelea (fq 8.3%), Whiteochloa capillipes (fq 8.3%), 

Eriocaulon schultzii (fq 8.3%), Fimbristylis macassarensis (fq 8.3%), Sacciolepis indica (fq 8.3%), Salomonia 

sp. (fq 8.3%), Fuirena ciliaris (fq 8.3%), Scleria pygmaea (fq 8.3%), Eriachne triseta (fq 8.3%), Xanthostemon 

paradoxus (fq 8.3%), Melaleuca viridiflora (fq 8.3%). 

Land unit: 6a2 and 3e 

Landform:  

 Broad lowland plains (6a2) and drainage areas (3e) 

Soils:  

 Hydrosols 

Drainage:  

 Slow, wet season water logging (3e) and wet season inundation (62a) 

Total area of survey:  

 176.24 ha (6.4%) 

Community 11 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Upper U1 Tree 10 (3-25) 11 (10-14) T7r 

Mid M1 Shrub 17 (5-40) 6.7 (5-10) S3i 

Ground G1 Tussock Grass 36.2 (30-50) 1 G2c 
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Community 12 - Melaleuca viridiflora +/- Grevillea pteridifolia open shrubland, over Eriachne burkittii 

tussock grassland. 

NVIS Code – S3i 

Vegetation Description – Melaleuca viridiflora +/- Grevillea pteridifolia mid high open shrubland, over 

Eriachne burkittii and Rhynchospora longisetis mid high tussock grassland. 

Upper 1: N.A. 

Mid 1: Mid high open shrubland dominated by Melaleuca viridiflora (fq 100%) and Grevillea pteridifolia (fq 

80%)  

Ground 1: Species frequently occurring in the mid high tussock grassland are Eriachne burkittii (fq 80%), 

Rhynchospora longisetis (fq 80%), Eriocaulon schultzii (fq 60%) and Fimbristylis acicularis (fq 30%) 

 
Vegetation community 12 (site 13) 

 
Extent of community 12 

 

No. of sites: 5 

Full vegetation sites: (3) 12, 15, 59 

Check sites: (2) 13, 26 

Additional species surveyed in full site: 

Upper stratum (U1) – N.A. 

Mid stratum (M1) – Melaleuca nervosa (fq 40%), Pandanus spiralis (fq 40%), Verticordia cunninghamii (fq 

40%), Acacia latescens (fq 20%), Grevillea decurrens (fq 20%), Lophostemon lactifluus (fq 20%), 

Petalostigma pubescens (fq 20%), Planchonia careya (fq 20%), Syzygium eucalyptoides bleeseri (fq 20%), 

Xanthostemon paradoxus (fq 20%)  
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Ground stratum (G1) – Sorghum intrans (fq 40%), Utricularia chrysantha (fq 40%), Utricularia leptoplectra 

(fq 40%), Utricularia odorata (fq 40%), Lindernia scapigera (fq 40%), Goodenia purpurea (fq 40%), 

Dolichandrone  filiformis (fq 20%), Drosera indica (fq 20%), Fimbristylis microcarya (fq 20%), Hakea 

arborescens (fq 20%), Planchonia careya (fq 20%), Syzygium eucalyptoides subsp. bleeseri (fq 20%), 

Terminalia pterocarya (fq 20%), Eriachne obtusa (fq 20%), Cartonema parviflorum (fq 20%), Uvedaliae 

linearis var. linearis (fq 20%), Mitrasacme subvolubilis (fq 20%), Fimbristylis macassarensis (fq 20%), 

Pseudopogonatherum contortum (fq 20%), Acacia plectocarpa (fq 20%), Sacciolepis indica (fq 20%), Scleria 

pygmaea (fq 20%), Drosera fulva  (fq 20%), Dapsilanthus spathaceus (fq 20%), Isoetes (fq 20%), 

Sowerbaea alliacea (fq 20%), Huxleya linifolia (fq 20%), Fimbristylis acuminata (fq 20%), Drosera brevicornis 

(fq 20%), Ectrosia agrostoides (fq 20%), Goodenia armstrongiana (fq 20%), Terminalia pterocarya (fq 20%), 

Spermacoce sp (fq 20%), Cartonema parviflorum (fq 20%), Buchnera gracilis (fq 20%), Scleria laxa (fq 20%), 

Wrightia saligna (fq 20%) 

Land unit: 6b 

Landform:  

 Broad drainage floors 

Soils:  

 Hydrosols 

Drainage:  

 Wet season inundation 

Total area of survey:  

 55.84 ha (2.0%) 

Community 12 structural summary: 

Strata 
Modal Growth 

form 
Mean Cover % Mean Height (m) NVIS Code 

Mid M1 Tree/shrub 31.4 (12-60) 6.6 (5-7) S3i 

Ground G1 Tussock Grass 61 (50-70) 1 G3c 
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Appendix E – Flora species identified during vegetation surveys 
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Flora species list, Noonamah Ridge 2014/15 

 

Flora species list, Noonamah Ridge Estate 2014/15 

Family name Scientific name TPWC EPBC 

AMARANTHACEAE Gomphrena pauciflora NL - 

ANACARDIACEAE Buchanania obovata LC - 

APOCYNACEAE 

Alstonia actinophylla LC - 

Tylophora erecta LC - 

Wrightia saligna LC - 

ARACEAE Typhonium praetermissum VU - 

ARALIACEAE Trachymene rotundifolia LC - 

ARECACEAE 

Carpentaria acuminata LC - 

Livistona benthamii LC - 

Livistona humilis LC - 

ASPARAGACEAE 
Sowerbaea alliacea LC - 

Thysanotus banksii LC - 

ASTERACEAE Pleurocarpaea denticulata LC - 

BIGNONIACEAE Dolichandrone filiformis LC - 

BURSERACEAE Canarium australianum LC - 

CARYOPHYLLACEAE 
Polycarpaea holtzei LC - 

Polycarpaea violacea LC - 

CELASTRACEAE 
Denhamia obscura LC - 

Stackhousia intermedia LC - 

CHRYSOBALANACEAE Maranthes Corymbosa LC - 

CLEOMACEAE Cleome insolata  VU - 

CLUSIACEAE Calophyllum soulattri LC - 

COMBRETACEAE 

Terminalia ferdinandiana LC - 

Terminalia grandiflora LC - 

Terminalia pterocarya LC - 

COMMELINACEAE 

Cartonema parviflorum LC - 

Cartonema spicatum LC - 

Commelina ensifolia LC - 

Murdannia graminea LC - 

CONVOLVULACEAE 
Evolvulus alsinoides DD - 

Ipomoea eriocarpa LC - 

CYCADACEAE Cycas armstrongii VU - 

CYPERACEAE 

Cyperus sp. LC - 

Fimbristylis acicularis LC - 

Fimbristylis acuminata LC - 

Fimbristylis macassarensis LC - 

Fimbristylis microcarya LC - 

Fuirena ciliaris LC - 

Rhynchospora longisetis LC - 

Scleria laxa LC - 
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Flora species list, Noonamah Ridge Estate 2014/15 

Family name Scientific name TPWC EPBC 

Scleria levis LC - 

CYPERACEAE Scleria pygmaea LC - 

DILLENIACEAE 
Hibbertia brevipedunculata NE - 

Hibbertia juncea LC - 

DROSERACEAE 

Drosera brevicornis NE - 

Drosera fulva NE - 

Drosera indica LC - 

ERIOCAULACEAE 
Eriocaulon fistulosum LC - 

Eriocaulon schultzii LC - 

EUPHORBIACEAE 

Croton arnhemicus LC - 

Euphorbia muelleri LC - 

Excoecaria parvifolia LC - 

Microstachys chamaelea LC - 

FABACEAE 

Acacia auriculiformis LC - 

Acacia dimidiata LC - 

Acacia lamprocarpa LC - 

Acacia latescens LC - 

Acacia mimula LC - 

Acacia oncinocarpa LC - 

Acacia plectocarpa LC - 

Crotalaria goreensis (int) - 

Crotalaria montana NL - 

Desmodium brownii LC - 

Desmodium heterocarpon var. strigosum LC - 

Eriosema chinense LC - 

Erythrophleum chlorostachys LC - 

Flemingia parviflora LC - 

Flemingia trifoliastrum LC - 

Jacksonia dilatata LC - 

Neptunia major LC - 

Tephrosia porrecta LC - 

Vigna lanceolata LC - 

GOODENIACEAE 

Goodenia armstrongiana LC - 

Goodenia pilosa LC - 

Goodenia purpurea LC - 

ISOETACEAE Isoetes sp. LC - 

LAMIACEAE 

Clerodendrum floribundum LC - 

Huxleya linifolia LC - 

Hyptis suaveolens LC - 

Premna acuminata LC - 

Vitex glabrata LC - 
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Flora species list, Noonamah Ridge Estate 2014/15 

Family name Scientific name TPWC EPBC 

LAURACEAE Litsea glutinosa LC - 

LECYTHIDACEAE Planchonia careya LC - 

LENTIBULARIACEAE Utricularia chrysantha LC - 

LENTIBULARIACEAE 

Utricularia hamiltonii NT - 

Utricularia leptoplectra LC - 

Utricularia odorata LC - 

LINDERNIACEAE Lindernia scapigera LC - 

LOGANIACEAE 

Mitrasacme ambigua LC - 

Mitrasacme connata LC - 

Mitrasacme gentianea LC - 

Mitrasacme laevis LC - 

Mitrasacme subvolubilis LC - 

Strychnos lucida LC - 

MALVACEAE 

Brachychiton diversifolius LC - 

Brachychiton megaphyllus LC - 

Brachychiton paradoxus LC - 

Grewia retusifolia LC - 

Helicteres darwinensis NL - 

Hibiscus meraukensis LC - 

Triumfetta rhomboidea (int) - 

Waltheria indica LC - 

MORACEAE 

Ficus aculeata LC - 

Ficus acuminata LC - 

Ficus platypoda LC - 

Ficus scabra NL - 

MYRTACEAE 

Corymbia bella LC - 

Corymbia bleeseri LC - 

Corymbia confertiflora LC - 

Corymbia latifolia LC - 

Corymbia polycarpa LC - 

Corymbia porrecta LC - 

Eucalyptus alba LC - 

Eucalyptus miniata LC - 

Eucalyptus tectifica LC - 

Eucalyptus tetrodonta LC - 

Lophostemon grandiflorus LC - 

Lophostemon lactifluus LC - 

Melaleuca nervosa LC - 

Melaleuca viridiflora LC - 

Syzygium eucalyptoides subsp. bleeseri LC - 

Syzygium suborbiculare LC - 
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Flora species list, Noonamah Ridge Estate 2014/15 

Family name Scientific name TPWC EPBC 

Verticordia cunninghamii LC - 

Xanthostemon paradoxus LC - 

OLEACEAE Jasminum mole LC - 

OPILIACEAE Opilia amentacea LC - 

OROBANCHACEAE Buchnera gracilis LC - 

OROBANCHACEAE Buchnera linearis LC - 

PANDANACEAE Pandanus spiralis LC - 

PASSIFLORACEAE Passiflora foetida (int) - 

PHRYMACEAE Uvedaliae linearis NL - 

PHYLLANTHACEAE 

Antidesma ghesaembilla LC - 

Breynia cernua LC - 

Bridelia tomentosa NL - 

Flueggea virosa LC - 

Glochidion disparipes LC - 

Sauropus paucifolius LC - 

PICRODENDRACEAE 
Petalostigma pubescens LC - 

Petalostigma quadriloculare LC - 

PLANTAGINACEAE Limnophila fragrans LC - 

POACEAE 

Alloteropsis semialata LC - 

Andropogon gayanus LC - 

Aristida exserta LC - 

Aristida pruinosa LC - 

Aristida superpendens LC - 

Bambusa arnhemica LC - 

Cenchrus polystachios LC - 

Chrysopogon fallax LC - 

Chrysopogon filipes LC - 

Cymbopogon sp. LC - 

Ectrosia agrostoides LC - 

Ectrosia leporina LC 

 Eragrostis fallax LC - 

Eriachne burkittii LC - 

Eriachne obtusa LC - 

Eriachne triseta LC - 

Eulalia mackinlayi LC - 

Heteropogon triticeus LC - 

Imperata cylindrica LC - 

Ischaemum australe LC - 

Mnesithea rottboellioides LC - 

Oryza sp. LC - 

Panicum sp. LC - 
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Flora species list, Noonamah Ridge Estate 2014/15 

Family name Scientific name TPWC EPBC 

Pseudopogonatherum contortum LC - 

Sacciolepis indica LC - 

Sehima nervosum LC - 

Sorghum intrans LC - 

Themeda triandra LC - 

Triodia bitextura LC - 

Urochloa sp.(not weed species) LC - 

POACEAE Whiteochloa capillipes LC - 

POLYGALACEAE 

Ciliata salomonia NL - 

Polygala integra LC - 

Polygala parviloba LC - 

PROTEACEAE 

Banksia dentata LC - 

Grevillea decurrens LC - 

Grevillea pteridifolia LC - 

Hakea arborescens LC - 

Persoonia falcata LC - 

Stenocarpus acacioides LC - 

PTERIDACEAE Cheilanthes tenuifolia LC - 

PUTRANJIVACEAE Drypetes deplanchei LC - 

RESTIONACEAE Dapsilanthus spathaceus LC - 

RHAMNACEAE Alphitonia excelsa LC - 

RHIZOPHORACEAE Carallia brachiata LC - 

RUBIACEAE 

Gardenia megasperma LC - 

Spermacoce leptoloba LC - 

Spermacoce sp. LC - 

Timonius timon LC - 

SAPINDACEAE Distichostemon hispidulus LC - 

SMILACACEAE Smilax australis LC - 

TACCACEAE Tacca leontopetaloides LC - 

VERBENACEAE 
Stachytarpheta australis (int) - 

Stachytarpheta sp. (int) - 

VITACEAE 
Ampelocissus acetosa LC - 

Ampelocissus frutescens LC - 
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Appendix F – Habitat descriptions of small mammal trap sites 

Small mammal and hair trap sites only.   

Other sites (i.e. camera sites, bats, frogs) are described in tables within the main report. 
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H1 - Hair site (habitat description) E730245; N8600866 

 
Novermber 2014, Chris Brady 

Vegetation description: Eucalyptus miniata Open Forest (Veg Com 1) 

Landform/land unit: 1c – low scarps, steep slopes, rock outcrop 

Soil type / drainage potential: black loam; moderately well drained 

Fire: this year 

Weeds: absent 

Pests: no damage evident  

Upper stratum: Eucalyptus miniata (D), Corymbia bleeseri, Erythrophleum 
chlorostachys 

Mid stratum: Sparse.  Acacia sp., Buchanania obovata, Cycas armstrongii, 
Persoonia falcata, Planchonia careya, Terminalia ferdinandiana  

Lower stratum: Native grasses, Brachychiton megaphyllus, Cycas 
armstrongii, numerous seedlings. 

Habitat notes: numerous tree hollows in E. miniata; low amount of fruiting 
trees; low amount of flowering. 

H2 - Hair site (habitat description) E733387; N8602315 

 

Novermber 2014, Chris Brady 

Vegetation description: Closed Forest (riparian/monsoon) (Veg Com 8) 

Landform/land unit: 5b1 - Drainage line within uplands; laterite shelf 

Soil type / drainage potential:  black loam; poorly drained; seasonal 
inundation 

Fire: Long unburnt in creek bed 

Weeds: High density; Mission Grass (Cenchrus polystachion). Gamba Grass 
Andropogon gayanus along access track 

Pests: no sign 

Upper stratum: Lophostemon lactifluus (D), Canarium australianum, 
Erythrophleum chlorostachys, Eucalyptus miniata, Ficus platypoda,  Syzygium 
suborbiculare, Strychnos lucida 

Mid stratum: Very sparse; Cycas armstrongii, Livistona benthamii, L. humilis 

Lower stratum: Leaf letter sparse layer of native grasses, exotic grasses on 
fringes. 

Habitat notes: laterite caves and crevices; high leaf litter; dense canopy. 

H3 - Hair site (habitat description) E732426; N8600042 

 

Novermber 2014, Chris Brady 

Vegetation description: Open Eucalyptus woodland (Veg Com 1) 

Landform/land unit: 1c – Low scarp; steep slopes; rock outcrop. 

Soil type / drainage potential: grey sand/ loam; well drained 

Fire: this year 

Weeds: absent 

Pests: no sign 

Upper stratum: Eucalyptus miniata (CD), Eucalyptus tetrodonta (CD),  
Erythrophleum chlorostachys 

Mid stratum: sparse; Pandanus spiralis  

Lower stratum: Native grasses, Brachychiton megaphyllus, Petalostigma 
quadriloculare, numerous seedlings.  

Habitat notes: small rock crevices; leaf litter; small tree hollows; low density of 
fruiting trees; low grass cover and seed availability. 

H4 - Hair site (habitat description) E731488; N8599182 

 

Novermber 2014, Chris Brady 

Vegetation description: Open Lophostemon Forest (Veg Com 8) 

Landform/land unit: 5b1 – Drainage line; closed depression (seasonal 
swamp/billabong);  

Soil type / drainage potential:: black clay; very poorly drained 

Fire: this year 

Weeds: absent 

Pests: some feral pig damage  

Upper stratum: Lophostemon lactifluus (CD), Corymbia polycarpa (CD), 
Melaleuca viridiflora (patchy focused in seasonal billabong). 

Mid stratum: Sparse: Livistona humilis 

Lower stratum: Native grasses including Eriachne burkittii 

Habitat notes: Numerous hollows in L. lactifluus; exposed cracking clay.  
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D1 - Trap site (dry season) (habitat description) E733277; N8596319 

 
Novermber 2014, Chris Brady 

Vegetation description: Open Lophostemon/Melaleuca Forest 
(Veg Com 9) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation 

Soil type / drainage potential: black clay/loam; very poorly 
drained 

Fire: this year 

Weeds: absent, however the exotic Annual Mission Grass 
(Cenchrus pedicellatus) is present. 

Pests: no sign 

Upper stratum: Lophostemon lactifluus (CD), Melaleuca viridiflora 
(CD), Corymbia bella 

Mid stratum: Pandanus spiralis (D),  Timonius timon 

Lower stratum: Eriachne burkittii, Heteropogon triticeus, 
Pandanus spiralis   

Habitat notes:  P. spiralis fairly common but there is no dense 
clumps; low fruiting in area; dense grass; high leaf litter; no 
obvious tree hollows visible from the ground; road culvert. 

D2 - Trap site (dry season) (habitat description) E730216; N8595246 

 
Novermber 2014, Chris Brady 

Vegetation description: Open Lophostemon/Melaleuca Forest 
(Veg Com 9) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation 

Soil type / drainage potential: black clay; very poorly drained 

Fire: this year 

Weeds: absent 

Pests: no sign 

Upper stratum: Lophostemon lactifluus(CD), Melaleuca viridiflora 
(CD), Corymbia bella 

Mid stratum: Pandanus spiralis (D),  Timonius timon 

Lower stratum: Eriachne burkittii, Heteropogon triticeus, 
Pandanus spiralis   

Habitat notes: numerous tree hollows and fallen logs within 
drainage area; some small P. spiralis clumps present; P. spiralis 
fruit is common; downstream (off-site area has thicker vegetation 
in better condition due to lower fire frequency. 

D3 - Trap site (dry season) (habitat description) E730182; N8596656 

 
Novermber 2014, Chris Brady 

Vegetation description: Open Melaleuca Forest (Veg Com 9) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation 

Soil type / drainage potential: black clay; very poorly drained 

Fire: this year 

Weeds: Stachytarpheta australis, Hyptis suaveolens 

Pests: no sign 

Upper stratum: Melaleuca viridiflora  

Mid stratum: Pandanus spiralis (D),  Ficus scabra 

Lophostemon lactifluus, Planchonia careya, Timonius timon 

Lower stratum:  Very sparse Stachytarpheta australis, Pandanus 
spiralis, seedlings of upper and mid canopy species  

Habitat notes: high confined drainage line; small logs present; low 
level of hollows; low fruiting. 
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D4 - Trap site (dry season) (habitat description) E730220; N8599370 

 
Novermber 2014, Chris Brady 

Vegetation description: Open Forest, mixed riparian (Veg Com 
8) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation 

Soil type / drainage potential: black clay; very poorly drained 

Fire: 2+ years 

Weeds: Stachytarpheta australis, Hyptis suaveolens 

Pests: no sign 

Upper stratum: Acacia auriculiformis 

Mid stratum: Pandanus spiralis (D),  Ficus scabra 

Lophostemon lactifluus, Planchonia careya, Timonius timon 

Lower stratum: Very sparse Snakeweed, Stachytarpheta 
australis, Pandanus spiralis, seedlings of upper and mid canopy 
species   

Habitat notes: highly confined drainage line; P. spiralis dense and 
clumping; moderate level of fruit availability; dense leaf litter; low 
level of tree hollows and fallen logs.  

 

 

D5 - Trap site (dry season) (habitat description) E730297; N8602226 

 
Novermber 2014, Chris Brady 

Vegetation description: Open Lophostemon Forest (Veg Com 8) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation 

Soil type / drainage potential:  black loam; poorly drained 

Fire: Long unburnt in creek bed 

Weeds: Stachytarpheta australis, Hyptis suaveolens 

Pests: no sign 

Upper stratum: Lophostemon lactifluus, Melaleuca viridiflora  

Mid stratum: Pandanus spiralis (D), Acacia auriculiformis,  
Brachychiton diversifolia, Canarium australianum, Ficus scabra, 

Lophostemon lactifluus, Planchonia careya, Strychnos lucida, 
Syzygium armstrongii, Timonius timon 

Lower stratum: Cymbopogon sp., Heteropogon triticeus   

D6 - Trap site (dry season) (habitat description) E733383; N8602400 

 
Novermber 2014, Chris Brady 

Vegetation description: Closed Forest (riparian/monsoon) (Veg 
Com 8) 

Landform/land unit: 5b1 - Drainage line within uplands; laterite 
shelf 

Soil type / drainage potential:  black loam; poorly drained 

Fire: Long unburnt in creek bed 

Weeds: High density; Mission Grass (Cenchrus polystachion). 
Gamba Grass Andropogon gayanus along access track 

Pests: no sign 

Upper stratum: Lophostemon lactifluus (D), Canarium 
australianum, Erythrophleum chlorostachys, Eucalyptus miniata, 
Ficus platypoda,  Syzygium suborbiculare, Strychnos lucida 

Mid stratum: Very sparse; Cycas armstrongii,  

Livistona benthamii, Livistona humilis 

Lower stratum: Leaf letter sparse layer of native grasses, exotic 
grasses on fringes 
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D7 - Trap site (dry season) (habitat description) E732625; N8600028 

 
Novermber 2014, Chris Brady 

Vegetation description: Open Lophostemon woodland (Veg Com 
10) 

Landform/land unit: 5b1 - Drainage line; open depression; 
seasonal inundation 

Soil type / drainage potential: grey loam; very poorly drained 

Fire: this year 

Weeds: absent 

Pests: Feral pigs and Buffalo; low impact 

Upper stratum: Lophostemon lactifluus (D), Corymbia polycarpa 

Mid stratum: sparse; Pandanus spiralis (dense clusters around 
spring) 

Lower stratum: sparse native grasses 

Habitat features: permanent freshwater pool with high numbers of 
fish; numerous tree hollows in L. lactifluus; frequently access by 
quad bikers; close to 4WD track (high level of erosion); close to 
low rock ridge and outcrop, which also includes some small vine 
thicket patches. 

D8 - Trap site (dry season) (habitat description) E732468; N8599887 

 
Novermber 2014, Chris Brady 

Vegetation description: Eucalyptus miniata Open Forest (Veg 
Com 1) 

Landform/land unit: 1c – low scarps, steep slopes, rock outcrop 

Soil type / drainage potential: grey sand/ loam; well drained 

Fire: this year 

Weeds: absent 

Pests: no sign 

Upper stratum: Eucalyptus miniata (CD), Eucalyptus tetrodonta 
(CD),  Erythrophleum chlorostachys 

Mid stratum: sparse; Pandanus spiralis  

Lower stratum: Native grasses, Brachychiton megaphyllus, 
Petalostigma quadriloculare, numerous seedlings.  

Habitat notes: small rock crevices; leaf litter; small tree hollows; 
low density of fruiting trees; low grass cover and seed availability. 
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W1 – Trap site (wet season) (habitat description) E733257; N8596392 

 
March 2015, Tom Reilly 

Vegetation description: Open Lophostemon/Melaleuca Forest 
(Veg Com 9) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation; site set on inundated edge of drainage line; 
flowing at time of survey 

Soil type / drainage potential: dark loam; very poorly drained 

Fire: this year; high frequency may have reduced mid stratum 
density/diversity. 

Weeds: absent; however, Mission Grass occurs along adjacent 
access track. 

Pests: some evidence of feral pigs; low habitat impact. 

Upper stratum: 60% cover; 10 – 12 m; Lophostemon lactifluus 
(55%), Corymbia alba (2%), Melaleuca viridiflora (2%), 
Erythrophleum chlorostachys, Eucalyptus tetrodonta. 

Mid stratum: 10% cover; 3 – 8 m; Pandanus spiralis (2%), 
Terminalia ferdinandiana (2%), Banksia dentata (2%), 
Lophostemon lactifluus (1%), Desmodium heterocarpon var. 
strigosus 

Lower stratum: 95% cover; 0 – 1 m; Sorghum intrans (90%); Tri-
leaf pea (5%). 

Habitat features: Surface water present; flowering M. viridiflora; 
hollows in L. lactifluus; small P. spiralis clumps with some fruit; 
abundant grass seeds. 

W2 – Trap site (wet season) (habitat description) E730706; N8594996 

 

March 2015, Tom Reilly 

Vegetation description: Open Lophostemon/Melaleuca Forest 
(Veg Com 9) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation; creek adjacent to site was flowing at time of 
survey. 

Soil type / drainage potential: dark clay loam; poorly drained 

Fire: this year; lower impact along creek line but high in 
surrounding woodland. 

Weeds: absent 

Pests: no sign 

Upper stratum: 70% cover; 10 – 14 m; Melaleuca viridiflora 
(60%), Corymbia alba (5%), Lophostemon lactifluus (5%). 

Mid stratum: 15% cover; 2 – 8 m; Melaleuca viridiflora (10%), 
Pandanus spiralis (5%), Acacia (1%). 

Lower stratum: 30% cover; 0 – 2 m; Sorghum intrans (15%), 
Pandanus spiralis (10%). 

Habitat notes: flowing creek, shallow; numerous hollow (L. 
lactifluus); deep leaf litter; no dense P. spiralis clumps; low fruiting; 
no obvious flowering. 

W3 – Trap site (wet season) (habitat description) E730239; N8596534 

 
March 2015, Tom Reilly 

Vegetation description: Open Melaleuca Forest (Veg Com 9) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation; highly restricted drainage line (5 to 10 m 
wide) 

Soil type / drainage potential: dark loam (organic); poorly 
drained. 

Fire: this year 

Weeds: Present – Hyptis (low density) 

Pests: feral pig digs present (low levels) 

Upper stratum: 20% cover; 8 – 12 m; Melaleuca viridiflora (15%), 
Lophostemon lactifluus (2%), Timonius timon (2%), Corymbia alba 
(1%). 

Mid stratum: 40% cover; 3 – 8 m; Pandanus spiralis (30%), 
Melaleuca viridiflora (10%) 

Lower stratum: 95% cover; 0 – 1 m; Sorghum sp. (90%), 
Panicum sp. (5%). 

Habitat notes: flowing creek, shallow; high cover; P. spiralis fruit 
present in low numbers; no large P. spiralis clumps; low level of 
fallen logs; limited hollows. 
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W4 – Trap site (wet season) (habitat description) E731038; N8599757 

  
March 2015, Tom Reilly 

Vegetation description: Mixed riparian Forest (Veg Com 8) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation; flowing at time of survey 

Soil type / drainage potential: brown loam; shallow; poorly 
drained 

Fire: this year; creek is fairly low impact but surrounding is high 
impact. 

Weeds: absent 

Pests: feral pigs (low impact) 

Upper stratum: 90% cover; 14 – 18 m; Syzygium (60%), Acacia 
auriculiformis (10%), Carallia brachiata (10%), Lophostemon 
lactifluus (2%). 

Mid stratum: 30% cover; 1 – 8 m; Carallia brachiata (10%), 
Syzygium (10%), Excoecaria parviflora (2%), Bambusa (5%). 

Lower stratum: 10% cover; 0 – 1 m; Sorghum (5%), 
Ampelocissus frutescens (2%), other native grasses (5%). 

Habitat notes: outcrop; large cave; crevices; flowing creek, 
shallow; freshwater fish species; large tree hollow in numerous 
species; fallen logs fairly common along creek; numerous fruiting 
tree species; low grass seed availability. 

W5 – Trap site (wet season) (habitat description) E730545; N8602029 

 
March 2015, Tom Reilly 

Vegetation description: Mixed riparian Forest (Veg Com 8) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation; flowing at time of survey 

Soil type / drainage potential: loamy sand; poorly drained. 

Fire: low fire impact along drainage line 

Weeds: present – Hyptis suaveolens, Crotalaria goreensis, 
Stachytarpheta australis. 

Pests: no sign 

Upper stratum: 70% cover; 10 – 14 m; Melaleuca viridiflora 
(60%), Lophostemon lactifluus (8%), Erythrophleum chlorostachys 
(2%). 

Mid stratum: 10% cover; 2 – 8 m; Pandanus spiralis (5%), 
Timonius timon (2%), Planchonia careya (1%), Native Cherry 
(1%), Calophyllum sp., Vitex glabrata.  

Lower stratum: 80% cover; 0 – 1 m; Sorghum ps. (60%), Hyptis 
suaveolens (10%). 

Habitat features: water flow; flowering M. viridiflora; P. spiralis 
fruiting (low levels); fallen logs and tree hollows relatively common; 
high debris. 

W6 – Trap site (wet season) (habitat description) E733053; N8602919 

 
March 2015, Tom Reilly 

Vegetation description: Eucalyptus miniata Open Forest (Veg 
Com 1) 

Landform/land unit: 1c – low scarps, steep slopes, rock outcrop; 
site occurs on flat laterite plain. 

Soil type / drainage potential: grey loam sand; surface gravel; 
well drained. 

Fire: this year; high fire frequency has impacted mid storey 
diversity and cover. 

Weeds: absent 

Pests: no sign 

Upper stratum: 20% cover; 8 – 14 m; Eucalyptus miniata (15%), 
E. tetrodonta (5%), Erythrophleum chlorostachys (1%). 

Mid stratum: 10% cover; 2 – 6 m; Buchanania obovata (2%), 
Terminalis ferdinandiana (2%), Erythrophleum chlorostachys (2%), 
Livistona humilis (2%). 

Lower stratum: 10% cover; 0 – 2 m; Sorghum intrans (60%), 
Livistona humilis (5%), Cycas armstrongii (5%), saplings (5%). 

Habitat features: tree hollows; sparse mid storey; low numbers of 
fallen logs; surface gravel; small areas of laterite outcrop, minor 
crevices. 
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W7 – Trap site (wet season) (habitat description) E732784; N8599911 

 
March 2015, Tom Reilly 

Vegetation description: Open Lophostemon woodland (Veg Com 
10) 

Landform/land unit: 5b1 – Drainage line; open depression; 
seasonal inundation; water flowing down road time of survey; 
adjacent to spring site. 

Soil type / drainage potential: loamy clay; dark grey; very poorly 
drained  

Fire: this year; high frequency may have reduced mid stratum 
density/diversity. 

Weeds: absent; however Mission Grass has been spread along 
access track. 

Pests: no sign 

Upper stratum: 10% cover; 8 – 10 m; Lophostemon lactifluus 
(10%), Corymbia alba (1%).  

Mid stratum: 10% cover; 3 – 5 m; Syzygium (2%), Lophostemon 
lactifluus (5%), Buchanania obovata (1%).  Pandanus spiralis 
clumps confined to spring area. 

Lower stratum: 95% cover; 0 – 1.5 m; Sorghum intrans, Oryza sp. 
(wild rice), Urochloa sp., Cyperus sp. 

Habitat features:  Spring; numerous hollows; dense grass cover; 
vicinity to rocky habitat; very low flowerings; abundance of grass 
seed; Pandanus spiralis clumps with fruit; no other fruiting trees 
present at time of survey. 

W8 – Trap site (wet season) (habitat description) E732074; N8597173 

 

March 2015, Tom Reilly 

Vegetation description: Eucalyptus miniata Open Forest (Veg 
Com 1) 

Landform/land unit: 1c – low scarps, steep slopes, rock outcrop 

Soil type / drainage potential: grey loam; moist; poorly drained in 
gully floor 

Fire: this year; high frequency may have reduced mid stratum 
density/diversity. 

Weeds: absent within site; no weeds observed in the general area 

Pests: no sign 

Upper stratum: 40% cover; 10 – 15 m; Syzygium (10%), 
Eucalyptus confertiflora (10%), Erythrophleum chlorostachys 
(10%), Eucalyptus miniata (5%), Eucalyptus tetrodonta (5)  

Mid stratum: 15% cover; 2 – 8 m; Ficus platypoda (2%), 
Terminalia ferdinandiana (5%), Brachychiton megaphyllus (2%), 
Cycas armstrongii (2%), Livistona humilis (2%), Planchonia careya 
(1%) 

Lower stratum: 60% cover; 0 – 1.5 m; Sorghum intrans. 

Habitat features:  Rocky outcrop with crevices; moist gully floor; 
hollows; seeds. 

W9 – Trap site (wet season) (habitat description) E733164; N8597947 

 

March 2015, Tom Reilly 

Vegetation description: Eucalyptus miniata Open Forest (Veg 
Com 1) 

Landform/land unit: 1c – low scarps, steep slopes, rock outcrop 

Soil type / drainage potential: brown loam; well drained 

Fire: this year; high frequency may have reduced mid stratum 
density/diversity. 

Weeds: absent; however, Mission Grass occurs along adjacent 
access track. 

Pests: no sign 

Upper stratum: 40% cover; 10 – 14 m; Eucalyptus miniata (15%), 
Eucalyptus tetrodonta (10%), Erythrophleum chlorostachys (10%). 

Mid stratum: 20% cover; 1 – 8 m; Terminalia ferdinandiana (10%), 
Erythrophleum chlorostachys (5%), Cycas armstrongii (5%), 
Buchanania obovata (2%). 

Lower stratum: 80% cover; 0 – 1 m; Sorghum (70%), saplings 
(10%), Cycas armstrongii (2%), Flemingia parviflora (15%) 

Habitat features: rocky surface with no outcrop areas; hollows 
abundant; sparse termite mounds; low numbers of fallen logs 
(burnt by high fire frequency). 
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Appendix G – Fauna species identified during the fauna survey program 

 

(Species results are presented per animal class; 

Only survey sites that had species records are presented in the tables) 
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AMPHIBIAN SURVEY RECORDS Frog searches Frog loggers 

INC 

Scientific name Common name F1 F2 F3 F4 F5 F6 F8 F9 F10 F11 F13 F14 F15 F17 F18 F20 F21 F22 F23 F24 F25 F26 F27 F29 F35 F36 F37 F38 F42 FL1 FL2 FL3 FL4 FL5 FL6 FL7 

BUFONIDAE                                                                           

Rhinella marina Cane Toad 
INT

 


                                   

HYLIDAE                                     

Litoria australis Giant Frog 


                                   

Litoria bicolor 
Northern  Dwarf 
Tree-frog 

  


  


            





    


 








Litoria caerulea Green Tree-frog                                     

Litoria microbelos Javelin Frog                 


                 


Litoria nasuta Rocket Frog      


                             

Litoria rothii Roth's Tree-frog                 


                  

Litoria rubella Red Tree-frog 


                                   

Litoria tornieri Tornier's Frog                                     

Litoria 

wotjulumensis 
Wotjulum Frog 


                                   

LIMNODYNASTIDAE                                     

Limnodynastes 
convexiusculus 

Marbled Frog                                     

Notaden 
melanoscaphus 

Northern 
Spadefoot Toad 

                                    

Platyplectrum 
ornatus 

Ornate Burrowing 
Frog 

                                    

MYOBATRACHIDAE                                     

Crinia remota Remote Froglet 


 


   


          


        


 





Uperoleia daviesae 
Howard Springs 
Toadlet 

VU 


                                  

Uperoleia inundata Floodplain Toadlet                                     

Total species 
per site 

16 species 6 8 7 4 4 6 6 2 5 5 3 5 5 7 5 6 5 2 6 4 4 1 4 3 2 2 1 5 4 5 3 1 1 6 4 4 4 

Status key: Shaded orange cells depict sites where threatened species were identified.   VU – Vulnerable under the TPWC Act; Light purple shaded cells depict species with other notable listings under the TPWC Act (INT - introduced 
species); All remaining species are listed as Least Concern under the TPWC Act. 
Notes: Only species presence has been presented in this table, i.e. not the number of records per site. 
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REPTILE SURVEY RECORDS Camera surveillance Trap sites Frog Hair 

INC 

Scientific name Common name CT2 CT3 CT5 CT7 CT9 CT10 CT11 D1 D2 D3 D5 D6 D7 D8 W1 W2 W3 W4 W5 W6 W7 W8 F29 F38 H1 H2 

AGAMIDAE                                                         

Lophognathus temporalis Northern Water Dragon                 1   2                               2 

COLUBRIDAE                                                         

Boiga irregularis Brown Tree Snake                         1         1     1   1         

Dendrelaphis punctulata Green Tree Snake 
DD 

                        1             1             1 

Stegonotus cucullatus Slaty-grey Snake                                   1                   

Tropidonophis mairii Keelback                                               1     2 

ELAPIDAE                                                         

Furina ornata Orange-naped Snake                         2                           1 

GEKKONIDAE                             

Gehyra australis Northern Dtella       1       1     1   2 1                           

Gehyra nana Northern Spotted Rock Dtella                           4       1                 2 

Heteronotia binoei Bynoe's Gecko                           6       1                 1 

Oedura rhombifer Zig-zag Gecko                     1   4                             

Hemidactylus frenatus Asian House Gecko 
INT 

                          2 

PYGOPODIDAE                                                         

Lialis burtonis Burton's Legless Lizard                           1       1                 1 

PYTHONIDAE                                                         

Antaresia childreni Children's Python                           1                           

Aspidites melanocephalus Black-headed Python                                                     2 

Liasis mackloti Water Python   1                                                   

Liasis olivaceus Olive Python         1                     1                       

SCINCIDAE                                                         

Carlia amax Two-Spined Rainbow Skink                           5       3       1         4 

Carlia gracilis Slender Rainbow Skink                             1 4 1   2               2 
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REPTILE SURVEY RECORDS Camera surveillance Trap sites Frog Hair 

INC 

Scientific name Common name CT2 CT3 CT5 CT7 CT9 CT10 CT11 D1 D2 D3 D5 D6 D7 D8 W1 W2 W3 W4 W5 W6 W7 W8 F29 F38 H1 H2 

Carlia munda Striped Rainbow Skink                                                     2 

Carlia sexdentata Six-toothed Rainbow-skink **                                                     1 

Cryptoblepharus cygnatus Swanson's Snake-eyed Skink         1   1   2  2             1 1                   1 

Ctenotus essingtonii Port Essington Ctenotus                       4   2           2               

Glaphyromorphus darwiniensis Darwin Skink                                     1                 

Glaphyromorphus douglasi Douglas' Skink                                                   2   

Morethia storri Storr's Snake-Eyed Skink                                   1       1           

Tiliqua scincoides Common Blue-Tongued Lizard 
DD

         1                                             

VARANIDAE                                                         

Varanus mertensi Mertens' Water Monitor 
VU

                               1     2               3 

Varanus scalaris Spotted Tree Monitor 
DD 

2   1     3             1                       1   1 

Total species 28 species 1 1 1 1 3 1 1 1 2 1 3 1 6 7 1 4 2 7 3 2 1 2 1 1 1 1 15 

Status: Shaded orange cells depict sites where threatened species were identified (VU – Vulnerable under the TPWC Act); Light purple shaded cells depict species with other notable listings under the TPWC Act (DD – Data Deficient; 
INT - introduced species; ** - native species is out of distribution, suspected unregulated release);  All remaining species are listed as Least Concern under the TPWC Act. 
Notes: Number of captures/sightings of each reptile is presented in this report.  No targeted reptile trapping (i.e. pitfall traps/funnel traps) or active searching was conducted during the survey as there were no threatened species that 
required those survey techniques. 
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BIRD SURVEY RECORDS Camera traps Trap site Frog logger 
INC 

Scientific name Common name CT3 CT5 CT10 CT11 D1 D2 D3 D4 D5 D6 D7 W1 W2 W3 W4 W5 W6 W7 W8 W9 FL1 FL2 FL3 

ACANTHIZIDAE   
                        

Gerygone albogularis White-throated Gerygone 
                       

 

Smicrornis brevirostris Weebill      
                  

ACCIPITRIDAE                         

Accipiter novaehollandiae Grey Goshawk      
                 

 

Aquila audax Wedge-tailed Eagle      
                 

 

Haliaeetus leucogaster White-bellied Sea-eagle     
                   

Haliastur sphenurus Whistling Kite      
                 

 

Milvus migrans Black Kite      
                 

 

ANSERANATIDAE        
                  

Anseranas semipalmata Magpie Goose      
                 

 

ARDEIDAE        
                  

Ardea pacifica White-necked Heron      
    

 
             

Egretta garzetta Little Egret      
    

 
             

Nycticorax caledonicus Nankeen Night Heron      
                  

ARTAMIDAE   
                        

Cracticus nigrogularis Pied Butcherbird 
                 

 
     

 

BURHINIDAE   
                        

Burhinus grallarius Bush Stone-curlew 
NT

 
                    

 
 

  

CACATUIDAE   
                        

Cacatua galerita Sulphur-crested Cockatoo 
     

 
         

 
     

 
 

 

Cacatua sanguinea Little Corella 
                       

 

Calyptorhynchus banksii 
macrorhynchus 

Red-tailed Black-cockatoo 
                

 
      

 

Eulophus roseicapilla Galah 
            

  
         

 

CAMPEPHAGIDAE   
                        

Coracina novaehollandiae Black-faced Cuckoo-shrike 
                       

 

Coracina papuensis White-bellied Cuckoo-shrike 
     

 
  

 
 

 
       

  
   

 

Lalage leucomela Varied Triller 
     

 
       

 
         

 

CAPRIMULGIDAE   
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BIRD SURVEY RECORDS Camera traps Trap site Frog logger 
INC 

Scientific name Common name CT3 CT5 CT10 CT11 D1 D2 D3 D4 D5 D6 D7 W1 W2 W3 W4 W5 W6 W7 W8 W9 FL1 FL2 FL3 

Caprimulgus macrurus Large-tailed Nightjar 
                    

 
   

CLIMACTERIDAE   
                        

Climacteris melanura Black-tailed Treecreeper 
     

 
                 

 

COLUMBIDAE   
                        

Ducula bicolor Pied Imperial-Pigeon 
      

  
                

Geopelia humeralis Bar-shouldered Dove 
 

  
 

  
 

 
   

      
  

 
   

 

Geopelia striata Peaceful Dove 
     

  
   

 
    

 
 

 
 

 
   

 

Geophaps smithii smithii Partridge Pigeon 
VU 

   
1 

                   
 

CORACIIDAE   
                        

Eurystomus orientalis Dollarbird 
                       

 

CUCULIDAE   
                        

Centropus phasianinus Pheasant Coucal 
      

 
 

 
  

 
   

 
   

 
   

 

Eudynamys orientalis Eastern Koel 
    

 
  

 
 

 
        

 
    

 

DICRURIDAE   
                        

Dicrurus bracteatus Spangled Drongo 
                       

 

FALCONIDAE   
                        

Falco berigora Brown Falcon 
                       

 

Falco subniger Black Falcon 
             

 
          

HALCYONIDAE   
                        

Dacelo leachii Blue-winged Kookaburra 
     

   
   

 
      

 
   

  

Todiramphus macleayii Forest Kingfisher 
    

 
      

 
     

 
      

MALURIDAE   
                        

Malurus melanocephalus Red-backed Fairy-wren 
                 

 
 

 
    

MELIPHAGIDAE   
                        

Conopophila rufogularis 
Rufous-throated 
Honeyeater            

 
            

Entomyzon cyanotis Blue-faced Honeyeater 
                       

 

Lichenostomus unicolor White-gaped Honeyeater 
           

   
 

  
  

 
    

Lichmera indistincta Brown Honeyeater 
     

 
                  

Manorina flavigula Yellow-throated Miner 
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BIRD SURVEY RECORDS Camera traps Trap site Frog logger 
INC 

Scientific name Common name CT3 CT5 CT10 CT11 D1 D2 D3 D4 D5 D6 D7 W1 W2 W3 W4 W5 W6 W7 W8 W9 FL1 FL2 FL3 

Melithreptus albogularis White-throated Honeyeater 
    

   
 

 
   

 
     

  
   

 

Myzomela obscura Dusky Honeyeater 
     

 
 

 
  

 
             

Philemon argenticeps Silver-crowned Friarbird 
           

 
 

    
 

 
    

 

Philemon buceroides Helmeted Friarbird 
                       

 

Philemon citreogularis Little Friarbird 
                       

 

MEROPIDAE   
                        

Merops ornatus Rainbow Bee-eater 
           

 
      

 
     

MONARCHIDAE   
                        

Myiagra alecto Shining Flycatcher 
             

 
          

Myiagra rubecula Leaden Flycatcher 
    

   
                 

Dicaeum hirundinaceum Mistletoebird 
                       

 

ORIOLIDAE   
                        

Oriolus flavocinctus Yellow Oriole 
     

 
  

 
     

 
        

 

Oriolus sagittatus Olive-backed Oriole 
       

  
              

 

PACHYCEPHALIDAE   
                        

Pachycephala rufiventris Rufous Whistler 
       

 
               

 

PARDALOTIDAE   
                        

Pardalotus striatus Striated Pardalote 
     

 
       

 
          

PETROICIDAE   
                        

Microeca flavigaster Lemon-bellied Flycatcher 
    

 
        

 
         

 

POMATOSTOMIDAE   
                        

Pomatostomus superciliosus White-browed Babbler 
                       

 

PSITTACIDAE   
                        

Aprosmictus erythropterus Red-winged Parrot 
    

 
      

  
  

   
     

 

Platycercus venustus Northern Rosella 
                       

 

Psitteuteles versicolor Varied Lorikeet 
        

   
  

 
 

 
       

 

Trichoglossus haematodus Rainbow Lorikeet 
      

 
    

      
       

PTILONORHYNCHIDAE   
                        

Ptilonorhynchus nuchalis Great Bowerbird 
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BIRD SURVEY RECORDS Camera traps Trap site Frog logger 
INC 

Scientific name Common name CT3 CT5 CT10 CT11 D1 D2 D3 D4 D5 D6 D7 W1 W2 W3 W4 W5 W6 W7 W8 W9 FL1 FL2 FL3 

RHIPIDURIDAE   
                        

Rhipidura rufiventris Northern Fantail 
    

 
       

 
    

 
      

STRIGIDAE   
                        

Ninox connivens Barking Owl 
                       

 

Ninox novaeseelandiae Southern Boobook 
                       

 

THRESKIORNITHIDAE   
                        

Threskiornis molucca Australian White Ibis 
          

 
            

 

Threskiornis spinicollis Straw-necked Ibis 
          

 
             

Total species 65 Species 1 1 1 1 13 15 7 7 6 2 9 10 7 11 4 9 6 7 6 7 2 1 2 44 

Status key: Shaded orange cells depict sites where threatened species were identified (VU – Vulnerable under the TPWC Act); Light purple shaded cells depict species with other notable listings under the TPWC Act (NT – Near 
Threatened);  All remaining species are listed as Least Concern under the TPWC Act. 

Notes: Only species presence has been presented in this table, i.e. not the number of records per site. 

  



  

 
 

Client: Intrapac Projects Pty Ltd  

Doc Title: Flora and Fauna Assessment, Noonamah Ridge, 2014/15 

 

 

MAMMAL SURVEY RECORDS Bat detection Camera traps Trap sites Hair 
INC 

Scientific name Common name B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 CT1 CT2 CT3 CT5 CT7 CT9 CT10 CT11 CT12 D1 D2 D3 D4 D7 W7 W9 H3 

BOVIDAE                                                               

Bubalus bubalis Swamp Buffalo 
INT 

                                                  1 1       

CANIDAE                                                               

Canis lupus Dingo                           2 1 1         3                   

MOLOSSIDAE                                                               

Chaerephon jobensis Northern Free-tailed Bat                                                           

FELIDAE                                                               

Felis catus Cat 
INT 

                                      1                     

PERAMELIDAE                                                               

Isoodon macrourus Northern Brown Bandicoot 
NT 

                                    4     6   2       1 1 9 

MACROPODIDAE                                                               

Macropus agilis Agile Wallaby                                       1 1     2           6 

Macropus robustus Common Wallaroo                           2     2     1 3                 6 

MURIDAE                                                               

Melomys burtoni Grassland Melomys                                           2   2 3   1       

Mesembriomys gouldii Black-footed Tree-rat 
VU / EN

                                         3                   

PETAURIDAE                                                               

Petaurus breviceps Sugar Glider                                                           2 

PTEROPODIDAE                                                               

Pteropus alecto Black Flying-fox                                                   1       2 

EMBALLONURIDAE                                                               

Saccolaimus 
flaviventris 

Yellow-bellied Sheathtail Bat                                                 

SUIDAE                                                               

Sus scrofa Pig 
INT

                           1     3                   1       

TACHYGLOSSIDAE                                                               

Tachyglossus 
aculeatus 

Echidna                         1 2                                 

EMBALLONURIDAE                                                               
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MAMMAL SURVEY RECORDS Bat detection Camera traps Trap sites Hair 
INC 

Scientific name Common name B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 CT1 CT2 CT3 CT5 CT7 CT9 CT10 CT11 CT12 D1 D2 D3 D4 D7 W7 W9 H3 

Taphozous georgianus Common Sheath-tailed Bat                                                           

PHALANGERIDAE                                                               

Trichosurus vulpecula 
arnhemensis 

Common Brushtail Possum 
NT 

                              6   1 1 1     4               

Species total 16 species 2 2 1 1 2 1 1 1 1 1 2 1 1 4 1 2 2 1 2 4 4 2 1 3 1 2 3 1 1 5 

Status key: Shaded orange cells depict sites where threatened species were identified (VU – Vulnerable under the TPWC Act; EN – Endangered under the EPBC Act); Light purple shaded cells depict species with other notable listings 
under the TPWC Act (NT – Near Threatened; INT - introduced species); All remaining species are listed as Least Concern under the TPWC Act. 

Notes: Number of captures/sightings of each mammal is presented in this report, with the exception of bat species of which presence is only provided as  (limitation of acoustic detection survey method).  Only bat species that could be 
confidently identified through acoustic recordings are provided in this table (refer to report for a list of ambiguous recordings that could not be reliably identified to a single species). 
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Appendix H – Bat call identification reports (by Specialised Zoological) 

(November 2014 and March 2015) 
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SZ373: Bat call identification from Noonamah Ridge, Northern Territory 

 

 Page 2 of 13 

SUMMARY 

Bat identifications from acoustic recordings are provided from the vicinity of the Noonamah 

Ridge, Northern Territory.  At least seven species of bat were identified as being present 

(Tables 1 and 2), with others likely but difficult to distinguish based on their echolocation calls.  

There was no unambiguous evidence of the presence of the bare-rumped sheath-tailed bat 

Saccolaimus saccolaimus (Table 3).  A second opinion was sought on some calls that had 

features consistent with those that are diagnostic of S. saccolaimus—the independent 

reviewer’s opinion was consistent with my own, in that they were attributable to the 

yellow-bellied sheath-tailed bat S. flaviventris.  Given that this is the second acoustic survey 

conducted in the project area (Specialised Zoological 2015), if there was any remaining 

concern around the potential presence of S. saccolaimus, I would suggest trapping effort (as 

per best practice as outlined in DEWHA 2010), and ideally in combination with an acoustic 

lure (Hill et al. 2014).  Representative echolocation calls of all species and call types are 

provided (Figure 1), as recommended by the Australasian Bat Society (ABS 2006).  Further 

data are available should verification be required.   

 

COMMENTS ON IDENTIFICATIONS 

The identification of bat species from full spectrum WAV format recordings of their 

echolocation calls was based on measurements of characteristic frequency, pulse shape, and 

the pattern of harmonics.   

 

Harmonic patterning was especially useful for distinguishing the greater northern free-tailed 

bat Chaerephon jobensis and one of up to two species of sheath-tailed bat Saccolaimus spp, 

given the similar characteristic frequency of their calls.  Identification to species was made 

only when more than one harmonic was visible.   

 

Many call sequences could not be identified reliably to one species because of the overlap in 

pulse characteristics amongst one or more candidate species.  A trapping programme would 

help to resolve the presence of the various possibilities in the project area.  The calls of the 

hoary wattled bat Chalinolobus nigrogriseus, little broad-nosed bat Scotorepens greyii and 

northern broad-nosed bat S. sanborni are similar and could not be distinguished here.  

Likewise, the northern bent-winged bat Miniopterus orianae (=M. oceanensis as listed by the 

IUCN; see Appleton 2008), forest pipistrelle Pipistrellus adamsi and northern pipistrelle 

Pipistrellus westralis could not be distinguished for calls with a characteristic frequency above 

45 kHz.  There are also several species that could have produced the calls attributed to a 

long-eared bat Nyctophilus spp. (Arnhem long-eared bat N. arnhemensis / pallid long-eared 

bat N. daedalus / lesser long-eared bat N. geoffroyi).  Calls attributed here to Finlayson’s cave 
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bat Vespadelus finlaysoni might also derive from a species of Nyctophilus or another of those 

listed above, since the attribution is made based on relatively few poor quality examples.   

 

Calls with a characteristic frequency of c. 25 kHz at the second harmonic are attributable to a 

species of Taphozous (Figure 1G).  All calls of this type were of relatively short duration (c. 2 

msec), which can be indicative of the Arnhem sheath-tailed bat Taphozous kapalgensis (Milne 

2002).  This species roosts in caves, and so the likelihood of its presence in the project area 

will rely on whether the sampling location is within the nightly flight distance of a roost.   

 

The presence of the bare-rumped sheath-tailed bat S. saccolaimus based on this dataset was 

rejected in the context of seven criteria that can be helpful in separating the calls of the three 

Australian species of Saccolaimus (Table 3).  Some signals (putative bat pulses measured 

by SCAN’R) met criteria 1–4, however none of these particular features by themselves or in 

combination provides an unambiguous identification of the species.  All feeding buzzes 

observed were typical of S. flaviventris (Figure 2A).  There were signals in the recordings 

that had characteristics that placed them within the range of variation emitted by S. 

saccolaimus, but upon examination of the original signal it was clear that the measured 

parameters derived from background noise in most cases, or sometimes calls of S. 

flaviventris (Figures 3 and 4).  Call patterns resembling those considered by criterion 7 were 

observed but instead attributed to S. flaviventris (Figure 2C; see section Independent 

verification below).   

 

INDEPENDENT VERIFICATION 

A second opinion was sought on the likely attribution of calls resembling as yet unpublished 

‘triplet’ pattern calls described by Coles et al. (2012, 2014) and Meutstege et al. (2014).  

Three sequences showed similarity to those shown in the conference presentations cited 

above, though my initial impression was that the patterning of a lower frequency pulse 

between 2–3 regular pulses was coincidental, and that pulse shape was more typical of S. 

flaviventris.  The sequences were sent to Dr Roger Coles (University of Queensland), who 

made the initial observation that some call patterns were diagnostic of S. saccolaimus, 

including those occurring in the Northern Territory.  His response via an email on 3/5/2015 is 

copied into Box 1 below, with the most important comments highlighted.   
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Box 1.  Independent assessment of three files by Dr Roger Coles 

 

“Details of Recordings: 
 
There are three 5 sec duration sequences made at sample rate of 384 kS/s (most likely a 
SM2BAT device). A 5kHz high pass filter has been used. According to the header information, 
these call sequences were obtained from two separate nights  
 
FILE1 14.4.2015 00.50 
FILE 2a 15.4.2015 21.45 
FILE 2b 16.4.2015 00.32 
 
It is unknown if the same recording location was used for both nights.  
 
A similar recording environment is apparent from the 3 file sequences with variable level of 
background noise (biological origin, likely insects; made-made artefacts at 43kHz/47kHz). 
There are several echolocating bats of the same species and several individuals recorded in 
these three sequences. 
 
Target species for possible identification of Saccolaimus saccolaimus is seen in the frequency 
band 19-30 kHz; the species in the higher range above 45kHz is ignored.  
 
FILE1 ECOZ2_20150414_005009_835.wav 
 
Insect background noise above 6.5kHz with a heavy band between 10-18kHz. There is very 
dense bat activity in this sequence and in the target frequency band at least two conspecifics 
are apparent (a foreground and background individual). The main pulses are typical FM style 
curvilinear sweeps between 20-28kHz and duration 6msec. Multiple harmonic distribution 
suggest an emballonurid bat species with a suppressed first harmonic at approximately 
10-11kHz, 5 prominent harmonics with most of the energy in the second harmonic.  
 
Given the sweep rate, duration and pulse repetition rate of the convention echolocation calls in 
this sequence they do not belong to a true search phase for this family. At least when seen 
typically for large emballonurid bats in free open flight and at a significant distance away from 
large reflecting surfaces such as the ground, cliffs or uniform tree canopy. On this basis alone 
the calls are most likely to belong to Saccolaimus flaviventris flying in a unknown foraging 
environment. It is also apparent that these sequences contain occasional clearer social call 
elements (more irregular FM sweeps) interspersed. There are also short bursts of pulses that 
resemble feeding attempts but seem to belong to the background bat. It is therefore highly 
likely that the prominent recorded calls in this sequence represents a social calling interaction 
with other conspecifics, either the background bat of other individuals somewhat further out of 
the range of the recorder. This general type of calling behaviour has been observed previously 
for S. flaviventris by the author, and for other large emballonurids (see comments below for file 
ECOZ2_20150416_003200_412.wav). It means that the sequence here does not meet the full 
criteria to be able to positively identify S. flaviventris acoustically but it is highly likely; the call 
sequences do not belong to any echolocation behaviour of S. saccolaimus currently known to 
the author.” 
 
Continued overleaf … 
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Box 1.  Continued. 

 
“FILE2a ECOZ1_20150415_215145_007.wav 
 
First of two 5 sec sequences recorded on the same night (15-16th April 2015) and presumably 
at the same location*. In this sequence there is significantly lower density of bat activity 
compared to FILE1 and the background noise (insects) has spread to higher frequencies up to 
55kHz. Nevertheless the interference does not mask the prominent calling of a single 
individual bat in the same target frequency band as seen in FILE1. Again the pulses have the 
same acoustical characteristics as described for FILE1 although there is some patterning to 
this call sequence. The sequence closely resembles that seen in FILE1 therefore it is not a 
clean search phase for an emballonurid bat and has social calling familiarity. As stated for 
FILE1 this recording sequence most likely belongs to S. flaviventris. The call patterning and 
call elements do not resemble that seen in S. saccolaimus by the author (i.e. characteristic two 
note doublet or triplet calling) 
 
FILE2b ECOZ2_20150416_003200_412.wav 
 
This sequence was obtained later in the evening of 15/16th April 2015. Possibly two or three 
individual bats calling with extensive temporal overlap in the target frequency band. This 
sequence is complex (compare to FILE1 and FILE2a) and contains numerous very prominent 
social calls. The only pulses that might be regarded as conventional echolocation calls (again 
not in a search phase pattern) seems to have a lower frequency range consistent with those 
pulses in FILES1 and FILE2a, and would therefore most likely belong to S. flaviventris . 
However the absence of clear harmonic content for these calls makes it very difficult to draw 
any conclusions. There may be two species in this sequence, or even three individual bats. A 
short burst of pulses resembles a feeding sequence can be seen, but this might also represent 
part of social calling (as seen in FILE1). The range of complex, long duration ( >50msec) 
warbled sweeps seen in this sequence have two harmonics with the first ranging 8-12kHz but 
can not be identified to a species. Such social calling behaviour is often seen and in a variety of 
echolocating bats including emballonurids (Saccolaimus spp. and Taphozous spp.) but no 
further conclusions are possible without additional recordings and a known behavioural 
context.” 
 

* Note: Files “ECOZ1_20150415_215145_007.wav” and “ECOZ2_20150416_003200_412.wav” 

were recorded at different locations, but Dr Coles was not given site information.   

 

 

 

METHODS 

Data recorded in full spectrum lossless WAC0 format with a Wildlife Acoustics SM2BAT+ bat 

detector (sampling rate 384 kHz, trigger 6 dB above background; 48 dB gain; set to turn on 

automatically at sunset and off at sunrise) was converted to high quality bitstream WAV 

format using Kaleidoscope 3.0.0 software.   

 

A multi-step acoustic analysis procedure developed to process large full spectrum 

echolocation recording datasets from insectivorous bats (Armstrong and Aplin 2014) was then 
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applied to the recordings made on the survey.  Firstly, the WAV files were scanned for bat 

echolocation calls using several parameter sets in the software SCAN'R version 1.7.7 (Binary 

Acoustic Technology), which also provides measurements (in "SonoBatTM compatible output") 

from each putative bat pulse.  The output was then used to determine if putative bat pulses 

measured in SCAN'R could be identified to species.  This was done using a custom [R] 

language script that performed three tasks: 1. undertook a Discriminant Function Analysis on 

training data from representative and reference calls from northern Australia; 2. from the 

measurements of each putative bat pulse from SCAN’R, calculated values for the first two 

Discriminant Functions that could separate the echolocation call types derived from the 

analysis of training data, and plotted these resulting coordinates over confidence regions for 

the defined call types; and 3. facilitated an inspection in a spectrogram of multiple examples of 

each call type for each recording night by opening the original WAV files containing pulses of 

interest in Adobe Audition CS6 version 5.0.2.  The [R] language script also included a 

separate process that repeated the above steps using training data from low frequency 

emitting species, and which is able to separate Chaerephon jobensis from Saccolaimus 

species, and the three Australian species of Saccolaimus from each other (Armstrong et al. 

2014).  

 

Species were identified based on Milne (2002) and the author’s unpublished reference calls, 

and nomenclature follows Van Dyck et al. (2013) and Reardon et al. (2014).  Examples of 

calls are illustrated with the help of the [R] package ‘seewave’ (Sueur et al. 2008).   
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TABLE 1.  Species identified in the present survey from all sites combined.   

EMBALLONURIDAE  
Yellow-bellied sheath-tailed bat Saccolaimus flaviventris 

MOLOSSIDAE  
Greater northern free-tailed bat Chaerephon jobensis 

Ambiguous  
Finlayson’s cave bat Vespadelus finlaysoni 
  
Common sheath-tailed bat / Taphozous georgianus / 
  or Arnhem sheath-tailed bat   Taphozous kapalgensis 
  
Hoary wattled bat / Chalinolobus nigrogriseus / 
  and/or Little broad-nosed bat /   Scotorepens greyii / 
  and/or Northern broad-nosed bat   Scotorepens sanborni 
  
Northern bent-winged bat / Miniopterus orianae (=M. oceanensis) / 
  and/or Forest pipistrelle /   Pipistrellus adamsi / 
  and/or Northern pipistrelle   Pipistrellus westralis 
  
Unidentified long-eared bat Nyctophilus sp. 

 

 

TABLE 2.  Species identifications, with the degree of confidence indicated by a code.  Date 

and serial/unit correlates with site; see Table 1 for full species names.   
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Date Site 
       

SM2BAT EcOz1  
       

13/04/2015 B8 — NC NC —  — — 

14/04/2015 B9 — NC — —  — NC 

15/04/2015 B12 NC NC NC —  — — 

SM2BAT EcOz2  
       

13/04/2015 B7 — NC NC NC  — — 

14/04/2015 B10 — NC NC NC NC — 

15/04/2015 B11  NC NC NC NC — 
 

Definition of confidence level codes:  

—  Not detected. 

  Unambiguous identification of the species at the site based on measured call characteristics and 

comparison with available reference material.  Greater confidence in this ID would come only after capture and 

supported by morphological measurements or a DNA sequence. 

NC  Needs Confirmation.  Either call quality was poor, or the species cannot be distinguished reliably from 

another that makes similar calls.  Alternative identifications are indicated in the Comments on identifications 

section of this report.  If this is a species of conservation significance, further survey work might be required to 

confirm the record.
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TABLE 3.  Criteria used to attribute call types to the bare-rumped sheath-tailed bat 

Saccolaimus saccolaimus.  A tick or a cross indicates whether an observation consistent 

with that particular criterion was observed in the recordings from the present survey.   

 

 Indicative of a species of Saccolaimus 

 

1. Characteristic frequency of the second (loudest, based on microphone sensitivity) harmonic 

between c. 20 and 25 kHz (Milne et al. 2009; Armstrong et al. 2014; K.N. Armstrong 

unpublished data; evident in AnaBat and full spectrum format data).  This criterion is 

indicative of, but not exclusively characteristic of Saccolaimus.  See Figure 1A. 

 

2. In multi-harmonic representations available from full spectrum recordings, the characteristic 

frequency of the fundamental at around 10–12 kHz, and of the third harmonic around 30–35 

kHz (Armstrong et al. 2014; K.N. Armstrong unpublished data; evident sometimes in AnaBat 

or more usually full spectrum format data; see examples of harmonic fragments in the 

AnaBat-recorded calls presented by Milne et al. 2009).  This criterion is exclusively 

characteristic of Saccolaimus. See Figure 1A and 1B. 

 

3. A pulse shape that is either curvilinear or serpentine (a typical curvilinear chirp with a 

terminal droop) (Milne et al. 2009; Armstrong et al. 2014; K.N. Armstrong unpublished data; 

evident in AnaBat or full spectrum format data).  This criterion is indicative of, but not 

exclusively characteristic of Saccolaimus.  See Figure 1A. 

 

4. Measurements from pulses that fall within the confidence region of S. saccolaimus in an 

ordination plot constructed from the Discriminant Function Analysis of a range of low 

frequency emitting bats from northern Australia (Armstrong et al. 2014).  This criterion is 

indicative of, but not exclusively characteristic of Saccolaimus.  Note that there is often 

variation from other low frequency emitting species that can fall close to the cluster centroid 

of S. saccolaimus, so points falling within the confidence region of this species are not 

absolutely diagnostic.  See Figures 3 and 4. 

 

5. Feeding buzz shape differing from that of S. flaviventris as described by Corben (2010, 

2011), which can be diagnostic in the absence of the Papuan sheath-tailed bat S. mixtus 

(K.N. Armstrong unpublished data; evident in AnaBat or full spectrum format data). See 

Figures 2A and 2B. 

 

Diagnostic of the species Saccolaimus saccolaimus (given criteria 1–5) in 

sympatry with S. mixtus. 

 

6. Alternation of high and low characteristic frequency in successive pulses within the band 

20–25 kHz (Milne et al. 2009; evident in AnaBat or full spectrum format data). 

 
7. Repeated triplet or doublet pulse sequences as described by Coles et al. (2012, 2014) and 

Meutstege et al. (2014) (evident in full spectrum format data only).  See Figure 2C. 
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FIGURE 1.  Representative call sequence portions of the species identified (A: S. flaviventris; 

B: C. jobensis; C: C. nigrogriseus / S. greyii / S. sanborni; D: Nyctophilus sp.; E: M. orianae (=M. 

oceanensis) / P. adamsi / P. westralis; F: V. finlaysoni; time is compressed between pulses for 

examples A–F); G: T. georgianus / T. kapalgensis (time scale and duration amongst pulses is true 

and unmodified). 

 

G 
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FIGURE 2.  A: Feeding buzz typical of S. flaviventris; B: Feeding buzz typical of Taphozous 

spp.; C: Apparent quadruplet / triplet call pattern, in this case belonging to S. flaviventris (from 

file ECOZ1_20150415_215145_007.wav).  

A 

B 

C 
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FIGURE 3.  Discriminant Function Analysis ordinations with coordinates (points) from 

anonymously-recorded pulses (red dots) on one example night indicating the possible 

presence of calls attributable to S. saccolaimus—upon examination these turned out to be 

background noise in all cases.  Ellipses are 68% confidence regions based on 

measurements from reference calls of each species (Cj: Chaerephon jobensis; Sf: 

Saccolaimus flaviventris; Sm: S. mixtus; Ss: S. saccolaimus; Tg: Taphozous georgianus).  

Note that different Discriminant Functions are used to create the two plots. 
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FIGURE 4.  As for Figure 3, but demonstrating that calls from S. flaviventris can indeed be 

quite separable from those of S. saccolaimus—in this case all points in the confidence region 

of the latter derived from background noise.   
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SUMMARY 

Bat identifications from acoustic recordings are provided from the vicinity of the Noonamah 

Ridge, Northern Territory.  At least six species of bat were identified as being present 

(Tables 1 and 2), with several others likely but difficult to distinguish based on their 

echolocation calls.  There was no unambiguous evidence of the presence of the 

bare-rumped sheath-tailed bat Saccolaimus saccolaimus (Table 3).  Representative 

echolocation calls of all species and call types are provided (Figure 1), as recommended by 

the Australasian Bat Society (ABS 2006).  Further data are available should verification be 

required.   

 

COMMENTS ON IDENTIFICATIONS 

The identification of bat species from full spectrum WAV format recordings of their 

echolocation calls was based on measurements of characteristic frequency, pulse shape, and 

the pattern of harmonics.   

 

Harmonic patterning was especially useful for distinguishing the greater northern free-tailed 

bat Chaerephon jobensis and one of up to two species of sheath-tailed bat Saccolaimus spp, 

given the similar characteristic frequency of their calls.  Harmonics were not observable in 

many of the call sequences, and identification to species was made only when more than one 

harmonic was visible.   

 

Many call sequences could not be identified reliably to one species because of the overlap in 

pulse characteristics amongst one or more candidate species.  A trapping programme would 

help to resolve the presence of the various possibilities in the project area.  The calls of the 

hoary wattled bat Chalinolobus nigrogriseus, little broad-nosed bat Scotorepens greyii and 

northern broad-nosed bat S. sanborni are similar and could not be distinguished here.  

Likewise, the northern bent-winged bat Miniopterus orianae (=M. oceanensis), forest 

pipistrelle Pipistrellus adamsi and northern pipistrelle Pipistrellus westralis could not be 

distinguished for calls with a characteristic frequency above 45 kHz.  There are also several 

species that could have produced the calls attributed to a species of long-eared bat 

Nyctophilus spp. (Arnhem long-eared bat N. arnhemensis / pallid long-eared bat N. daedalus / 

lesser long-eared bat N. geoffroyi).   

 

The presence of S. saccolaimus based on this dataset was rejected in the context of seven 

criteria that can be helpful in separating the calls of the three Australian species of 

Saccolaimus (Table 3).  The calls attributable to S. saccolaimus met criteria 1–4, however 

none of these particular features by themselves or in combination provides an unambiguous 

identification of the species.  
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METHODS 

Data recorded in full spectrum lossless WAC0 format with a Wildlife Acoustics SM2BAT+ bat 

detector (sampling rate 384 kHz, trigger 6 dB above background; 48 dB gain; set to turn on 

automatically at sunset and off at sunrise) was converted to high quality bitstream WAV 

format using Kaleidoscope 2.0.4 software.   

 

A multi-step acoustic analysis procedure developed to process large full spectrum 

echolocation recording datasets from insectivorous bats (Armstrong and Aplin 2014) was then 

applied to the recordings made on the survey.  Firstly, the WAV files were scanned for bat 

echolocation calls using several parameter sets in the software SCAN'R version 1.7.7 (Binary 

Acoustic Technology), which also provides measurements (in "SonoBatTM compatible output") 

from each putative bat pulse.  The output was then used to determine if putative bat pulses 

measured in SCAN'R could be identified to species.  This was done using a custom [R] 

language script that performed three tasks: 1. undertook a Discriminant Function Analysis on 

training data from representative and reference calls from northern Australia; 2. from the 

measurements of each putative bat pulse from SCAN’R, calculated values for the first two 

Discriminant Functions that could separate the echolocation call types derived from the 

analysis of training data, and plotted these resulting coordinates over confidence regions for 

the defined call types; and 3. facilitated an inspection in a spectrogram of multiple examples of 

each call type for each recording night by opening the original WAV files containing pulses of 

interest in Adobe Audition CS6 version 5.0.2.  The [R] language script also included a 

separate process that repeated the above steps using training data from low frequency 

emitting species, and which is able to separate Chaerephon jobensis from Saccolaimus 

species, and the three Australian species of Saccolaimus from each other (Armstrong et al. 

2014).  

 

Species were identified based on Milne (2002) and the author’s unpublished reference calls, 

and nomenclature follows Van Dyck et al. (2013) and Reardon et al. (2014).   

 



SZ363: Bat call identification from Noonamah Ridge, Northern Territory 

 

 Page 4 of 7 

REFERENCES 

ABS (2006). Recommendations of the Australasian Bat Society Inc for reporting standards for 
insectivorous bat surveys using bat detectors. The Australasian Bat Society Newsletter 
27: 6–9.  [ISSN 1448-5877] 

Armstrong, K.N. and Aplin, K.P. (2014). Identifying bats in an unknown acoustic realm using a 
semi-automated approach to the analysis of large full spectrum datasets. Oral 
presentation at the 16th Australasian Bat Society Conference 22–25 April 2014, 
Townsville, Queensland. The Australasian Bat Society Newsletter 42: 35–36. 

Armstrong, K.N., Hoye, G., Broken-Brow, J. and Ford, G. (2014). Overcoming impediments to 
effective survey of Saccolaimus species on Cape York, Queensland. Oral presentation 
at the 16th Australasian Bat Society Conference 22–25 April 2014, Townsville, 
Queensland. The Australasian Bat Society Newsletter 42: 34–35.  

Coles, R., Britton, A., Boonman, A. and Clague, C. (2012). Discovery of a highly unusual 
alternating call frequency pattern used by the echolocating emballonurid bat 
Saccolaimus saccolaimus during foraging. Oral presentation at the 15th Australasian 
Bat Society Conference, Melbourne, Australia, 11–13 April 2012. The Australasian Bat 
Society Newsletter 38: 35–36. 

Coles, R., Lane D. and Kovachev, I. (2014). Echolocation ecology and distribution of the 
bare-rumped sheathtail bat Saccolaimus saccolaimus: the Bornean-Australian 
connection. Oral presentation at the 16th Australasian Bat Society Conference 22–25 
April 2014, Townsville, Queensland. The Australasian Bat Society Newsletter 42: 33. 

Corben C. (2010). Acoustic identification of Saccolaimus. Oral presentation at the 14th 
Australasian Bat Society conference, Darwin, Northern Territory, 12–14 July 2010. The 
Australasian Bat Society Newsletter 35: 26. 

Corben C. (2011). Bat calls of Borneo. Available at URL: 

http://users.lmi.net/corben/BatsOfBorneo.htm#Bat%20Calls%20of%20Borneo 

Meutstege, R., Coles, R. and Spencer, H. (2014). Observations on the foraging and roosting 
behaviour of the bare-rumped sheathtail bat Saccolaimus saccolaimus in the Cape 
Tribulation region of Queensland, Australia. Oral presentation at the 16th Australasian 
Bat Society Conference 22–25 April 2014, Townsville, Queensland. The Australasian 
Bat Society Newsletter 42: 34.   

Milne, D.J. (2002). Key to the bat calls of the Top End of the Northern Territory. Parks and 
Wildlife Commission of the Northern Territory, Technical Report No. 71.   

Milne, D.J., Jackling, F.C., Sidhu, M., and Appleton, B.R. (2009). Shedding new light on old 
species identifications: morphological and genetic evidence suggest a need for 
conservation status review of the critically endangered bat, Saccolaimus saccolaimus. 
Wildlife Research 36: 496–508. 

Reardon, T.B., McKenzie, N.L., Cooper S.J.B, Appleton, B., Carthew, S. and Adams, M. 

(2014). A molecular and morphological investigation of species boundaries and 

phylogenetic relationships in Australian free-tailed bats Mormopterus (Chiroptera: 

Molossidae). Australian Journal of Zoology 62: 109–136. 

Van Dyck, S., Gynther, I. and Baker, A. (eds.) (2013). Field companion to the Mammals of 
Australia. New Holland, London. 



SZ363: Bat call identification from Noonamah Ridge, Northern Territory 

 

 Page 5 of 7 

TABLE 1.  Species identified in the present survey from all sites combined.   

EMBALLONURIDAE  
Yellow-bellied sheath-tailed bat Saccolaimus flaviventris 
Common sheath-tailed bat Taphozous georgianus 

MOLOSSIDAE  
Greater northern free-tailed bat Chaerephon jobensis 

Ambiguous  
Hoary wattled bat / Chalinolobus nigrogriseus / 
  and/or Little broad-nosed bat /   Scotorepens greyii / 
  and/or Northern broad-nosed bat   Scotorepens sanborni 
  
Northern bent-winged bat / Miniopterus orianae (=M. oceanensis) / 
  and/or Forest pipistrelle /   Pipistrellus adamsi / 
  and/or Northern pipistrelle   Pipistrellus westralis 
  
Unidentified long-eared bat Nyctophilus sp. 

 

 

TABLE 2.  Species identifications, with the degree of confidence indicated by a code.  Date 

and serial/unit correlates with site; see Table 1 for full species names.   
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SM2BAT 11085 
      

28/10/2014  NC NC —  — 

29/10/2014 — NC NC —  — 

30/10/2014 NC NC NC — 

SM2BAT 11363 
      

28/10/2014 — NC NC NC 

29/10/2014 NC NC NC —  — 

30/10/2014 — NC NC NC  — 

AnaBat 1156 
      

28/10/2014 — NC NC — — — 

30/10/2014 — NC — — — — 
 

Definition of confidence level codes:  

—  Not detected. 

  Unambiguous identification of the species at the site based on measured call characteristics 

and comparison with available reference material.  Greater confidence in this ID would come only 

after capture and supported by morphological measurements or a DNA sequence. 

NC  Needs Confirmation.  Either call quality was poor, or the species cannot be distinguished 

reliably from another that makes similar calls.  Alternative identifications are indicated in the 

Comments on identifications section of this report.  If this is a species of conservation significance, 

further survey work might be required to confirm the record. 
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TABLE 3.  Criteria used to attribute call types to the bare-rumped sheath-tailed bat 

Saccolaimus saccolaimus.  A tick or a cross indicates whether an observation consistent 

with that particular criterion was observed in the recordings from the present survey.   

 

 Indicative of a species of Saccolaimus 

 

1. Characteristic frequency of the second (loudest, based on microphone sensitivity) 

harmonic between c. 20 and 25 kHz (Milne et al. 2009; Armstrong et al. 2014; K.N. 

Armstrong unpublished data; evident in AnaBat or full spectrum format data).  This 

criterion is indicative of, but not exclusively characteristic of Saccolaimus. 

 

2. In multi-harmonic representations available from full spectrum recordings, the 

characteristic frequency of the fundamental at around 10–12 kHz, and of the third 

harmonic around 30–35 kHz (Armstrong et al. 2014; K.N. Armstrong unpublished 

data; evident sometimes in AnaBat or more usually full spectrum format data; see 

examples of harmonic fragments in the AnaBat-recorded calls presented by Milne 

et al. 2009).  This criterion is exclusively characteristic of Saccolaimus. 

 

3. A pulse shape that is either curvilinear or serpentine (a typical curvilinear chirp with 

a terminal droop) (Milne et al. 2009; Armstrong et al. 2014; K.N. Armstrong 

unpublished data; evident in AnaBat or full spectrum format data).  This criterion is 

indicative of, but not exclusively characteristic of Saccolaimus. 

 

4. Measurements from pulses that fall within the confidence region of S. saccolaimus 

in an ordination plot constructed from the Discriminant Function Analysis of a range 

of low frequency emitting bats from northern Australia (Armstrong et al. 2014).  

This criterion is indicative of, but not exclusively characteristic of Saccolaimus.  

Note that there is often variation from other low frequency emitting species that can 

fall close to the cluster centroid of S. saccolaimus, so points falling within the 

confidence region of this species are not absolutely diagnostic.   

 

5. Feeding buzz shape differing from that of S. flaviventris as described by Corben 

(2010, 2011), which can be diagnostic in the absence of the Papuan sheath-tailed 

bat S. mixtus (K.N. Armstrong unpublished data; evident in AnaBat or full spectrum 

format data).  

 

Diagnostic of the species Saccolaimus saccolaimus (given criteria 1–5) in 

sympatry with S. mixtus. 

 

6. Alternation of high and low characteristic frequency in successive pulses within the 

band 20–25 kHz (Milne et al. 2009; evident in AnaBat or full spectrum format data). 

 
7. Repeated triplet or doublet pulse sequences as described by Coles et al. (2012, 

2014) and Meutstege et al. (2014) (evident in full spectrum format data only).   
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FIGURE 1.  Representative call sequence portions of the species identified (A: C. jobensis?; B: S. flaviventris; C: T. georgianus; D: Nyctophilus sp.; 

E: C. nigrogriseus / S. greyii / S. sanborni; F: M. orianae (=M. oceanensis) / P. adamsi / P. westralis; time is compressed between pulses). 
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Appendix I – Threatened flora and fauna records within the projec area 

 

(Flora and fauna records are presented in separate tables) 
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Threatened flora records from surveys conducted within Noonamah Ridge Estate (2014/15) 

Family Scientific name Common name Easting Northing Date TPWC EPBC Company Person 
Number of 
records 

Field location 
name 

CLEOMACEAE Cleome insolata Spiderflower 730660 8602609 Mar-15 VU - EcOz DvdH 60 Population 1 (sub)  

CLEOMACEAE Cleome insolata Spiderflower 730234 8602394 Mar-15 VU - EcOz DvdH 11 Population 1 (sub)  

CLEOMACEAE Cleome insolata Spiderflower 730573 8602222 Mar-15 VU - EcOz DvdH 2 Population 1 (sub)  

CLEOMACEAE Cleome insolata Spiderflower 730658 8602143 Mar-15 VU - EcOz DvdH 134 Population 1 (sub)  

CLEOMACEAE Cleome insolata Spiderflower 730134 8600106 Mar-15 VU - EcOz DvdH 23 Population 2  

CLEOMACEAE Cleome insolata Spiderflower 730100 8596404 Mar-15 VU - EcOz DvdH 18 Population 3 

LENTIBULARIACEAE Utricularia hamiltonii Bladderwort 730383 8602484 Mar-15 VU - EcOz DvdH 3 n/a 

ARACEAE Typhonium praetermissum Typhonium 730679 8602959 Jan-15 VU - EcOz DvdH 22 IT1-5 

ARACEAE Typhonium praetermissum Typhonium 730876 8602651 Jan-15 VU - EcOz DvdH 33 IT2-10 

ARACEAE Typhonium praetermissum Typhonium 733192 8603764 Jan-15 VU - EcOz DvdH 8 IT3-4 

ARACEAE Typhonium praetermissum Typhonium 733287 8603049 Jan-15 VU - EcOz DvdH 2 IT4-2 

ARACEAE Typhonium praetermissum Typhonium 733205 8602428 Jan-15 VU - EcOz DvdH 6 IT5-3 

ARACEAE Typhonium praetermissum Typhonium 733253 8602155 Jan-15 VU - EcOz DvdH 6 IT6-3 

ARACEAE Typhonium praetermissum Typhonium 733240 8602948 Jan-15 VU - EcOz DvdH 5 IT7-3 

ARACEAE Typhonium praetermissum Typhonium 733186 8603207 Jan-15 VU - EcOz DvdH 6 IT8-2 

ARACEAE Typhonium praetermissum Typhonium 733217 8603493 Jan-15 VU - EcOz DvdH 3 IT9-2 

ARACEAE Typhonium praetermissum Typhonium 730146 8597917 Jan-15 VU - EcOz DvdH 17 IT10-6 

ARACEAE Typhonium praetermissum Typhonium 730347 8595284 Jan-15 VU - EcOz DvdH 19 IT11-11 

ARACEAE Typhonium praetermissum Typhonium 730548 8595411 Jan-15 VU - EcOz DvdH 6 IT14-3 

ARACEAE Typhonium praetermissum Typhonium 730642 8595823 Jan-15 VU - EcOz DvdH 6 IT15-5 

ARACEAE Typhonium praetermissum Typhonium 730784 8596070 Feb-15 VU - EcOz DvdH 10 IT16-6 

ARACEAE Typhonium praetermissum Typhonium 731241 8596334 Feb-15 VU - EcOz DvdH 1 IT17-1 

ARACEAE Typhonium praetermissum Typhonium 731734 8597134 Feb-15 VU - EcOz DvdH 2 IT18-2 

ARACEAE Typhonium praetermissum Typhonium 732069 8597666 Feb-15 VU - EcOz DvdH 2 IT19-2 

ARACEAE Typhonium praetermissum Typhonium 732000 8595005 Feb-15 VU - EcOz DvdH 4 IT20-2 
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Threatened flora records from surveys conducted within Noonamah Ridge Estate (2014/15) 

Family Scientific name Common name Easting Northing Date TPWC EPBC Company Person 
Number of 
records 

Field location 
name 

ARACEAE Typhonium praetermissum Typhonium 733157 8595830 Feb-15 VU - EcOz DvdH 7 IT21-5 

ARACEAE Typhonium praetermissum Typhonium 731344 8602141 Feb-15 VU - EcOz DvdH 5 IT22-2 

ARACEAE Typhonium praetermissum Typhonium 730649 8598406 Feb-15 VU - EcOz DvdH 7 IT23-4 

ARACEAE Typhonium praetermissum Typhonium 730471 8597482 Feb-15 VU - EcOz DvdH 6 IT24-5 

ARACEAE Typhonium praetermissum Typhonium 730602 8596619 Feb-15 VU - EcOz DvdH 2 IT25-1 

ARACEAE Typhonium praetermissum Typhonium 730983 8596382 Feb-15 VU - EcOz DvdH 1 IT26-1 

ARACEAE Typhonium praetermissum Typhonium 730338 8602934 Feb-15 VU - EcOz DvdH 4 IT27-1 

ARACEAE Typhonium praetermissum Typhonium 730485 8602723 Feb-15 VU - EcOz DvdH 3 IT28-1 

CYCADACEAE Cycas armstrongii Darwin Cycad 731789 8599634 2015 VU - EcOz DvdH Abundant throughout project area 
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Threatened fauna records from surveys conducted at Noonamah Ridge Estate (2014/15) 

Group Family Scientific name Common name Easting Northing Date Source Site TPWC EPBC Company Person 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730230 8599527 25/01/2015 Call F14 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730230 8599527 26/01/2015 Call F14 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730230 8599527 27/01/2015 Call F14 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 25/02/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 26/02/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 26/02/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 27/02/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 28/02/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 1/03/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 2/03/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732367 8601660 3/03/2015 Call FL6 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732180 8601284 4/03/2015 Call FL7 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732180 8601284 5/03/2015 Call FL7 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 732180 8601284 6/03/2015 Call FL7 VU   EcOz DT   

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730165 8602422 9/02/2015 Call F1 VU   EcOz DT & CB 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730165 8602422 25/02/2015 Call F1 VU   EcOz DT & GZ 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730192 8601090 11/02/2015 Call F11 VU   EcOz DT  & JR 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730287 8599580 11/02/2015 Call F14 VU   EcOz DT  & JR 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730148 8599419 11/02/2015 Call F15 VU   EcOz DT  & JR 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730478 8597949 11/02/2015 Call F17 VU   EcOz DT  & JR 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730917 8603011 25/02/2015 Call F3 VU   EcOz DT & GZ 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 731165 8602168 9/02/2015 Call F6 VU   EcOz DT & CB 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730082 8596801 30/01/2015 Call Incidental VU   EcOz DT  & JA 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730099 8599369 30/01/2015 Call Incidental VU   EcOz DT  & JA 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730101 8599522 30/01/2015 Call Incidental VU   EcOz DT  & JA 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730109 8600305 30/01/2015 Call Incidental VU   EcOz DT  & JA 
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Threatened fauna records from surveys conducted at Noonamah Ridge Estate (2014/15) 

Group Family Scientific name Common name Easting Northing Date Source Site TPWC EPBC Company Person 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730116 8601360 30/01/2015 Call Incidental VU   EcOz DT  & JA 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730123 8602429 30/01/2015 Call Incidental VU   EcOz DT  & JA 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730575 8602563 25/02/2015 Call Incidental VU   EcOz DT & GZ 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730923 8603028 25/02/2015 Call Incidental VU   EcOz DT & GZ 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730720 8601852 9/02/2015 Call Incidental VU   EcOz DT 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730645 8602066 9/02/2015 Call Incidental VU   EcOz DT 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 731184 8602161 9/02/2015 Call Incidental VU   EcOz DT 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730086 8596793 11/02/2015 Call Incidental VU   EcOz DT 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730287 8599579 11/02/2015 Call Incidental VU   EcOz DT 

FROG MYOBATRACHIDAE Uperoleia daviesae Howard River Toadlet 730285 8599587 11/02/2015 Call Incidental VU   EcOz DT 

REPTILE VARANIDAE Varanus mertensi Mertens' Water Monitor 730122 8599428 11/02/2015 Active Incidental VU   EcOz CH 

REPTILE VARANIDAE Varanus mertensi Mertens' Water Monitor 730099 8596749 11/02/2015 Active Incidental VU   EcOz CH 

REPTILE VARANIDAE Varanus mertensi Mertens' Water Monitor 730530 8602011 19/03/2015 Active W5 VU   EcOz DT 

REPTILE VARANIDAE Varanus mertensi Mertens' Water Monitor 730540 8602035 18/03/2015 Active W5 VU   EcOz DT 

REPTILE VARANIDAE Varanus mertensi Mertens' Water Monitor 730346 8595098 17/03/2015 Active Incidental VU   EcOz DT 

REPTILE VARANIDAE Varanus mertensi Mertens' Water Monitor 730706 8594996 17/03/2015 Active W2 VU   EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 731609 8594928 Feb-15 Active Incidental VU VU EcOz CB 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 732721 8603401 1/03/2015 Camera CT11 VU VU EcOz DT 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 733167 8603389 18/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 733167 8603389 18/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 733195 8603020 19/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 733195 8603020 19/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 730327 8602857 19/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 730327 8602857 19/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 730857 8598186 19/03/2015 Active Incidental VU VU EcOz TR 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 730857 8598186 19/03/2015 Active Incidental VU VU EcOz TR 
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Threatened fauna records from surveys conducted at Noonamah Ridge Estate (2014/15) 

Group Family Scientific name Common name Easting Northing Date Source Site TPWC EPBC Company Person 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 733219 8603339 Feb-15 Active Incidental VU VU EcOz GE 

BIRD COLUMBIDAE Geophaps smithii Partridge Pigeon 733219 8603339 Feb-15 Active Incidental VU VU EcOz GE 

MAMMAL MURIDAE Mesembriomys gouldii Black-footed Tree-rat 730461 8602149 25/02/2015 Camera CT12 VU   EcOz DT 

MAMMAL MURIDAE Mesembriomys gouldii Black-footed Tree-rat 730461 8602149 26/02/2015 Camera CT12 VU   EcOz DT 

MAMMAL MURIDAE Mesembriomys gouldii Black-footed Tree-rat 730461 8602149 28/02/2015 Camera CT12 VU   EcOz DT 
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Appendix J – A selection of photographs taken during fauna surveys 
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Photographs (of interest) from fauna surveys within Noonamah Ridge Estate (2014/15) 

 

Black-headed Python (Aspidites melanocephalus) 

 

Orange-naped snake (Furina ornata) 

 

Olive Python (Liasis olivaceus) – road kill 

 

Childrens Python (Antaresia childreni) 

 

Six-toothed Rainbow-skink (Carlia sexdentata) 

 

Burtons Legless Lizard (Lialis burtonis) 

 

Northern Spotted Rock Dtella (Gehyra nana) 

 

Mertens' Water Monitor (Varanus mertensi) 
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Photographs (of interest) from fauna surveys within Noonamah Ridge Estate (2014/15) 

 

Cane Toad (Rhinella marina) 

 

Giant Frog (Litoria australis) 

 

 

Roths Tree Frog (Litoria rothii) 

 

Green Tree Frog (Litoria caerulea) 

 

Howard River Toadlet (Uperoleia daviesae) 

 

Howard River Toadlet (Uperoleia daviesae) 

 

Floodplain Toadlet (Uperoleia inundata) - Male 

 

Floodplain Toadlet (Uperoleia inundata) - Female 
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Photographs (of interest) from fauna surveys within Noonamah Ridge Estate (2014/15) 

 

Bush-stone Curlew (Burhinus grallarius) - juvenile 

 

Partridge Pigeon (Geophaps smithii smithii) 

 

Great Bowerbird (Ptilonorhynchus nuchalis) – active bower 

 

Northern Rosella (Platycercus venustus) 

 

 



 

Client: Intrapac Projects Pty Ltd  

Doc Title: Flora and Fauna Assessment, Noonamah Ridge Estate, 2014/15 

 

Appendix K – A selection of images from camera trapping surveys 
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Camera trap photographs (of interest) from fauna surveys within Noonamah Ridge Estate (2014/15) 

(note that some of the camera trap dates were incorrectly set prior to the survey) 

 

Echidna (Tachyglossus aculeatus) within laterite caves at CT1 

 

Dingo (Canis lupus) drinking at permanent spring at CT 

 

Common Brushtail Possum (Trichosurus v. arnhemensis) at CT5 

 

Black-footed Tree-rat (Mesembriomys gouldii) at CT12 

 

Antilopine Wallaroo (Macropus antilopinus at ) at CT7 

 

Feral cat (Felis catus) at CT11 
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Camera trap photographs (of interest) from fauna surveys within Noonamah Ridge Estate (2014/15) 

(note that some of the camera trap dates were incorrectly set prior to the survey) 

 

Partridge Pigeon (Geophaps smithii smithii) at CT11 

 

Northern Brown Bandicoot (Isoodon macrourus) at CT10 

 

Red-tailed Black-cockatoo (Calyptorhynchus banksii 
macrorhynchus) 

 

Pig (Sus scrofa) at CT2 

 

Common Blue-Tongued Lizard (Tiliqua scincoides) at CT9 

 

 Spotted Tree Monitor (Varanus scalaris) at CT10  
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Appendix L – A selection of photographs taken during flora surveys 
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Photographs (of interest) from flora surveys within Noonamah Ridge Estate (2014/15) 

 

Spiderflower (Cleome insolata) (Vulnerable TPWC Act) 

 

Bladderwort (Utricularia hamiltonii) (Near Threatened TPWC Act) 
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Photographs (of interest) from flora surveys within Noonamah Ridge Estate (2014/15) 

 

Typhonium (Typhonium praetermissum) (Vulnerable TPWC Act) 

 

Typhonium (Typhonium praetermissum) (Vulnerable TPWC Act) 
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Appendix M – Site descriptions of sandsheet heath surveys (1:5,000) 
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Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-1 

 

Coordinates 
GDA 1994 MGA Zone 52 
730998 E, 8603057 N 

Vegetation 
community 
(1:10K) 

Vegetation community 12 

Vegetation 
community 
description 

(1:10K) 

Melaleuca viridiflora +/- 
Grevillea pteridifolia mid high 
open shrubland, over 
Eriachne burkittii and 
Rhynchospora longisetis mid 
high tussock grassland. 

Vegetation description (dominant species) (recent fire, survey August 2015) 

Upper Stratum  

% cover: 0% 

Height range (m): n/a 

Average height (m): n/a 

Mid Stratum 

% cover: 30% 

Height range (m): 1 – 7 

Average height (m): 4 

Ground Stratum 

% cover: 3% 

Height range (m): 0 – 1 

Average height (m): 0.2 

 Grevillea pteridifolia Ectrosia agrostoides 

 Melaleuca viridiflora Eriachne burkittii 

 Acacia latescens  

Soil description 

Texture Sandy loam 

 

Colour Dark greyish brown (10YR 4/2) 

Drainage 
Potential 

High drainage potential 

Seasonal inundation 

Gravel 10% 

Conclusion 

This site is typical of sandsheet heath. 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-2 

 

Coordinates 
GDA 1994 MGA Zone 52  
730837 E, 8602909 N 

Vegetation 
community 
(1:10K) 

Vegetation community 4 

Vegetation 
community 
description 
(1:10K) 

Corymbia confertiflora +/- 
Erythrophleum chlorostachys 
and Terminalia grandiflora 
mid high open woodland, 
over Erythrophleum 
chlorostachys, Planchonia 
careya and Terminalia 
grandifolia mid high open 
shrubland, over Sorghum 
intrans and Heteropogon 
triticeus mid high open 
tussock grassland. 

Vegetation description (dominant species) (recent fire, survey August 2015) 

Upper Stratum 
% cover: 6% 
Height range (m): 8 – 10 
Average height (m): 8 

Mid Stratum 
% cover: 20% 
Height range (m): 1: 8 
Average height (m): 6 

Ground Stratum 
% cover: 10% 
Height range (m): 0 – 1 
Average height (m): 0.6 

Corymbia confertiflora Corymbia confertiflora Syzygium eucalyptoides subsp. bleeseri 

Erythrophleum chlorostachys Terminalia ferdinandiana Eriachne burkittii 

 Planchonia careya  

Soil description 

Texture Sandy clay loam 

 

Colour Dark brown (10YR 3/3) 

Drainage 
Potential 

Moderate drainage potential 

High seasonal water table 

Gravel 75% 

Conclusion 

This site is not within a heath vegetation type; it is more typical of Corymbia open woodland. 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-3 

 

Coordinates 
GDA 1994 MGA Zone 52 

730758 E, 8602723 N 

Vegetation 
community 
(1:10K) 

Vegetation community 12 

Vegetation 
community 
description 

(1:10K) 

Melaleuca viridiflora +/- 
Grevillea pteridifolia mid 
high open shrubland, 
over Eriachne burkittii 
and Rhynchospora 
longisetis mid high 

tussock grassland. 

Vegetation description (dominant species) (seasonal inundation, survey April 2015) 

Upper Stratum 
% cover: 0% 
Height range (m): n/a 
Average height (m): n/a 

Mid Stratum 
% cover: 12% 
Height range (m): 1 – 5 
Average height (m): 4 

Ground Stratum 
% cover: 50% 
Height range (m): 0 – 1 
Average height (m): 0.2 

 Melaleuca viridiflora Sorghum intrans 

 Syzygium eucalyptoides subsp. bleeseri Eriachne burkittii 

 Xanthostemon paradoxus Eriachne obtusa- 

Soil description 

Texture Sandy loam 

 

Colour 
Very dark greyish brown  

(10YR 3/2) 

Drainage 
Potential 

High drainage potential 

Seasonal inundation 

Gravel 50% 

Conclusion 

This site is typical of gravel heath. 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-4  

 

Coordinates 
GDA 1994 MGA Zone 52 

730240 E, 8602569 N 

Vegetation 
community (1:10K) 

Vegetation community 12 

Vegetation 
community 
description 

(1:10K) 

Melaleuca viridiflora +/- 
Grevillea pteridifolia mid 
high open shrubland, over 
Eriachne burkittii and 
Rhynchospora longisetis 

mid high tussock grassland. 

Vegetation description (dominant species) (seasonal inundation, survey April 2015) 

Upper Stratum 
% cover: 0% 
Height range (m): n/a 
Average height (m): n/a 

Mid Stratum 
% cover: 35% 
Height range (m): 1 – 7 
Average height (m): 3 

Ground Stratum 
% cover: 65% 
Height range (m): 0 – 1 
Average height (m): 0.1 

 Melaleuca nervosum Eriocaulon schultzii 

 Melaleuca viridiflora Fimbristylis acicularis 

 Grevillea pteridifolia Eriachne burkittii- 

Soil description 

Texture Loamy sand 

 

Colour Dark greyish brown (10YR 5/2) 

Drainage 
Potential 

High drainage potential 

Seasonal inundation 

Gravel 0% 

 Conclusion 

This site is typical of sandsheet heath. 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-5  

 

Coordinates 
GDA 1994 MGA Zone 52 

730519 E, 8602318 N 

Vegetation 
community (1:10K) 

Vegetation community 12 

Vegetation 
community 
description 

(1:10K) 

Melaleuca viridiflora +/- 
Grevillea pteridifolia mid 
high open shrubland, over 
Eriachne burkittii and 
Rhynchospora longisetis 

mid high tussock grassland. 

Vegetation description (dominant species) (seasonal inundation, survey April 2015) 

Upper Stratum 
% cover: 0% 
Height range (m): n/a 
Average height (m): n/a 

Mid Stratum 
% cover: 25% 
Height range (m): 1 – 7 
Average height (m): 4 

Ground Stratum 
% cover: 70% 
Height range (m): 0 – 1 
Average height (m): 0.1 

 Pandanus spiralis Eriachne burkittii 

 Melaleuca viridiflora Eriocaulon schultzii 

 Grevillea pteridifolia Rhynchospora longisetis 

Soil description 

Texture Sandy clay loam 

 

Colour Dark brown (10YR 3/3) 

Drainage 
Potential 

High drainage potential 

Seasonal inundation 

Gravel 10% 

Conclusion 

This site is typical of sandsheet heath. 

 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-6  

 

Coordinates 
GDA 1994 MGA Zone 52 

730270 E, 8601471 N 

Vegetation 
community (1:10K) 

Vegetation community 12 

Vegetation 
community 
description 

(1:10K) 

Melaleuca viridiflora +/- 
Grevillea pteridifolia mid 
high open shrubland, over 
Eriachne burkittii and 
Rhynchospora longisetis 

mid high tussock grassland. 

Vegetation description (dominant species) (seasonal inundation, survey April 2015) 

Upper Stratum 
% cover: 0% 
Height range (m): n/a 

Average height (m): n/a 

Mid Stratum 
% cover: 60% 
Height range (m): 1 – 7 
Average height (m): 5 

Ground Stratum 
% cover: 50% 
Height range (m): 0 – 1 
Average height (m): 0.1 

 Melaleuca viridiflora Scleria laxa 

 Lophostemon lactifluus Eriocaulon schultzii 

 Grevillea pteridifolia Rhynchospora longisetis 

Soil description 

Texture Sandy loam 

 

Colour Dark greyish brown (10YR 4/2) 

Drainage 
Potential 

High drainage potential 

Seasonal inundation 

Gravel 0% 

Conclusion 

This site is typical of sandsheet heath. 

 

  



 

 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-7 

 

Coordinates 
GDA 1994 MGA Zone 52 

730239 E, 8601314 N 

Vegetation 
community (1:10K) 

Vegetation community 4 

Vegetation 
community 
description 

(1:10K) 

Corymbia confertiflora +/- 
Erythrophleum 
chlorostachys and 
Terminalia grandiflora mid 
high open woodland, over 
Erythrophleum 
chlorostachys, Planchonia 
careya and Terminalia 
grandifolia mid high open 
shrubland, over Sorghum 
intrans and Heteropogon 
triticeus mid high open 

tussock grassland. 

Vegetation description (dominant species) (recent fire, survey August 2015) 

Upper Stratum 
% cover: 25% 
Height range (m): 7 – 12 
Average height (m): 10 

Mid Stratum 
% cover: 10% 
Height range (m): 1 – 7 
Average height (m): 5 

Ground Stratum 
% cover: 8% 
Height range (m): 0 – 1 
Average height (m): 0.6 

Corymbia confertiflora Grevillea decurrens Heteropogon triticeus 

 Erythrophleum chlorostachys Syzygium eucalyptoides subsp. bleeseri 

 Pandanus spiralis  

Soil 

Texture Sandy loam 

 

Colour 
Dark yellowish brown (10YR 
4/4) 

Drainage 
Potential 

Moderate drainage potential 

High seasonal water table 

Gravel 50% 

Conclusion 

This site is not within a heath vegetation type; it is more typical of Corymbia open woodland. 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Site name VC12-8 

 

Coordinates 
GDA 1994 MGA Zone 52 

730150 E, 8596213 N 

Vegetation 
community (1:10K) 

Vegetation community 11 

Vegetation 
community 
description 

(1:10K) 

Corymbia polycarpa +/- 
Corymbia confertiflora mid 
high open woodland, over 
Lophostemon lactifluus, 
Melaleuca nervosum and 
Melaleuca viridiflora, mid 
high shrubland, over 
Sorghum intrans and 
Eriachne burkittii mid high 

tussock grassland 

Vegetation description (dominant species) (recent fire, survey August 2015) 

Upper Stratum 
% cover: 18% 
Height range (m): 8 – 12 
Average height (m): 10 

Mid Stratum 
% cover: 30% 
Height range (m): 1 – 8 
Average height (m): 5 

Ground Stratum 
% cover: 10% 
Height range (m): 0 – 1 
Average height (m):- 0.7 

Corymbia polycarpa Melaleuca viridiflora Heteropogon triticeus 

Corymbia confertiflora Petalostigma pubescens  

 Pandanus spiralis  

Soil description 

Texture Sandy clay 

 

Colour Dark brown (10YR 3/3) 

Drainage 
Potential 

Moderate drainage potential 

High seasonal water table 

Gravel 25% 

Conclusion 

This site is not within a heath vegetation type; it is more typical of Corymbia open woodland. 

 

  



 

Site descriptions conducted for 1:5,000 sandsheet heath vegetation surveys  

Reference Site VC12-9  

 

Coordinates 
GDA 1994 MGA Zone 52 

730511 E, 8596083 N 

Vegetation 
community (1:10K) 

Vegetation community 12 

Vegetation 
community 
description 
(1:10K) 

Melaleuca viridiflora +/- 
Grevillea pteridifolia mid 
high open shrubland, over 
Eriachne burkittii and 
Rhynchospora longisetis 

mid high tussock grassland. 

Vegetation description (dominant species) (seasonal inundation, survey April 2015) 

Upper Stratum 
% cover: 0% 
Height range (m): n/a 
Average height (m): n/a 

Mid Stratum 
% cover: 25% 
Height range (m): 1 – 7 
Average height (m): 5 

Ground Stratum 
% cover: 70% 
Height range (m): 0 1 
Average height (m): 0.2 

 Melaleuca nervosum Dapsilanthus spathaceus 

 Melaleuca viridiflora Fimbristylis acuminata 

 Grevillea pteridifolia Fimbristylis acicularis 

Soil description 

Texture Loamy sand 

 

Colour Brown (10YR 4/3) 

Drainage 
Potential 

High drainage potential 

Seasonal inundation 

Gravel 0% 

Conclusion 

This site is typical of sandsheet heath. 

 


