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Executive Summary
Seafarms Group Limited is proposing to develop Project Sea Dragon, a large fully integrated
aquaculture project that will develop reliable, long-term and large scale production of black tiger 
prawns (Penaeus monodon). The main operations will be at the Grow-Out Facility (GOF) located on 
Legune Station, approximately 105 km north-east of Kununurra on the western border of the 
Northern Territory. This Terrestrial Flora Report is provided as part of an overall Environmental 
Impact Assessment (EIS) for the development of Stage 1 of the GOF, and reports on the findings of a 
desktop and field investigation into the terrestrial flora of the project area.

The grow-out centre is the main part of the GOF area, and is proposed on an estuarine-deltaic plain 
(the Legune delta) of black cracking clay comprising the largest of its type in the NT, located between 
the estuaries of the Keep and Victoria Rivers.  The vegetation on the Legune delta is characterised 
primarily by a mosaic of grasslands dominated by northern rice grass and canegrass, interspersed 
with ephemeral or seasonal wetland formed on playas and smaller areas of gilgai.  

To the south of the GOF, where service corridors are proposed, large areas of closed sedgeland and 
grassland fringe permanent wetland associated with Alligator Creek, interspersed with extensive 
grassland.  

The estuarine-deltaic plain is bordered to the north, east and west by a particularly extensive coastal 
plain, the second largest in northern Australia and the NT, comprised of a plain of mostly bare 
marine sediment patchily vegetated with samphire forbland and dissected by estuarine creeks 
fringed by low closed mangrove forest.  A low coastal erosional plain is located to the south west of 
the GOF, over which the access road to Kununurra is located.  This coastal erosional plain is 
characterised by Darwin stringybark and Darwin woollybutt woodland growing on sandy soils.

Two near threatened species were recorded – but both do not occur within the project footprint and 
impacts are not expected to these species. In addition, three species listed as data deficient were 
detected within the project footprint - as populations of these species are likely to be present within 
the clearing footprint, pre-clearance population surveys are recommended in the habitats in which 
they occur. No species of conservation significance was detected from the GOF.

A total of 20 vegetation communities were defined and mapped as a result of the field survey.  Of 
these, two are considered likely to be partially groundwater dependent - Melaleuca open forest 
fringing Forsyth Creek, and elements of the M. dealbata woodland community on the Forsyth Creek 
floodplain and where it fringes the coastal erosional plain.  However, this dependence is thought 
likely to be facultative. Eight species of declared weed were recorded, with the most common being
hyptis (Hyptis suaveolens*) and spinyhead sida (Sida acuta*).

Impacts to vegetation from this project are expected to be restricted to those experienced from 
clearing.  In general, clearing impacts to vegetation communities in the project area will be 
moderate to negligible at the local scale, and minor to negligible at the bioregional and NT-wide 
scale.  Potential land degradation impacts can be managed with appropriate planning and the 
implementation of soil conservation plans and sediment and erosion management measures.

Impacts to fauna habitat associated with clearing and possible impacts to estuarine ecology from 
eutrophication as a result of wastewater disposal have been covered elsewhere in the EIS.
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Glossary Associated term/meaning (for full species nomenclature see Appendix A)
paperbarks Melaleuca spp. (generic term)
para grass Urochloa mutica*
parkinsonia Parkinsonia aculeata*
river mangrove Aegiceras corniculatum
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* = exotic species
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1 Introduction
1.1 Project overview

Seafarms Group Limited is proposing to develop Project Sea Dragon (referred to as ‘the project’ or 
‘the proposal’), a large fully integrated aquaculture project providing reliable, long-term and large 
scale production of black tiger prawns (Penaeus monodon).

The main operations will be located on Legune Station (see Figure 1). Legune Station is located 
approximately 105 km north-east of Kununurra on the western border of the Northern Territory
(NT), at the termination of the Weaber Plain/Cave Spring road. The development of the Sea Dragon 
Grow-out Facility (GOF) on Legune Station is proposed to be staged, with the ultimate design for 
approximately 10,000 ha of production ponds over 27 farms. This report is provided as part of an 
overall Environmental Impact Assessment (EIS) for the development of Stage 1, involving three 
farms and supporting infrastructure (see Appendix F for an outline of the Stage 1 development). 

Stage 1 of Project Sea Dragon on Legune Station consists of:

 Three farms with a total productive area of nearly 1080 ha

 Environmental treatment areas designated for the environmental treatment of pond water

 An intake structure and pump station at Forsyth Creek suitable for operating seawater intake 
pumps

 An intake settlement basin 

 A main feeder canal for the delivery of seawater to each farm

 A freshwater feed channel to deliver freshwater to each farm

 Secondary input canals within each farm to carry water to the ponds

 A main discharge canal 

 A final discharge treatment area

 A power plant footprint and installation of an initial power generation capacity to meet 10MW 
of peak demand at the grow out facility

 Gas or LNG  supply and storage infrastructure (suitable for Stage 1 generation) to the power 
generation facility

 Diesel supply and storage for light and heavy vehicles

 Access tracks to connect farms with other facilities

 A central village at Legune Station, and distributed on-farm accommodation.

1.2 Terminology
In this report, the terms project footprint, project area and study area are used regularly, and are 
defined as:

1.2.1 Project footprint
The project footprint is mapped in Figure 1.  It comprises the area of land that is proposed to be 
developed for the project i.e. the total developable area under any approvals to be granted.  It 
consists of all of Stage 1 as outlined in Section 1.1. Not all of the project footprint will be directly 
impacted under this proposal.
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1.2.2 Project area
The project area includes areas that may be either directly or indirectly impacted by the activities 
proposed for the project, and incorporates the Legune Station boundary. This report focuses on 
vegetation within the project area. Figure 2 provides mapping of the project area and place names 
within it.

1.2.3 Study area
The study area for this report is defined as an area that includes Legune Station and the wider 
regional landscape in which it is located, i.e. the Victoria River district (see Figure 1). A study area 
that exceeds the project area is necessary to provide a broad landscape context within which flora 
species abundance, vegetation and landform patterns can be understood.

1.3 Scope of this report
This report outlines the existing vegetation and flora species present in the project area, with 
discussion of its context within the wider study area and the NT in general.  In particular, it includes:

 Details of a terrestrial flora survey conducted within the project area to:

o determine the presence or likelihood of presence of terrestrial flora species listed under 
either the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 (the EPBC Act) or the NT Territory Parks and Wildlife Conservation Act 2000 (the 
TPWC Act), and other noteworthy flora species

o describe terrestrial and freshwater aquatic vegetation communities present in the 
project area.

 Mapping of vegetation communities within the project area, including location of known flora 
records (from databases and all surveys)

 A description of the condition of vegetation communities present

 A description of the presence of declared and environmental weeds

 A discussion of culturally significant plant species present

 Analysis and quantification of the potential impacts of the project (direct, indirect and 
consequential) on flora and vegetation communities

 Determination of the significance of the potential impacts in terms of the EPBC Act and TWPC 
Act

 Recommendations for the avoidance of impacts to vegetation, in particular procedures to be 
adopted during vegetation clearing to mitigate impacts on vegetation and flora.

 A Flora Monitoring Program outlining monitoring procedures for expected impacts to 
biodiversity, mitigation measures to address these impacts, and a process to measure the 
efficacy of mitigation measures and take corrective action if necessary.
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2 Legislative review in relation to vegetation
2.1 Northern Territory legislation

2.1.1 Territory Parks and Wildlife Conservation Act 2000
The TPWC Act is an Act that allows for the establishment of protected areas, and for the protection 
of plants, animals, their habitats, and plant communities, in particular threatened wildlife.  It also 
allows for the declaration of certain fauna species as ‘feral’ and for a prohibition on the entry of 
certain flora and fauna species (as undesirable, that is, potential weeds or pests).

Under this Act, the NT government has listed 209 flora species as threatened, which includes 3 
species listed as critically endangered, 24 species listed as endangered, and 54 species listed as 
vulnerable.

2.1.2 Weeds Management Act 2001
The Weeds Management Act 2001 (WM Act) has the objective to protect the NT economy, 
community, industries and environment from the adverse impact of weeds.  Under section 7 (4) of 
the WM Act, weeds may be declared either:

 Class A: the weed species is to be eradicated (from the NT, or from the area declared as the class 
A area)

 Class B: growth and spread of the weed to be controlled (in or to the NT, or in or to the area 
declared to be the class B area) 

 Class C: not to be introduced into the NT (all Class A and B weeds are also Class C weeds).

Under section 9 of the WM Act, a landowner has a duty to take all reasonable steps to prevent a 
declared weed from infesting their land, or spreading from their land, and must not scatter the weed 
or hire any equipment that contains a declared weed (among other things).  Landowners must 
comply with any Weed Management Plan for declared weeds on their land.

2.1.3 Land clearing
The clearing of native vegetation in the NT is controlled by either the Planning Act 1999 or the 
Pastoral Land Act 2011, depending on the tenure of the land and whether the land is administered 
as a pastoral lease.

Native vegetation is defined under the Planning Act (in clause 3 of the NT Planning Scheme) as 
‘terrestrial and inter-tidal flora indigenous to the Northern Territory, including grasses, shrubs and 
mangroves’. The term ‘clearing of native vegetation’ is defined in clause 3 of the NT Planning 
Scheme as 

‘the removal or destruction, by any means, of native vegetation on an area of land, other 
than:

a) The removal or destruction of a declared weed…,
b) The lopping of a tree,
c) Incidentally through the grazing of livestock,
d) The harvesting of native vegetation planted for harvest,
e) For a road to access the land or other land,
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f) In the course of Aboriginal traditional use…,
g) By fire,
h) The removal or destruction of native vegetation occurring on a site previously 

cleared in accordance with a permit issued under the Planning Act, or
i) Incidentally through mowing an area previously cleared of native vegetation.’

That is, the activities listed in a) to i) above are considered exemptions for which a clearing permit in 
the NT is NOT required.

In addition, clearing on pastoral leases (i.e. for pastoral purposes) for the following purposes is also 
exempt from the requirement for a clearing permit:

 Making and maintaining fixed improvements (infrastructure) necessary for pastoral purposes 
including buildings, roads and tracks, fences, yards, holding paddocks, firebreaks, airstrips and 
development of waters such as dams, bores, turkey nests, tanks and troughs,

 The baling of native vegetation for hay and the harvesting of seed for planting of native 
vegetation for pastoral purposes, or

 Maintaining or clearing regrowth from previous clearing operations provided such clearing was 
subject to the written approval of the Pastoral Land Board since 1992 and was carried out in 
accordance with the approval issued by the Board.

Any clearing conducted under these exemptions, and clearing for a which a permit has been issued, 
must be conducted in accordance with the NT Planning Scheme Land Clearing Guidelines 2010 (the 
Land Clearing Guidelines (Department of Natural Resources, Environment, the Arts and Sports 
2010)) (see Section A: Technical Guidelines).  

Activities requiring a clearing permit must meet the performance criteria set out in clause 10.3 of the 
NT Planning Scheme, which include consideration of the following:

 The Land Clearing Guidelines,
 The presence of threatened wildlife as declared under the TPWC Act,
 The presence of sensitive or significant vegetation communities such as rainforest, vine thicket, 

closed forest or riparian vegetation, and including trees with hollows,
 The presence of essential habitats, within the meaning of the TPWC Act,
 The impact of the clearing on regional biodiversity, 
 Whether the clearing is necessary for the intended use, 
 Whether there is sufficient water for the intended use,
 That the soils and slope are suitable for the intended use,
 The presence of permanent and seasonal water features such as billabongs and swamps,
 The retention of native vegetation adjacent to waterways, wetlands and rainforests, and the 

retention of native vegetation buffers along boundaries,
 The retention of native vegetation corridors between remnant native vegetation patches, 
 The presence of declared heritage places or archaeological sites within the meaning of the 

Heritage Act 2012,
 The presence of any sacred sites within the meaning of the NT Aboriginal Sacred Sites Act 1989. 
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2.2 Commonwealth legislation

2.2.1 The Environment Protection and Biodiversity Conservation Act 1999
The EPBC Act is the Commonwealth’s principal piece of environmental protection legislation. It 
provides a national framework for the protection of the Australian environment and its unique 
biodiversity. Specifically, the EPBC Act aims to protect the environment by reducing significant 
impacts to matters of national environmental significance (matters of NES), these being:

 World heritage properties
 National heritage places
 Wetlands of international importance (listed under the Ramsar Convention)
 Listed threatened species and ecological communities
 Migratory species (protected under international agreements)
 Commonwealth marine areas
 Great Barrier Reef Marine Park
 Nuclear actions
 A water resource, in relation to coal seam gas development and large coal mining development.

The EPBC Act also provides a systematic framework for assessment and approval of actions
potentially impacting matters of NES. 
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3 Methods
3.1 Introduction
Vegetation in the project area was studied in three phases – a desktop survey, followed by a field 
survey, completed by analysis of field data to compile vegetation community mapping.  The desktop 
survey was conducted to gather existing documentation on the flora and vegetation communities 
known to be on Legune Station from previous surveys conducted in the study area.  This phase 
included a literature review of similar surveys conducted in the NT, and study of aerial photo 
patterns and landforms visible in imagery from Google Earth.

Two field surveys were conducted, in May 2015 and 2016 (May being the earliest wet season date 
that on-ground access was possible over most of the site), by two botanists, Simon Danielsen and 
Bob Harwood.  Both botanists have extensive experience working in the tropical north of Australia.  
Simon Danielsen has worked on a number of major infrastructure projects in Queensland and Papua 
New Guinea, and has led numerous ecological teams for the purpose of environmental impact 
assessment.  Bob Harwood is formerly of the Northern Territory Herbarium (he now undertakes 
taxonomic research at the Bangkok Forestry Herbarium in Thailand), where he undertook numerous 
projects including the revision of the Spermacoce genus (Rubiaceae) in the NT (Harwood and 
Dessein, 2005).  He was also involved in a number of the major vegetation community mapping 
projects conducted in the NT in the last 20 years, including the survey of nearby Auvergne and Spirit 
Hills stations (Brocklehurst et al., 1996).

The objective of the surveys was to map vegetation communities present and determine the 
presence, or likelihood of presence, of threatened species and declared weeds.  The surveys
targeted the project footprint and surrounding areas (that is, the project area).  At the completion of 
the field survey, a comprehensive flora species list was prepared and vegetation communities were 
described and mapped.

3.2 Desktop survey
A desktop assessment sourcing existing information allowed for an initial understanding of the
ecological values of the project area and associated landscape. This provided an understanding of 
vegetation communities and threatened species likely to be present in the study area, and provided 
a basis for the development of a field survey method. Primary data sources consulted for the study 
area were:

 NT Maps (http://nrmaps.nt.gov.au/) was searched for information relating to previous 
vegetation community mapping and threatened species records.

 The Commonwealth government’s Protected Matters Database Search Tool (
http://www.environment.gov.au/epbc/protected-matters-search-tool) was consulted for 
threatened species and communities predicted to be present.

In addition, the following reports were reviewed (among other sources, listed in Section 8):

http://nrmaps.nt.gov.au/
http://www.environment.gov.au/epbc/protected-matters-search-tool
http://nrmaps.nt.gov.au/
http://www.environment.gov.au/epbc/protected
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 A report prepared by Bill Freeland in 2004 for Legune Land Pty Ltd (Legune Station), Description 
of the Natural Environment and Assessment of the Likelihood of Significant Impacts from 
Construction and Operation of a Dam on Forsyth Creek.  This report was prepared for a referral 
under the EPBC Act submitted by Legune Land Pty Ltd to support their application to construct 
the large dam now in place above the homestead, in the upper Forsyth Creek catchment
(referred to as the Forsyth Creek dam).

 A survey of the Auvergne Station and sections of the Spirit Hills Station conducted in 1998 by 
Brocklehurst et al..

 A landmark report on coastal wetlands in the north of the NT prepared by Wilson et al. in 1991.
 The Vegetation Survey of the Northern Territory, Australia by Wilson et al. (1990).

Site characterisation and familiarisation was also undertaken using Google Earth Pro – major 
vegetation photo patterns were identified and mapped for on-site investigation.

3.3 Field survey
The field survey of the project area had three objectives:

 Determine the presence or likelihood of presence of threatened species (which includes 
identification of the habitats in which these species occur, if present on site)

 Identify weed species – either declared under the WM Act or otherwise noteworthy (eg listed as 
Weeds of National Significance (Australian Weeds Committee 2012)

 Identify and map vegetation communities.

A field survey method to meet these objectives was developed using the Northern Territory 
Guidelines and Field Methodology for Vegetation Survey and Mapping (Brocklehurst et al. 2007), 
based on three intensity levels for micro-site survey (listed in declining order of survey intensity):

 Full characterisation sites - within each major (i.e. extensive) and accessible vegetation 
community identified in the project area, at least one 10 x 50 m quadrat was marked out.  Sites 
were selected iteratively (i.e. not randomly) based on an assessment of ‘best on offer’ (after a 
full reconnaissance), with the main criteria being the selection of sites that are most 
representative of the vegetation community being targeted.  The following data was collected:

o general site details – land form and element, slope, altitude, site context, soils, geology, 
disturbance evident

o overall crown cover of dominant layer (percent cover, estimated), structural formation, 
height of layers (median and range) and the dominant species composition and growth 
form of layers

o crown cover (measured over 100 m transect) by layer (excepting ground layer)
o all species present were identified and three measures of abundance were taken – basal 

area sweep (using a Bitterlich stick and a factor of 0.5), crown cover (estimated, for each 
species in all layers) and stem count per layer (with the exception of the ground layer)

o percent cover of the ground layer was measured in five 1x1 m quadrats within the main 
quadrat, including percentage cover of dead material, litter, rock, bare ground and 
cryptophytes

o photographs of the transect and surrounding landscape were taken at each full 
characterisation site.
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 Check sites – these surveys can be completed relatively quickly and as such a large number can 
be completed for each vegetation type.  The objective is to document a vegetation community’s 
main species composition, structural formation (dominant layer percent cover and height) and 
site data such as geology, soils and landforms, over a geographically broad range.  This allows a 
fuller appreciation of the diversity present within vegetation communities in the project area.
Typically, the most common species in each layer are recorded, and other noteworthy species 
(eg weeds, rarely encountered species etc). Typically, random meanders were undertaken to 
gather the data for check sites.

 Road sites – these surveys entail brief notes on the dominant species and structural formation 
present at a location. They can be completed from a vehicle and are an essential aid in 
confirming aerial photo patterns during the mapping process.

The initial field survey was conducted in May 2015, and consisted of a project area reconnaissance
to allow an appreciation of vegetation communities present, to confirm vegetation photo patterns 
identified at the desktop survey stage, and to identify habitats for threatened species (to be subject 
to targeted searches).  In this case, no threatened species were assessed as likely to be present in 
the project area (see Section 4.5). Full characterisation sites were then identified and completed, 
followed by opportunistically selected check sites and road sites.  

All check site and road site data, and other site observations, were collected using a mapping 
program in a Nexus tablet (palm pad).

In addition, ecological condition of vegetation communities was assessed at each full 
characterisation site, and confirmed at check and road sites, using the Vegetation Assets, States and 
Transitions (VAST) classification (Thackway and Lesslie, 2005).  A table outlining this classification is 
provided as Appendix G.

A dry season survey was not considered necessary as species diversity is very low at that time and no 
threatened species assessed as possibly present required a dry season search.  A second flora survey 
was conducted in May 2016 to obtain further information in relation to habitats of interest for the 
fauna investigation.

3.4 Vegetation community mapping
At the completion of the field work, the field data was plotted onto satellite imagery (Google Earth)
and used to prepare a vegetation community map for the project area (see Appendix B).  Vegetation 
community descriptions are provided in Appendix C. Aerial photography flown in 1967 and 2015 
was consulted to confirm vegetation boundaries.
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4 Survey results
4.1 Location
The project area is located on Legune Station, a pastoral lease approximately 105 km north-east of 
Kununurra just inside the western border of the NT (see Figure 1).  It is 330 km south-south-west of 
Darwin.  The majority of the project footprint is proposed on an estuarine-deltaic plain formed at the 
confluence of the mouths of the Victoria and Keep Rivers (the ‘Legune delta’), with secondary 
project areas proposed in ‘hinterland’ areas – a staff camp (village) and associated service corridors 
(see Appendix F).

Legune Station is divided by the boundary between the Darwin and Victoria River pastoral districts –
the boundary line passes in an east-west direction approximately through the location of the Legune 
Station homestead.  Interim Biogeographic Regionalisation for Australia (IBRA) mapping (Version 7)
places the project area in the Victoria Bonaparte bioregion, subregion 1 (Department of the 
Environment, 2012).

4.2 Protected areas and sites of conservation significance
The Victoria Bonaparte bioregion is 5.3 million ha, of which 18% is a protected area (Natural 
Systems, 2004).  The only national parks in the study area are Keep River National Park, 75 km to the 
south west of Legune station (57, 000 ha (Duffy, 2007)), and Gregory National Park, 105 km to the 
south east (1.3 million ha (Duffy, 2007)).  However, the Legune coastal floodplain is considered a 
‘site of conservation significance’ by the NT government for the following reasons:

 Threatened species – regional significance: five threatened fauna species have been reported 
from this floodplain,

 Wildlife aggregations – international significance: important site for marine turtles, waterbirds 
and shorebirds,

 Wetlands – national significance (possibly international): the Legune Homestead Swamp and 
Osmans Lake systems provide 90 km2 of ‘seasonal sedge and wooded swamps and grassy 
marshes [and] claypans [that] provide a good example of its type and together…provide a good 
diversity of wetland habitats in a relatively small area’ (Department of Natural Resources, 
Environment, the Arts and Sports, 2015).

The Legune coastal floodplain is not considered to contain any rainforest patches or restricted range 
flora species or vegetation communities, nor is it considered to contain endemic flora species 
(Department of Natural Resources, Environment, the Arts and Sports, 2015).

4.3 Climate
The Bureau of Meteorology (BOM) website provides climate statistics and daily weather 
observations from weather stations around Australia (BOM 2015).  All statistics provided below were 
sourced from the BOM website.
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Legune Station is in the 1000-1500 mm/year precipitation band. Data from the Legune Station 
weather station (operational since 1957, although data for some months and years is missing) 
indicates that mean annual rainfall is 1100 mm, with the wettest month being January (mean 
monthly rainfall of 303 mm), after which average rainfall tapers gradually down to a mean of 0 mm 
for August, before increasing again.

The nearest weather station for which temperature data is available, Kimberley Research Station, 
provides a mean annual maximum temperature of 35.1° C and a mean annual minimum of 20.7° C.  
The hottest month is November, with a mean maximum monthly temperature of 39.0° C, and the 
coolest month is June, with a mean maximum monthly temperature of 30.6° C.  Mean minimum 
monthly temperatures range from 24.9° C in December to 14.3° C in July.

The field survey was completed between 2 and 10 May, 2015.  In the wet season months prior to 
this survey event (January to February inclusive), Legune Station recorded 246.4 mm - no records are 
available for November 2014 or for March or April 2015.  However, Kununurra airport, the nearest 
weather station with data for March and April, recorded 6.6 mm in November 2014, 11.6 mm in 
March and 0 mm in April (note, in general, Kununurra airport receives less rainfall in every month 
than Legune Station). No rainfall was observed in the project area during the survey.

4.4 Landscape description
The footprint for Project Sea Dragon Stage 1 GOF is located entirely on a stepped series of plains 
extending from the Legune ranges and Spirit Hills to the delta between the mouths of the Keep and 
Victoria Rivers (see Figure 3).  This land has, at least for the last 600 million years, been either 
directly on or adjacent to the edge of the continent (BMR Palaeogeographic Group, 1992).  It is 
situated on an old river delta (the ‘Legune delta’) that juts into a broad coastal (tidal) plain at the 
southern end of the Joseph Bonaparte Gulf.  The coastal plain stretches approximately 185 km 
laterally, from the Ord River mouth in WA to Fossil Head, north of the Victoria River mouth in the 
NT, occupying an area of nearly 500, 000 ha.  This is the second largest area of contiguous coastal 
plain in the NT and the second largest in northern Australia (the largest is the narrow coastal plain 
located along the southern and eastern coastline of the Gulf of Carpentaria – approximately 1.4 
million ha in area and over 1, 200 km long).  

4.4.1 Geology
Together with its associated river delta plains (called estuarine-deltaic plains) and areas of slightly 
higher erosion plain, this vast coastal plain comprises the outer (southern) edge, an elevated shelf of 
the northward dipping Bonaparte Basin (Mory, 1991).  This extensive area of combined plains has 
been described by geomorphologists as the Koolpinyah surface, a mature erosion surface present 
between the Darwin-Katherine plains and the Cambridge Gulf (Ord River mouth) that extends from 
sea level to approximately 30 m elevation.  It is characterised by alluvial plains and swamps, and 
older slightly elevated erosional plains, punctuated in places by rises and hills that are residuals of an 
older, higher land surface (the Wave Hill surface).  Legune station is located on the southern section 
of the Koolpinyah surface (Hays, 1968).
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Forming a backdrop to the Legune plains of the Koolpinyah surface is a low range that represents the 
boundary of the Burt Range shelf (the ‘lowlands’ or plains) with the adjoining structural unit, the 
Sturt Block (the ‘highlands’ or ranges) (Mory, 1991).  These highlands comprise the Wave Hill surface
(Hays, 1968).  The rocks that form this range (called in this report the Legune range) are of the 
Legune formation, silica cemented quartz, sandstone and siltstone of the Mesoproterozoic era,
approximately 1600 million years old (Dunster et al., 2000). These rocks predate all forms of life on 
earth except bacteria and algae (BMR Palaeogeographic Group, 1992).

The Burt Range shelf is a former undersea platform mostly comprised of Carboniferous sedimentary
rock, and its uppermost layers are considerably younger than the adjoining ranges - approximately 
354 to 410 million years old (Mory, 1991).  The residuals discussed above are visible as rises and low 
hills jutting up to 55 m from the plains, and are present primarily in the southern section of the 
project area (see Figure 2).  The oldest of these belong to the Cockatoo Group (Kelly’s Knob 
sandstones) and were formed in the Devonian (410 to 435 million years ago) when the Burt Range 
shelf lay in warm, shallow seas just off the coast.  Contemporaneous uplift and faulting in the 
adjacent terrestrial land surface had resulted in extensive erosion, and large volumes of gravel and 
sand were deposited offshore in deep beds (Veevers and Roberts, 1968).  Within the project 
footprint, quarztose sandstone of the Cockatoo Group is restricted to a single set of low rises
(Dunster et al., 2000).

The most common residuals in the project area are early Carboniferous calcareous sandstone, 
dolarenite and leached carbonates of the Burt Range formation.  These rocks are the youngest in the 
project area (355 to 400 million years old). Residuals of the Burt Range formation in the project area 
are present in an approximately north-east to south-west line (see Figure 2).

4.4.2 Geomorphology and hydrology
The southern Koolpinyah Surface (on which the project area is located) has experienced much 
greater recent alluviation (coastal and estuarine-deltaic plain formation) than the northern section 
(north of the Fitzmaurice River) (Hays, 1968).  This alluviation was triggered by a rapid rise in sea 
level about 18, 000 years ago, when for 8000 years the sea in this part of Australia encroached on 
the land by almost one metre a week (Cowie et al., 2000).  

Sea level rises finally stabilised around 6-7000 years ago, when many estuaries began to fill with 
sediment, forming land that was colonised by mangroves for some thousands of years, before the 
mangroves disappeared.   Successive flood events of the Victoria and Keep Rivers deposited fine 
clays over the coastal plain, perhaps hastening the decline of the mangrove communities (Cowie et 
al., 2000) and building seawards what is the second-largest estuarine-deltaic plain in the NT.  This is 
the process by which it is thought the estuarine-deltaic plain in the project area, and its fringing 
coastal plain, formed.  
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Cowie et al. (2000) described four floodplains characteristic of coastal riverine zones of the northern 
Koolpinyah surface (and east to the Gulf of Carpentaria near Nhulunbuy). These occur in a 
downstream progression as follows:

 Pleistocene floodplains: characterised by a single main watercourse channel, sometimes 
braided, with a sandy and clayey floodplain, on which water does not pond (except for small 
areas).

 Seasonally inundated floodbasins: characterised by mostly unchannelled hydrology with multiple 
abandoned, disconnected channel sections spread laterally over the floodplain.  These channel 
sections fill with water during the wet season such that the entire floodplain becomes an 
ephemeral swamp (water is usually absent during the dry season).  Sediment deposition is 
substantial and the soils are usually clay, with some silt and sand.

 Deltaic-estuarine plains: plains that are drier than the flood basins, although still seasonally 
inundated.  They contain back-water swamps some distance from the main river channel, 
formed when floodwater that overtops its banks is trapped on the plains by the levees of the 
main channel.  Soils are generally black cracking clays.

 Coastal plain: the seaward section of the floodplain formed by the deposition of marine 
sediment as the coastline moves seaward.

Each plain has its own formation history and characteristic soils, drainage patterns and vegetation 
communities.  As the project footprint traverses Legune Station from north-east to south-west it 
crosses each of these four tiers, and each plain type is discussed below (in order commencing from 
the north-east). These plains have been identified and named using the land systems outlined in 
Stewart et al. (1970), a report produced by the CSIRO on the Ord-Victoria area.  A summary of all 
landforms in the project area is provided in Table 1.

.
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Table 1 Summary of geomorphic forms in the project area

Form and size in 
project area

Nature/elevation Soils/geology Drainage Vegetation

Coastal plain
(~125, 000 ha)

Marine depositional , 
elevation 0-5 m.

Pale silty clay, commonly 
cracking hexagonally.

Channels are widely spaced to sparse, 
trellised, erosional, and integrated.

Low closed mangrove forest, 
samphire forbland.

Estuarine-deltaic
plain
(~60, 000 ha)

Estuarine depositional, 
elevation 5-10 m, 
scattered residuals 
rising to 30 m.

Black/dark cracking clays, 
often with gilgai; residuals 
sandstone.

Channels are widely spaced to rare, incipient, 
very shallow, generally interrupted to 
disintegrated and often non-directional or 
centripedal, draining inwards to a playa (such 
as Osman’s Lake).  The two major 
watercourses in the project area dissect this 
plain - Alligator Ck and Forsyth Ck.

Grassland, open woodland, 
wetland/swamp.

Coastal erosional
plain
(~23, 000 ha)

Erosional (remnant of a 
previous land form), 
elevation 10 to ~ 50 m, 
with residuals rising to 
100 m.

Red or pale sandy 
loam/sand; sandstone 
residuals.

Rare, incipient, very shallow, often 
centripedal i.e., draining inwards.  Occasional 
playas.

Sclerophyll woodland, minor 
wetland areas around playas.

Flood out plain
(~18, 800 ha)

Depositional, elevation 
~ 18 to 22 m.

Sandy clay loam, sandy 
loam.

Closely to moderately spaced, alluvial, non-
tributary to distributary and interrupted or 
appearing disintegrated.  The main flood out 
plain in the project area is that of Sandy 
Creek.

Wetland/swamp, low melaleuca 
open woodland.

Ranges
(~19, 100 ha)

Erosional, elevation 20 
to ~ 250 m.

Skeletal soils; Proterozoic 
sandstones of the Legune 
formation.

Sparse, erosional to alluvial, tributary, 
integrated, convergent.  Main drainage 
systems in project area are Forsyth Ck, 
Alligator Ck and Sandy Ck.

Open sclerophyll woodland.
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Coastal plain
The largest of these plains is the coastal plain, which extends from just below sea level to 
approximately five metres elevation and occupies approximately 125, 000 ha in the general project 
area (see Figure 3).  It is directly analogous to the coastal plain of Cowie et al. (2000), and the 
Carpentaria land system outlined in Stewart et al. (1970), which is described by the latter as ‘a 
discontinuous strip of saline country, with some sand dunes [sand dunes were not observed on the 
Legune delta], along the coastline’. 

The coastal plain is formed from Holocene (recent) marine sediments (Dunster et al., 2000), and is 
actively extending, cutting into the plain above it, the estuarine-deltaic plain (see Plate 1).  It is 
characterised by widely spaced to sparse erosional drainage lines arranged in a distinctive trellis 
pattern and lined by mangrove low closed forest, dissecting vast areas of bare clay pan and generally
sparsely vegetated samphire forblands (see Plate 1). 

Soils are silty clays, usually displaying hexagonal cracking patterns.  This plain is tidal, with mangrove 
areas generally occupying the inter-tidal zone, and the samphire forblands and bare clay pan 
occupying the supra-tidal zone (the zone above the usual tidal limit, but which is tidally inundated 
from time to time). 

The coastal plain on Legune Station is part of a mostly contiguous coastal plain of approximately 475, 
000 ha located between the Ord River mouth in WA and Fossil Head in the NT.  It is the second 
largest coastal plain in northern Australian and the second largest in the NT (after the Gulf of 
Carpentaria coastal plain).

Plate 1 Images of the coastal plain

Left: characteristic coastal plain – pale, hexagonally cracking silty clay soil interspersed with halophytic vegetation – the 
estuarine-deltaic plain can be seen in the background; 
Right: abrupt interface between black cracking clay estuarine-deltaic plain (on right) and the silty clay coastal plain (left).

Estuarine-deltaic plain
The estuarine deltaic plain (see Plate 2) extends from approximately five to ten metres elevation, 
and is characterised by dark cracking clays, often with gilgai microrelief.  It extends into the coastal 
plain in a rough delta and was formed in the Cainozoic from river sediments deposited by the 
Victoria and Keep Rivers (see Figure 3) (Dunster et al., 2000; Paterson, 1970).  The estuarine-deltaic 
plain is the site of the majority of proposed infrastructure for Project Sea Dragon.  
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It is analogous to the deltaic-estuarine plain described by Cowie et al. (2000), with shallow (less than 
one metre deep) back-water swamps associated with Forsyth Creek and Alligator Creek.  Stewart et 
al. (1970) mapped the estuarine-deltaic plain as the Legune land system, described as ‘nearly flat 
grasslands behind the littoral fringe at the mouth of the Keep and Victoria Rivers’.

Plate 2 Images of the estuarine deltaic plain

Left: characteristic estuarine-deltaic plain in northern part of the delta: expansive, level cracking clay plain with grassland.
Right: another habitat type common on the estuarine-deltaic plain where water ponds permanently – closed sedgeland 
and aquatic plant beds.  In the background can be seen the coastal erosional plain with Burt Range residuals emergent.

The Legune estuarine-deltaic plain (i.e. a deltaic plain formed of estuarine deposits between the 
Victoria and Keep River mouths) is a particularly extensive example of this land system/plain type
(apparently the largest in the NT using mapping produced by Natural Systems, comprising 90% of the 
mapped extent of this vegetation community in the NT (2004)).  To the east and west of the Legune 
delta either the sandy coastal erosional plain or rocky ranges directly front the coastal plain, and 
extensive black cracking clay plains are not present, except in relatively small patches.

Drainage channels are rare on most parts of the estuarine-deltaic plain, but when present they are
generally shallow, poorly defined and widely spaced.  Two major watercourses in the project area, 
Forsyth Creek (a third order stream) and Alligator Creek (a fourth order stream), are prominent 
features of this plain.  Both have seasonally inundated floodplains that have been ‘bunded’ near the 
tidal limit and elsewhere to increase their water holding capacity to support pastoral uses 
throughout the dry season (in addition to periodic releases from the large Forsyth Creek dam).  

Another feature of the Legune estuarine-deltaic plain is a number of playas, shallow closed 
depressions or lakes which indicate a degree of centripedal or internal drainage.  At least 30 playas 
can be counted in the area west of Alligator Creek, including the largest in the project area, Osmans 
Lake.  Many of these playas are seasonally dry and occupied by grassland and/or sedgeland (see 
Plate 3). Soils in these areas appear to have a higher silt content than the generally heavy cracking 
clays characteristic of the estuarine-deltaic plain elsewhere. A number of smaller playas were also 
observed in the immediate vicinity of Barramundi dam.
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Plate 3 Playa lakes on the estuarine-deltaic plain

Left: Osman’s Lake – the largest playa on the Legune estuarine-deltaic plain; 
Right: A small, ephemerally inundated playa near Osman’s tank, vegetated by a mixed Xerochloa imberbis/Fimbristylis 
dichotoma grassland/closed sedgeland. The coastal erosional plain can be seen in the background.

A small number of lower residuals (to 30 m) punctuate the estuarine-deltaic plain – Flapper Hill (Burt 
Range formation) is the most prominent (see Figure 2).  The Red Rock rises (Cockatoo group) are 
considered part of the coastal erosional plain (see below).  

Plate 4 Low, semi-sinuous ridgeline on the estuarine-deltaic plain

Main image: close up of a relict levee associated with a previous course of Alligator Creek (the centreline is indicated by a
black line).  Alligator Creek is on the left (west); 
Inset: The three sections of this ridgeline discernible from satellite imagery (indicated with black lines).
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A feature of the northern section of the estuarine-deltaic plain on the Legune delta is a long (19 km, 
with two disconnected sections three kilometres long each), low (one metre above the surrounding 
plain), semi-sinuous ‘ridgeline’ that commences near Alligator Creek and extends north to a point 
just south of Barramundi dam (see Plate 4).  This ridgeline forms the watershed (in this section of the 
plain) between the Keep River to the west and Forsyth Creek to the east – it has an abrupt margin on 
its Keep River side and a gentler transition to the east.  This is apparently a relict levee probably
associated with a previous course of the Alligator Creek.

Coastal erosional plain
The coastal erosional plain (see Plate 5), with an elevation between 10 and 50 m, is characterised by 
sandy soils and a level to undulating surface, punctuated by the sandstone rises and low hills of 
residuals from the Burt Range formation and the Cockatoo group (see Figure 3).  This plain is 
included in the Cockatoo land system, which is described as ‘gently undulating timbered sandy 
country…’, with minor areas in the Cockburn land system, ‘small patches of undulating to low shaly 
country with sparse shrub vegetation…’. Residuals have been mapped as the Weaber land system, 
described as ‘scattered small areas of rugged sandstone hills with some gentle lower slopes…’ 
(Stewart et al., 1970).

This plain is likely to be an older land surface that pre-dates the estuarine-deltaic plain and coastal 
plain.  To the north and north east of the Legune homestead, and adjacent to the Nelson Point bore, 
remnants of this surface are present in the Legune delta as ‘islands’ within the black cracking clays of 
the estuarine-deltaic plain, which appears to have been built up around the coastal erosional plain 
by successive flood deposition events of the Victoria and Keep Rivers (whose action also erodes the 
margins of these coastal erosional plain ‘islands’).  One of these islands can be seen in Plate 5.

Plate 5 Images of the coastal erosional plain

Left: view of the wooded coastal erosional plain in the background, taken from grassland on the estuarine-deltaic plain –
note the abrupt transition in elevation and vegetation type evident between the two plains; 
Right: view over the wooded coastal erosional plain from a Burt Range residual, to other Burt Range residuals in the 
background.
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In general, defined drainage channels are absent on the coastal erosional plains - those present are 
usually incipient, probably rapidly mobile, poorly defined and very shallow.  An interesting feature of 
the drainage of the coastal erosional plains is the occasional presence of playas, shallow lakes in 
closed drainage depressions.  They are not fed by watercourses and appear to fill by overland flow 
(see Plate 6).  The images in Plate 6 were taken in early May and at this time it was apparent the 
water level had contracted laterally at least ten metres in the recent past – it is likely these playas 
are completely dry for at least part of the year.  The largest playa is a set of two waterbodies 
covering almost 38 ha located approximately two kilometres north of Linden’s bore.

In the vicinity of the Red Rock dam, the coastal erosional plain is represented by rolling sandstone 
rises to 30 m elevation – elsewhere, Burt Range formation and Cockatoo group residuals are 
relatively common, rising to 100 m in places (but generally less than 50 m).

Plate 6 Playa lakes on the coastal erosional plain

Top left and right: a view of the larger playa lake (the southern one) visible in the lower image; 
Bottom: A satellite image of two playa lakes located over an area of 38 ha, two kilometres north of Linden’s bore
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Flood out/covered plain
Next in the tiered series of plains is the flood-out or covered plain, which occurs between 10 and 25 
m elevation in the south of the project area (see Figure 3 and Plate 7).  It is traversed by 
approximately five kilometres of the Kununurra-Legune access road (the Weaber Plain/Cave Spring 
Road).  

This land form comprises a sheet-fan flood-out plain formed when a tributary of Sandy Creek 
emerges from the ranges and disgorges onto the plain.  Floodwaters fan out, losing energy as they 
do so, and deposit a sheet of alluvium in a fan (because this alluvium covers the plain it disgorges 
onto, it can also be termed a covered plain).  A characteristic of this flood plain is a broad
(approximately one kilometre wide), divergent, multi-channelled and interrupted/discontinuous 
drainage pattern formed by the deposition of large amounts of alluvium, which persists for some 
distance downstream, before a single channel pattern reasserts itself.  This multi-channelled, 
interrupted drainage patterns results in the formation of numerous seasonally inundated swamps 
and flats (Twidale and Campbell, 2005).

The flood out plain is analogous to the seasonally inundated flood basin of Cowie et al. (2000). 
Stewart et al. (1970) do not use the term flood-out plain – they call this a ‘coarse-textured fluvial 
plain’ and have mapped it in the Angallari land system, which they describe as ‘small areas of 
timbered gently sloping alluvial plains scattered with benched yellowish loamy or sandy soils’.

Plate 7 The Sandy Creek flood-out plain

Direction of flow is from the bottom right to top left (north westerly).  Note the tributary streams emerging from the 
Legune ranges (in the bottom right and mid-bottom) into a mass of poorly defined, interrupted/discontinuous, often 
divergent channels.  Three small lagoons in a relict channel, and a playa not associated with the flood-out plain, can be 
seen in the bottom left corner (adjacent to the Marralam community).
Brown line = project area boundary; white lines = project footprint (proposed road).
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Ranges
The Legune ranges are comprised of Mesoproterozoic sandstone rocks of the Legune formation, and 
are located in the south east of the project area between 20 and 250 m elevation.  They are 
characterised by an integrated, tributary drainage system arranged in a centrifugal pattern around a 
high point located near the southern project area boundary.  Located along the southern boundary
(and outside) of the project area are the Spirit Hills, which are of a similar geology and topography.  
Springs are present in places near where gullies exit the Spirit Hills, and it is possible that similar 
springs may also be present in the Legune range.

4.5 Threatened species and communities

4.5.1 Commonwealth EPBC Act
A search was conducted of the Commonwealth Protected Matters database, centred on the Legune 
Station homestead, with a 100 km buffer (see Appendix D).  Only one plant species of 
Commonwealth conservation significance was nominated – Hibiscus cravenii (Craven’s native 
hibiscus – listed as vulnerable under the EPBC Act and the NT TPWC Act).  No threatened ecological 
communities were indicated in the search results.

Craven’s native hibiscus is a 1.5 m shrub endemic to the NT, and restricted to six locations within the 
Keep River National Park.  It is found on sandy soils associated with escarpments and scree slopes 
formed from Kelly’s Knob sandstone, and the total population is believed to be no more than 500 
individuals (Kerrigan and Cowie, 2006). Approximately 6000 ha of Kelly’s Knob sandstone range are
located in the Keep River National Park (Dunster et al., 2000). This species is believed to require fire 
exclusion for its ongoing survival, hence the importance of escarpments and scree slopes (which are 
generally protected from fire (Crowley and Ziembicki, 2008).

The Keep River National Park is at least 50 km south west of the southern-most extent of the Project 
Sea Dragon project footprint.  The project area does contain approximately 120 ha of Kelly’s Knob 
sandstone – the outcrops located near Red Rock tank are of this formation (Dunster et al., 2000).
However, Craven’s native hibiscus is considered unlikely to be present because:

 It is a naturally rare species with a highly restricted range (Kerrigan and Cowie, 2006).
 It occurs in an area with a relatively high degree of previous collection effort (Keep River 

National Park/Auvergne Station/Spirit Hills Station), and consequently Kerrigan and Cowie
(2006) state that ‘there is a high degree of confidence in the current distribution data’. This 
indicates that Craven’s native hibiscus is unlikely to be present outside of its documented range 
and certainly not as far away as Legune Station. 

 The Kelly’s Knob sandstone present in the project area is comprised of four very low undulating 
rises and it does not contain escarpments or scree slopes.  These sandstone rises are primarily 
vegetated by a Calytrix exstipulata/Melaleuca spp. tall low shrubland characterised by a very 
sparse to often absent sclerophyllous tree emergent layer. Consequently, fire excluded habitats 
are not expected to be present and it is considered unlikely that suitable habitat for Craven’s 
native hibiscus is present.

 The field survey did not find this species despite targeted effort.
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4.5.2 Northern Territory TWPC Act
A search of the online NT Maps database was conducted centred on the Legune Station homestead, 
with a 100 km buffer (see Appendix D).  Three flora species of conservation significance under the 
NT TWPC Act were nominated in the search results, all of which are listed as vulnerable under that 
Act:

 Craven’s native hibiscus
 Platysace saxatilis
 Zeuxine oblonga

In addition, two species listed as ‘near threatened’ under the TWPC Act were recorded in the project 
area during the surveys:

 Fine-leafed Kimberley fan palm (Livistona lorophylla),
 Turraea pubescens.

A further four species listed as ‘data deficient’ under the TWPC Act were recorded in the project 
area during the surveys:

 Eleocharis acutangula
 Ptilotus capitatus
 Spermacoce gibba
 Triodia triticoides.

Cravens native hibiscus - vulnerable
As discussed above, Craven’s native hibiscus is considered unlikely to be present in the project area.

Platysace saxatilis - vulnerable
Platysace saxatilis is a shrub usually growing to 1.5 m tall, known from two locations only – Hidden 
Valley near Kununurra in Western Australia (WA), and the Keep River National Park in the NT.  It has 
only been found growing in sandstone cliff faces, and is thought to be fire sensitive (and therefore 
requires exclusion from fire to flourish).  It is believed to have a total population of less than 1000 
individuals (Crowley and Ziembicki, 2008a; Kerrigan and Cowie, 2006a).

It is considered unlikely that P. saxatilis is present in the project area because:

 It has a highly restricted distribution, occurring on cliff faces and only known from two locations 
at least 50 km from the project area,

 The field survey did not find any member of the Platysace genus, including P. saxatilis.

Zeuxine oblonga - vulnerable
Zeuxine oblonga is a colonial, deciduous ground orchid growing to 15 cm tall (although one author 
records it growing to 45 cm tall (Dockrill, 1992)).  It is known to flower in September, by which time 
its leaves have mostly wilted.  Zeuxine oblonga occurs in damp locations, usually in rainforest or in 
swampy locations near streams (in peaty soil), and is recorded from New South Wales, Queensland, 
the NT (Crowley and Ziembicki, 2008b; Kerrigan and Cowie, 2006b) and WA (WA records are from
the WA Herbarium – Sanko2181 and Mitchell, A.A. 7825 (AVH, 2016)).  
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In the NT, it has been collected from five disparate locations between the Keep and Adelaide Rivers 
(Kerrigan and Cowie, 2006b).  

The Keep River collection was made from Flying Fox Spring in Keep River National Park, where it was 
noted the species was ‘restricted to one of three springs’ (Russell-Smith, J. 8335, AVH, 2015).  The 
WA collections were made approximately 60 km south west of Legune Station homestead, from a 
‘shallow, permanently wet freshwater spring fed swamp…Terminalia sericocarpa woodland’
(Mitchell, A.A. 7825, AVH, 2016), also described as a ‘bog situation near spring’ (Sanko2181, AVH, 
2016). 

Kerrigan and Cowie note that ‘as a terrestrial orchid with ephemeral above-ground parts, there is a 
negative collection bias associated with this species’ (i.e., its above-ground parts are only briefly 
visible and consequently detection and therefore collection is unlikely) (2006b).  However, it appears 
to require permanently wet, freshwater situations, and at the far western extent of its range (as the 
NT/WA border is) it seems to be restricted to permanent springs and their associated ‘bogs’. As 
such, it has a highly localised and disparate distribution pattern, and appears to be naturally very 
rare. Therefore, although difficult to detect in field surveys, and virtually impossible to find outside 
of the dry season (when it flowers), this species may be present in limited areas within the south 
east of the project area, in association with apparently perennial springs discharging from the 
Legune and Spirit Hills ranges.

However, it should be noted that the possible occurrence of this species is considerably removed 
from, and upstream of, the project footprint, and even if present no impacts to this species would be 
expected.

Fine-leafed Kimberley fan palm – near threatened
Fine-leafed Kimberley fan palm (see Plate 8) is a palm to 15 m tall found in the Kimberley in open 
forest, woodland, and sandstone escarpments, outcrops and gullies between Derby, WA, and the 
lower Victoria River catchment in the NT (AVH, 2016; Dowe, 2010).  It is listed as near threatened 
under the NT TWPC Act.  

This species was recorded during the second field survey in two locations just outside of, but 
immediately adjacent to, the project area (see Figure 4).  The largest observed population was 
located in ranges approximately five kilometres south east of Linden’s bore.  It was present in the 
riparian zone of a spring-fed creek in silver paperbark (Melaleuca argentea) fringing open forest, and 
on the hill sides and ridgelines of adjacent hills in Corymbia dichromophloia open woodland (ranges 
open woodland).  

Fine leafed Kimberley fan palm appears to be a common element of the fringing open forest, and a 
regular but sparse element of the open woodland community.  At least 70 juveniles and adults were 
observed at this location (which includes individuals in the hills as far back as it was possible to scan 
with binoculars). It appears to be a common species in C. dichromophloia open woodland and it is 
likely that it is widespread in ranges open woodland within the project area.
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This species was also observed in a low range located beside the Marralam community, on rocks of 
the same geology (Legune formation) as the previous population.  At this location the open 
woodland was dominated by Darwin woollybutt, but with a similar ground layer to the ranges (this 
community is a sub-variant of the ranges open woodland community).  Approximately ten 
individuals were observed at this location.

However, it should be noted that traverses made above the large Forsyth Creek dam did not locate 
this species, and it was not recorded in the ranges or fringing open forest areas in the vicinity of the 
dam surveyed by Freeland in 2004 (Freeland, 2004).  In addition, a search of the hills located 
immediately to the south west of Alligator springs (which comprise Legune formation rocks and are 
an outlier of the Legune range) did not locate this species. Therefore, although it is likely to be 
widespread in the Legune ranges, it is apparently not present in the north-western section of these 
ranges (in the vicinity of the Forsyth Creek dam).

Cowie and Stuckey (2008) reported that this species is known from seven populations located 
primarily in the Spirit Hills area, with an estimated extent of occupancy of 1039 km2.  Within its 
extent of occupancy, suitable habitat is extensive and the species is a common component.   The 
species is listed as near threatened due to the threat from inappropriate fire regimes – fire that is 
more frequent than every five years may interfere with recruitment and kill adults.  However, Cowie 
and Stuckey recommended further research into this species, including its fire ecology (2008).

Plate 8 Fine-leafed Kimberley fan palm

Left: A juvenile growing in Darwin woollybutt open woodland on a rocky hill beside the Marralam community; Right: Two 
adult palms in riparian woodland 

Turraea pubescens – near threatened
Turraea pubescens is a shrub or small tree growing to eight metres tall that occurs in vine thickets in 
sandstone gorges and coastal dunes (Cowie and Stuckey, 2008).  It is widespread and common in 
eastern Queensland, and also occurs in the Kimberley in WA (AVH, 2016). However, it has a disjunct 
distribution within the NT, where it is known from 12 localities believed restricted to the lower 
Victoria River catchment and eastern Arnhem Land. It is listed as near threatened in the NT because 
of the threat from inappropriate fire regimes (Cowie and Stuckey, 2008).
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This species was recorded from a small residual on the estuarine-deltaic plain (see Figure 4 and Plate 
14), outside of the project footprint, where it was an uncommon element of the vine thicket 
community.

Eleocharis acutangula – data deficient
Eleocharis acutangula is a sedge recorded from the project area in Melaleuca low woodland on the 
flood out plain, in the vicinity of the proposed new section of road.  It was found growing in shallow 
water on the edge of inundated gilgais.  Records for this species occur across northern Australia and 
south to Brisbane (AVH, 2016).  However, Cowie and Stuckey (2008) state it is likely to be more 
widespread and common than these records suggest, given sedges have a negative collection bias 
(they are inconspicuous, similar in appearance and difficult to identify).

Ptilotus capitatus – data deficient
Ptilotus capitatus is a woody herb recorded from across the Kimberleys in WA, but generally 
restricted to the Victoria-Bonaparte bioregion in the NT (with a disjunct record from the MacDonnell 
Ranges near Alice Springs (AVH, 2016)).  The AVH (2016) has records from five locations in the 
Victoria-Bonaparte bioregion, all south or south west of the project area and all growing on
limestone.  Ptilotus capitatus was recorded within the project area from Darwin stringybark/Darwin 
woollybutt woodland on the coastal erosional plain.

Spermacoce gibba – data deficient
Spermacoce gibba is a herb found in sandy habitats in open areas of sandstone woodland, or beside 
rivers or the coast (Harwood and Dessein, 2005).  It is common in WA but known from a limited 
number of collections in the NT, mostly located near the NT/WA border (AVH, 2016; Harwood and 
Dessein, 2005).  It was found within the project area in Darwin stringybark/Darwin woollybutt open 
forest on the coastal erosional plain.

Triodia triticoides – data deficient
Triodia triticoides is a ‘spinifex’ hummock grass with a narrow area of occurrence between 
Kununurra and the lower Victoria River, where it has been reported from rocky, sandstone and 
limestone ranges (AVH, 2016).  In the project area, it was recorded from the ranges open woodland 
vegetation community on sandstone of the Legune formation, where it was moderately common. 
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4.6 Vegetation communities
The project footprint is primarily located on four distinct types of plains, directly on the coast 
between the mouths of the Keep and Victoria Rivers, as discussed in Section 4.4.2 and illustrated in 
Figure 3.  Each plain has its own characteristic vegetation communities, described below in 
increasing order of plain elevation from sea level. In addition, one community from the Legune 
ranges has been described.  A summary of all vegetation communities is provided in Table 2.  
Vegetation community mapping is provided in Appendix B, and all communities are described in 
detail in fact sheets provided in Appendix C, with a review of analogous vegetation communities as 
described in (usually) four other national or relevant NT mapping projects.

4.6.1 Coastal plain
Although the most extensive of the land forms in the project area, the coastal plain has only two 
vegetation communities - the lowest community diversity of the four major land forms.  These 
communities were assessed to be in intact (i.e. natural) condition (see Appendix C and G).

Mangrove low closed forest
Approximately 17, 000 ha of mangrove low closed forest has been mapped on the coastal plain in 
the project area.  This community is situated in the inter-tidal zone on the coastal plain, and is 
invariably dominated by grey mangrove (Avicennia marina) and/or freshwater mangrove (Excoecaria 
agallocha var. ovalis) (see Plate 9).  On parts of the coastal plain closer to the marine interface, other 
mangrove species may dominate.  

Plate 9 Coastal plain vegetation communities

Left: Mangrove low closed forest, with bare salt pan (samphire forbland) to the left; Right: Samphire forbland

Extensive surveys conducted by Brocklehurst and Edmeades in 1996 of Northern Territory mangrove 
communities suggest that another five species of mangrove or mangrove associate are likely to be 
present in the wider Keep-Victoria River estuary.  However, these species occupy habitats that are
generally on the seaward side of these mangrove forests, areas only accessible by boat at high tide.  
It was not possible to visit these locations during the field survey.

Samphire forbland
The most abundant vegetation community on the coastal plain is samphire forbland, which includes 
areas of bare salt pan and areas dominated by forbs and grasses such as beadweed (Suaeda 
arbusculoides), samphire (Tecticornia spp.), marine couch (Sporobolus virginicus) and northern rice 
grass (Xerochloa imberbis) (see Plate 1 and Plate 9).
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Samphire forbland is located in the supra-tidal zone (i.e. the zone above the usual extent of the tide), 
and occupies over two thirds of the coastal plain within the project area (approximately 43, 500 ha).

4.6.2 Estuarine-deltaic plain
The vegetation communities present on the vast Legune estuarine-deltaic plain have been grouped 
into four types based on structure and growth form – two of these types are alliances or mosaics of 
a number of discrete communities.  Listed in order of area on the estuarine-deltaic plain, these 
community types are – a grassland mosaic, a woodland mosaic, more permanent wetland/swamp 
and monsoon vine thicket (see Plate 10 – note, due to its very small area, monsoon vine thicket is 
not shown in this Plate – please refer to Appendix B or Appendix C).  

Plate 10 Estuarine-deltaic plain mosaics and wetland mapping

Showing the two mosaics present on the estuarine-deltaic plain, and the area of wetland (note – many polygons are 
heterogenous and small areas of wetland or other community types present in larger heterogenous polygons are not 
shown here). 

Estuarine-deltaic plain grassland mosaic
Almost 75% of the estuarine-deltaic plain is comprised of grassland, of which there are two major 
communities present. Northern rice grass dominates grassland primarily in drier areas of higher 
salinity, whereas canegrass (Ophiuros exaltatus) or (to a lesser extent) Australian wild rice (Oryza 
australiensis) dominates grassland located in areas with a lower soil salinity, and those areas subject 
to extended periods of inundation (particularly the latter species) (Wilson et al. 1991).  
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Together, these grasslands (see Plate 11) form a mosaic that is widespread in the areas proposed for 
the Project Sea Dragon infrastructure footprint (the mosaic is approximately 43, 000 ha). In general, 
the condition of this grassland mosaic is intact (i.e. in its natural state – see Appendix G), with the 
exception of the usually sparse to very sparse presence of the declared weeds parkinsonia 
(Parkinsonia aculeata*) and sicklepod (Senna obtusifolia*), and the environmental weed caltrope 
(Calotropis procera*).  See Appendix B for mapping of these grasslands, and Appendix C for a more 
detailed discussion of each community.

Plate 11 Grasslands of the estuarine-deltaic plain grassland mosaic

Top left: Northern rice grass grassland, on the fringe with the coastal plain (caltrope and Cathormion umbellatum
emergents in the mid-ground); Top right: Canegrass grassland; Bottom: mapping showing the estuarine-deltaic plain 
grassland mosaic, with the Project Area overlain in white.
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In addition, this mosaic contains an ephemeral wetland community (of approximately 7000 ha) 
described as mixed species open sedgeland/tall open forbland, occurring on playas (shallow closed 
depressions) and land with frequent gilgai microrelief.  This community is a seasonal wetland only –
it appears to dry out rapidly in the dry season when rainfall decreases dramatically.  Dominant 
species include Cyperus scariosus, Caldesia oligococca, Atriplex elachophylla, Schoenoplectus 
lateriflorus and S. praelongatus, and Panicum trachyrhachis.  Shrubs or tall forbs that dominate in 
the wet season include Ammannia multiflora, Atriplex elachophylla and Ludwigia perennis.  

This community is located in low lying sections of the estuarine-deltaic plain that become inundated 
during the wet season (i.e. from rainfall and local overland flow, not from stream input), and its 
condition was assessed as intact (see Appendix G).

Estuarine-deltaic plain woodland mosaic
Approximately 5000 ha of woodland forming three vegetation communities is present on the 
estuarine-deltaic plain (see Plate 12). Field observations suggest that the majority of these
estuarine-deltaic plain woodlands are restricted to areas slightly elevated above the sections of the 
plain dominated by grassland, or are on the edge of the coastal erosional plain.  

Large areas of this mosaic, primarily Melaleuca dealbata low woodland, occur in association with 
Forsyth Creek and on the Alligator Creek floodplain. Approximately 80% of the woodland mosaic on 
the estuarine-deltaic plain is dominated by M. dealbata (occasionally by weeping paperbark or M. 
sericea), and generally occurs as low woodland or open woodland.  The remaining 20% is dominated 
either by ghost gum (Corymbia bella) (often mixed with M. dealbata) or wild plum (Terminalia 
platyphylla).  The latter occurs in low open woodland as the dominant species.

The woodland mosaic occurs adjacent to large areas of grassland, and consequently is favoured by 
cattle for shade and shelter.  As a result, it is generally intensively grazed and often heavily infested 
with declared weeds such as spinyhead sida (Sida acuta*) and sicklepod, the environmental weed 
caltrope, and the native increaser species Hibiscus panduriformis.  In consequence, its condition is 
rated as modified (see Appendix G).  
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Plate 12 Estuarine-deltaic plain woodland mosaic communities in the project footprint

Top left: Ghost gum open woodland with Hibiscus panduriformis in the foreground; Top right: Melaleuca dealbata low 
woodland with a dense spinyhead sida ground layer (bright green) and with H. panduriformis (yellow flowers); Bottom: 
mapping of the estuarine-deltaic plain woodland mosaic community elements.
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Table 2 Vegetation community summary

Community name (as 
adopted for this project)

Surveyed Community Description (NVIS* Level V) Area (ha) Condition# Comment

Legune coastal floodplain
Coastal plain: level plain 0-5 m elevation formed from recent deposition of marine sediments, characterised by incipient, trellised drainage lines
Samphire forbland Suaeda arbusculoides, Tecticornia australasica, T. 

indica samphire forbland 
43, 590 Intact Includes extensive areas of bare salt pan

Mangrove low closed forest Avicennia marina, Excoecaria agallocha var. ovalis, 
Ceriops sp. low closed forest 

16, 929 Intact Includes areas of channel which may contain sea 
grass (not surveyed in this terrestrial survey)

Estuarine-deltaic plain: level to gently undulating plain 5-10 m elevation, characterised by cracking clay soils
Northern rice grass 
grassland

Xerochloa imberbis, Sporobolus virginicus, 
Imperata cylindrica tussock grassland 

24, 293 Intact Forming the major elements of the estuarine-
deltaic plain grassland mosaic.  Major weeds 
include parkinsonia, spinyhead sida, sicklepod and 
caltrope.Canegrass grassland Ophiuros exaltatus, Cyperus scariosus, Imperata 

cylindrica tall closed tussock grassland 
19, 434 Intact

Ephemeral wetland Cyperus scariosus, Schoenoplectus praelongatus, 
Caldesia oligococca open sedgeland/tall open 
forbland

6973 Intact Ephemeral wetland – a minor element of the 
estuarine-deltaic plain grassland mosaic.  
Spinyhead sida was the only weed noted.

Melaleuca dealbata low 
open woodland

Melaleuca dealbata, Terminalia platyphylla, 
Melaleuca leucadendra  low open 
woodland/woodland 

3995 Modified Major element of the estuarine-deltaic plain 
woodland mosaic.  Major weeds present were 
spinyhead sida, sicklepod, caltrope.

Estuarine-deltaic plain 
wetland

Schoenoplectus littoralis, S. laevis, Oryza 
australiensis closed to open sedgeland 

2306 Modified Estuarine-deltaic plain wetland (supplemented 
from the Forsyth Creek dam) centred on Alligator 
and Forsyth Creeks - a macro-scale, permanent 
floodplain sedge swamp.  Threatened by incursion 
of the weed and pastoral grass para grass.

Monsoon vine thicket Ficus virens, Cochlospermum fraseri, Adansonia 
gregorii low closed forest/open forest 

1131 Modified A minor component restricted to rocky rises, with 
heavy infestations of hyptis common.
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Community name (as 
adopted for this project)

Surveyed Community Description (NVIS* Level V) Area (ha) Condition# Comment

Ghost gum woodland on the 
estuarine-deltaic plain

Corymbia bella +/- Melaleuca dealbata 
woodland/open woodland

744 Modified Minor elements of the estuarine-deltaic plain 
woodland mosaic.  Major weeds were hyptis and 
spinyhead sida.

Wild plum low open 
woodland

Terminalia platyphylla, Melaleuca dealbata low 
open woodland 

332 Modified

Hinterland (areas behind the Legune coastal floodplain)
Coastal erosional plain: gently undulating to rolling plain 10-50 m elevation, with steep low hills (to 100 m), characterised by pale to red sandy soils
Darwin stringybark/Darwin 
woollybutt woodland

Eucalyptus tetrodonta, E. miniata, E. tectifica
woodland

12, 447 Intact or 
Transformed

Where hyptis dominates the ground layer, 
condition is assessed to be transformed from its 
natural state, otherwise condition is intact.  Flannel 
weed is also present, and a single neem sapling 
was recorded beside a track.

Ghost gum woodland on the 
coastal erosional plain

Corymbia bella, C. polycarpa, C. greeniana 
woodland/open woodland 

4465 Modified Major weeds are hyptis and spinyhead sida.  

Ghost gum and Grevillea 
pteridifolia low woodland

Grevillea pteridifolia, Corymbia bella, C. polycarpa 
low woodland/low open woodland

3424 Modified Major weeds are hyptis and flannel weed.

Fringing open forest Melaleuca spp., Lophostemon lactifluus, Pandanus 
spiralis fringing open forest/ low open forest

1373 Modified Fringes major creeks as they exit the ranges, 
including Forsyth Creek.  Heavy infestations of 
hyptis were noted.

Calytrix exstipulata tall 
shrubland

Calytrix exstipulata, Melaleuca sericea, M. 
minutifolia tall mixed species shrubland on rocky 
rises

1225 Modified Restricted to rocky rises.  Hyptis is a major weed.

Flood out plain: gently undulating plain at the foot of ranges 18-22 m elevation, characterised by flood out fans and divergent, interrupted drainage channels
Melaleuca low woodland Melaleuca viridiflora, M. minutifolia, M. sericea

low woodland
18, 052 Intact No weeds were recorded in this community.
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Community name (as 
adopted for this project)

Surveyed Community Description (NVIS* Level V) Area (ha) Condition# Comment

Flood out plain grassland Chrysopogon fallax, Bothriochloa bladhii, Sorghum 
spp. tussock grassland on cracking clay flood-out 
plains

567 Intact No weeds were recorded in this community.

Flood-out plain wetland Eleocharis sundaica, Fimbristylis microcarya, Oryza 
australiensis closed sedgeland 

195 Intact Ephemeral wetland – a seasonal floodplain sedge 
swamp.  No weeds were recorded in this 
community.

Ranges formed from Legune formation geology
Ranges open woodland Corymbia dichromophloia, Terminalia spp. low 

open woodland on ranges 
19, 106 Intact Restricted to ranges formed from Legune 

formation geology.

*NVIS = National Vegetation Information System (ESCAVI, 2003); #Terms (VAST) defined in Appendix G
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Estuarine-deltaic plain wetland 
Large areas of wetland are a conspicuous element of the estuarine-deltaic plain to the south of the 
woodland mosaic, particularly along the main access road to the Legune Station homestead (see
Plate 2 and Plate 13).  This vegetation community is generally a mixed species closed to open 
sedgeland, and includes areas of open water with aquatic plant beds dominated by Nymphaea spp. 
(waterlilies).  It occupies approximately 2300 ha within the project area (see Plate 10 and Plate 13).

Plate 13 Estuarine-deltaic plain wetland and monsoon vine thicket communities

Top: images of the Alligator Creek estuarine-deltaic plain wetland – a permanent sedge swamp with aquatic beds (left), 
dominated by Schoenoplectus littoralis, S. laevis and Australian rice grass; Bottom: mapping of the wetland on the 
estuarine-deltaic plain, and showing monsoon vine thicket communities (project footprint in white)

Monsoon vine thicket
Very low, isolated rocky rises (Burt Range residuals) outcrop from the estuarine-deltaic plain in three 
places, and on these approximately 20 ha of monsoon vine thicket occurs (see Plate 13 and Plate 
14).  A further 1000 ha is believed to be located throughout the Legune ranges within the project 
area (based on aerial imagery).  However, these areas are not directly in the project footprint and 
because of this, and their very rocky nature, they are highly unlikely to be impacted by the project.  



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd 38

This community is often heavily infested with the declared weed hyptis (Hyptis suaveolens*) and/or 
spinyhead sida, and its condition has been assessed as modified (see Appendix G).

Plate 14 Monsoon vine thicket on a low rocky rise

4.6.3 Flood-out/covered plain
Next in the tiered series of plains is the flood-out or covered plain, which occurs in the far south of 
the proposed project area (see Plate 7 and Plate 16), where it is traversed by approximately five 
kilometres of the Kununurra-Legune access road (the Weaber Plain/Cave Spring Road) (see Plate 15).  

All of the vegetation communities on this land form will be minimally impacted by the project.

Plate 15 Flood-out plain vegetation community mapping (project footprint in white)

Low woodland dominated by Melaleuca spp.
Low woodland dominated by either broad-leaved paperbark (Melaleuca viridiflora) or M. minutifolia
(or sometimes by M. sericea) is present over approximately 18, 000 ha on the flood out plain (see 
Plate 15 and the right image in Plate 16).  It occurs on land that is seasonally inundated but situated 
higher in the landscape than the neighbouring wetland, and is generally in intact condition (see 
Appendix G) with a grassy ground layer.
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Flood out plain grassland
Grassland dominated by golden beard grass (Chrysopogon fallax), Bothriochloa bladhii and Sorghum 
spp. (in particular S. stipoideum) was present over approximately 560 ha of the flood out plain (see 
Plate 15).  This grassland is located within a shallow closed depression to the east of Linden’s bore 
and south of Alligator spring.  It contains minor areas of gilgai wetland that were partially inundated 
during the 2016 field survey.  It is generally in an intact condition (see Appendix G) and is remote 
from the project footprint (see Appendix B).

Flood out plain wetland
A small area (195 ha) of closed sedgeland swamp (wetland) is also located on this flood out plain, in 
the far south of the project area, located in lower parts of the plain (see Plate 15 and the left image 
in Plate 16).  This community was assessed to be in intact condition (see Appendix G).

Plate 16 Communities on the flood-out plain

Left: Flood-out plain closed sedgeland swamp (wetland), with emergent M. dealbata; Right: Low open grassy woodland of 
broad-leaved paperbark, in areas subject to seasonal inundation.

4.6.4 Coastal erosional plain
The coastal erosional plain is the most elevated of the plains in the project area.  The vast majority of 
this plain is dominated by one vegetation community, Darwin stringybark (Eucalyptus tetrodonta) 
and/or Darwin woollybutt (Eucalyptus miniata) woodland.

Sclerophyll woodland mosaic
Woodland usually co-dominated by Darwin stringybark and Darwin woollybutt occupies 
approximately 12, 500 ha of the coastal erosional plain in the project area (80%) (see Plate 17).  This 
community is also one of the most common vegetation communities in the coastal regions of the NT
(Wilson et al., 1990, who noted that these tropical grassy eucalypt woodlands have been referred to 
previously as savannah by some mappers).  A number of sub-communities were recorded in the 
project area, including areas dominated exclusively by Darwin woollybutt or long-fruited bloodwood 
(Corymbia polycarpa), and those co-dominated by Darwin stringybark and Darwin box (E. tectifica).  
Darwin woollybutt dominated woodland on the Burt Range residuals located within or directly 
adjacent to the project footprint, and Darwin box was more prevalent in lower landscape positions 
(Wilson et al. (1990) noted this latter species favours sites where drainage may be seasonally 
impeded).
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Plate 17 Sclerophyll woodland mosaic communities on the coastal erosional plain

Top left: Grassy woodland dominated by Darwin stringybark; Top right: Grassy woodland dominated by Darwin woollybutt; 
Bottom: mapping showing constituent communities of the sclerophyll woodland mosaic on the coastal erosional plain.

Where this community occurs within an approximate eight kilometre radius of the Bundaberg stock 
yards, it is generally heavily infested with hyptis, likely as a result of intensive grazing along road 
corridors.  This infestation has altered the density of the shrub layer to the point where substantial 
thickening has occurred, and grasses have been all but eliminated from these areas.  Consequently, 
the condition of this community where hyptis is present has been assessed as transformed.  
However, where the native ground layer is intact (primarily in the far west and south of the project 
area), condition is assessed as intact.

A minor component of the Darwin stringybark/Darwin woollybutt woodland is seasonally inundated 
playas.  These small herbaceous swamps have a fringing woodland/open forest dominated by 
weeping paperbark and Lophostemon grandiflorus, within a wider woodland dominated by long-
fruited bloodwood and Pandanus spiralis.  See Plate 6 for images of this playa swamp.
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Another minor component of the sclerophyll mosaic on these coastal erosional plains is woodland 
dominated by ghost gum.  This community has also been densely infested by hyptis (and spinyhead
sida) and displays an altered ground layer and thickened shrub layer in places.  However, the 
infestations are not as extensive and as consequence, condition has been assessed as modified (see 
Appendix G).

Fringing open forest
Major watercourses in the project area such as Forsyth Creek are associated with fringing open 
forest, particularly where they exit the ranges (see Plate 18).  This riparian open forest is dominated 
either by weeping paperbark (Melaleuca leucadendra) (in the case of Forsyth Creek) or silver-leaved 
paperbark (M. argentea) (in the case of watercourses in the south of the project area).  Fine leafed 
Kimberley fan palm, a near threatened species, is present in this community in the far south of the 
project area.

Plate 18 Mapping of smaller vegetation communities on the coastal erosional plain

Mixed species low woodlands and shrublands
Two minor communities growing on the coastal erosional plain are characterised by mixed species 
dominance (three species or more) and a low structural formation (see Plate 18 and Plate 19).  Low 
woodland was recorded in three places, always near the margin with the estuarine-deltaic plain, and 
dominated by a range of species but generally with ghost gum, long-fruited bloodwood and Grevillea 
pteridifolia.  
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Plate 19 Mixed species low woodlands and shrublands

Left: A tall shrubland dominated by Calytrix exstipulata on rocky rise on the site of the proposed gravel pit; Right: Low 
woodland dominated by Grevillea pteridifolia

Mixed species low woodland/shrubland was also commonly encountered on low rocky rises, with
approximately 1220 ha of shrubland generally dominated by Calytrix exstipulata (and with an often 
quite high species diversity in the shrub layer) present within the project area. Both mixed species 
low woodland/shrubland communities were infested with hyptis, particularly where soils were sandy 
(and less skeletal), and therefore the condition of these communities was assessed as modified (see 
Appendix G).

4.6.5 Ranges
The range land form is (for the purposes of this report and associated mapping) restricted to those 
land forms comprised of Legune formation rocks.  This excludes the residuals in the coastal erosional 
plain and the estuarine-deltaic plain, which are of a similar erosional pattern and elevation.  These 
residuals have a much younger origin, being either of the Burt Range formation or Kelly’s Knob 
sandstones.  In general, the residuals have the same vegetation composition as the coastal erosional 
plain which surrounds them (primarily Darwin stringybark and Darwin woollybutt woodland), 
although in some cases they contain elements of the ranges open woodland species composition.

In contrast, the open woodland that characterises the Legune ranges vegetation community (see 
Plate 20) is generally dominated by Corymbia dichromophloia, over a hummock grass ground layer
dominated by Triodia spp. (most commonly curly spinifex (Triodia bitextura, formerly Plectrachne 
pungens)). Darwin woollybutt dominates in places. However, this community was not extensively 
surveyed and variations were noted, including mixed species shrubland in which a range of species 
sub-dominated (in particular, Terminalia spp., Gardenia spp. and Calytrix spp.). See Appendix G for a 
more complete description.

In general, this community is removed from and upslope of the project footprint, and is typically not 
accessed by cattle.  It was not observed to contain any weed species, and its condition was assessed 
as residual (see Appendix G).  A notable feature of this community was the presence of the near 
threatened fine leafed Kimberley fan palm, which was present in deep gullies and in open woodland 
on ridge lines and hill sides.
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Plate 20 Ranges low open woodland

4.7 Flora species
The findings of the field species census are presented below.  No species of conservation significance 
at either NT or Commonwealth government levels were found.  

4.7.1 Flora species diversity
The species list from the field survey is provided in Appendix A.  Overall, a total of 384 vascular flora 
species and one algal species were recorded, from 241 genera and 85 families.  

The most diverse families were:

 Poaceae – 65 species, 40 genera
 Fabaceae – 43 species, 27 genera
 Myrtaceae – 30 species, 9 genera
 Cyperaceae – 27 species, 6 genera
 Malvaceae – 19 species, 11 genera
 Amaranthaceae – 12 species, 8 genera
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 Proteaceae – 12 species, 5 genera 
 Lamiaceae and Convolvulaceae – each with 8 species, 6 genera 
 Asteraceae – 6 species, 5 genera.

The most diverse genera were:

 Acacia (Fabaceae) – 13 species (including one species that may be previously uncollected)
 Melaleuca (Myrtaceae) – 9 species
 Fimbristylis (Cyperaceae) – 9 species
 Grevillea (Proteaceae) – 8 species
 Eriachne (Poaceae) – 8 species
 Corymbia (Myrtaceae) – 8 species
 Eleocharis (Cyperaceae) – 7 species.

Additionally, 41 families with only one species were recorded, and 16 families with two species.

All species recorded were angiosperms with the exception of native cypress (Callitris intratropica)
and the ferns Cheilanthes sp., nardoo (Marsilea hirsuta) and Platyzoma microphyllum.

4.7.2 Unique species
A total of two near threatened species and four species listed as data deficient were recorded in the 
field surveys – these species are discussed in Section 4.5.2. No species endemic to the NT (as defined 
in the Checklist of the Vascular Plants of the NT (Short et al., 2011) was recorded in this survey.  In 
their 1998 report on the vegetation of Auvergne and Spirit Hills stations, Brocklehurst et al. 
nominated species considered (at that time) to be rare, of conservation significance, or otherwise 
noteworthy.  Of these, one was recorded in the project area during this survey:

 Brachychiton tuberculatus - a relatively common species on the coastal erosional plain within the 
project area, it has a restricted distribution primarily clustered on the lower Ord River valley, 
with records in the NT from Auvergne and Spirit Hills stations, Wadeye, and the Daly River (AVH, 
2016).

In addition, the following species of note were recorded:

 Giant spear grass (Heteropogon triticeus) – a least concern species which is at its most westerly 
distribution in the project area, was recorded from ranges open woodland.

 Acacia praelongata, an NT endemic (also least concern), was recorded from two small 
populations on low residuals on the coastal erosional plain, approximately two kilometres north-
west of Linden’s bore and not within the project footprint. The distribution of this species is 
centred on Darwin and the Litchfield National Park with one previous record from the Victoria-
Bonaparte bioregion (Northern Territory Herbarium, 2015).

4.7.3 Vegetation community species diversity
Vegetation communities in the project area that were surveyed with full characterisation sites had 
the following species diversity statistics: 

 Darwin stringybark/Darwin woollybutt woodland on the coastal erosional plain: 107 species
 Ghost gum woodland on the coastal erosional plain: 70 species
 Ghost gum woodland on the estuarine-deltaic plain: 70 species
 Calytrix exstipulata tall shrubland on the coastal erosional plain: 67 species
 Northern rice grass grassland on the estuarine-deltaic plain: 64 species
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 Ranges open woodland: 45 species
 Melaleuca low woodland on the flood-out plain: 44 species
 Canegrass grassland on the estuarine-deltaic plain: 42 species
 Wild plum low open woodland on the estuarine-deltaic plain: 39 species
 Ghost gum and Grevillea pteridifolia low woodland on the coastal-erosional plain: 38 species
 Monsoon vine thicket on the estuarine-deltaic plain: 35 species
 Permanent wetland on the estuarine-deltaic plain: 31 species
 Fringing open forest on the estuarine-deltaic plain: 31 species
 Samphire forbland on the coastal plain: 18 species
 Ephemeral wetland on the estuarine-deltaic plain: 17 species
 Flood-out plain wetland: 15 species
 Mangrove low closed forest on the coastal plain: 12 species.

The most diverse vegetation communities were those located on the estuarine-deltaic plain (326 
species), followed by the coastal erosional plain (282 species recorded in total), the flood-out plain 
(59 species), the ranges (45) and the coastal plain (30 species).  This represents a general increase in 
diversity in line with the diversity of communities present.  

However, these figures should be treated with caution – they are likely to reflect relative survey 
effort and are provided as an indication of species diversity only.  For instance, survey effort was 
inevitably greater in areas with more community diversity, and where the project is planned to have 
greater impact.  Large communities more remote from the project footprint (for instance, the ranges 
open woodland) necessarily did not receive the survey effort relative to their size needed to make an 
accurate comparison, and are likely to have much higher species diversity than is indicated here.

4.7.4 Flora species of indigenous cultural significance
For the purpose of this Flora report, plant species identified as being used by the Jaminjung, 
Ngaliwurru and Nungali people (as documented in Jones, J.M., Bardbarriya, D.†, Raymond, E., 
Roberts, D., McDonald, D.†, McDonald, M., Simard, C., Moerkerken, C. & Wightman, G., 2011) are 
considered to constitute flora species of indigenous cultural significance, as advised by the Northern 
Land Council (Rebecca Hughes, pers. comm.). It is acknowledged that the project area is in the 
Gadjerong language area, however, there is no desktop resource documenting  flora species of 
indigenous cultural significance available for Gadjerong land. Jaminjung, Ngaliwurru and Nungali
country is located across some of the Bradshaw Field Training Area and Gregory National Park 
(Judbarra) and adjacent areas.  The main population centre is the town of Timber Creek (Jones et al., 
2011).  

In addition, plant usage by the Ngarinyman people (as documented in Widijburru, B.†, Harrington, 
D.†, Balwanjer, R. †, Roberts, E. †, Waterloo, P., Roberts, L., Harrington, R.N., Roberts, J., Nemit, N., 
Moerkerken, C. & Wightman, G., 2010) has been considered (as advised by the Northern Land 
Council - Rebecca Hughes, pers. comm., 18/7/2016).  Ngarinyman country is located across much of 
Gregory National Park (Judbarra) and adjacent areas (Widijburru et al. 2010).
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The objective of this section is not to provide a comprehensive list of Gadjerong cultural uses of 
plants in the project area, but to identify using existing literature sources for neighbouring language 
groups plants that may be of use to Gadjerong people.  It should be noted that the project area 
contains a large area of coastal and estuarine-deltaic plain, which is unique in the region to Legune 
Station, and consequently plant usage in Gadjerong country is likely to involve species that may not 
have been documented in the sources quoted above.

A total of 98 flora species of cultural significance to indigenous people in the region covered by Jones 
et al. (2011) and Widijburru et al. (2010) were recorded in the flora survey (see Appendix A).  Of 
these, 

 65 species are associated with food, including flora species closely associated with fauna utilised 
for food, and plants that indicate the changing of seasons or seasonal availability of resources

 47 species have material cultural significance (eg, as a source of glue/resin, fibre, soap, insect 
repellent etc)

 42 species are utilised for weapons or have a technological use, including musical instruments, 
pipes, fish poison, shields, spears etc

 21 are utilised as source of medicine.

The majority of species (48) are associated with only one of these categories – 28 species were 
associated with two categories, and 20 species with three of these categories.  Only three species 
were associated with all four categories, Barringtonia acutangula (Milimbi /Miyalini or freshwater 
mangrove), Erythrophleum chlorostachys (Jirrwili/Dirrwili or ironwood) and Sesbania formosa 
(Jangarla).

The Myrtaceae family had the greatest representation of species of cultural significance recorded in 
the project area, with 22 species utilised for all categories mentioned above (17 species for or 
associated with food, 14 with material cultural significance, 12 are utilised for weapons or as 
technology, and two are utilised for medicine).  This includes six of the Corymbia, six of the 
Melaleuca (paperbarks) and five of the Eucalyptus genus recorded in the project area.

4.7.5 Weeds
A number of weed species were noted in the project area and are listed below according to their 
declaration status in the NT.

Class A weeds
One Class A declared weed was detected in the project area – gamba grass (Andropogon gayanus).  
Two individuals of this species were found in one location, in a fenced enclosure for a pump at the 
Linden’s bore yards.  It is not accessible to stock and it does not appear to be spreading.  

One Class A weed, chinee apple (Ziziphus mauritiana*) has been recorded in the project area 
previously (Department of Land Resource Mapping, 2015), although it was not detected during the 
field surveys.

Given the extensive freshwater aquatic environments and black cracking clay soils, Class A weeds 
that would be of particular concern (but were not recorded) on Legune include:

 Mimosa (Mimosa pigra*)
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 Parthenium (Parthenium hysterophorus*)
 Pond apple (Annona glabra*)
 Prickly acacia (Acacia nilotica*)
 Water hyacinth (Eichhornia crassipes*).

Class B weeds
Eight weeds declared in Class B were recorded in the project area (note, only seven are declared for 
this part of the NT):

 Neem (Azadirachta indica*) – present beside the road near the far southern end of the project 
area, and beside Forsyth Creek near the homestead.

 Caltrope – widespread on the estuarine-deltaic plain – however, this species does not have 
declared status in this part of the NT (north of latitude 16°30').

 Flannel weed (Sida cordifolia*) – present in sclerophyll woodland, Calytrix exstipulata tall 
shrubland and non-remnant areas, as a minor component of the ground layer.

 Olive hymenachne – present in shallow water along the bank of the Forsyth Creek channel, 
approximately seven kilometres downstream of the Forsyth Creek dam.

 Hyptis – widespread in sclerophyll woodland, Calytrix exstipulata tall shrubland, fringing open 
forest, some wild plum low open woodland, and monsoon vine thicket, particularly on the 
coastal erosional plain within the vicinity of watering points and roads.

 Parkinsonia – stands of this thorny shrub were present on the estuarine-deltaic plain in 
grassland.  This species is a Weed of National Significance (Australian Weeds Committee, 2012).

 Sicklepod – this tall herb is present in dense patches on the estuarine-deltaic plain, within the 
woodland and grassland mosaics.  It is also present in fringing open forest.

 Spinyhead sida – widespread in sclerophyll woodland (particularly ghost gum woodlands and M. 
dealbata low open woodland), tending to dominate areas such as ‘cattle camps’ where cattle 
congregate for shade, water, and shelter on or beside the estuarine-deltaic plain (see Plate 12, 
right image, and Plate 22, left image).

All Class A and Class B weeds in the NT are also Class C weeds.

The majority of these weeds are spread primarily by grazing animals, either on their skin (having 
prickly seeds or seed cases) or after eating.  The proliferation of these weeds is then facilitated by 
the preferential grazing of palatable species, which reduces competition for the non-palatable weed 
and allows it to proliferate.  The two exceptions are neem, whose seeds are spread by birds and 
bats, and olive hymenachne, which is spread by water and animals.  

Of those weeds found in the project area, the species of most concern from an ecological viewpoint 
(in terms of damage being done currently) are parkinsonia and hyptis.  Parkinsonia is prevalent in 
patches on the estuarine-deltaic plain within the grassland mosaic, and unless actively managed in 
future it could continue to spread, with the potential to significantly change the structure of the 
grasslands.  Hyptis is a particular issue in sclerophyll woodland, where it is generally found in the 
more accessible areas near dams, stock yards, and roads.  Here, it often dominates the ground layer, 
partially or completely replacing native grasses and herbaceous species.  Hyptis has no grazing value
and so as grazing continues and palatable species are suppressed, hyptis increases.  
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As a soft leaved herb, it has the effect of smothering or cooling fire and so encourages its own 
proliferation, as well as the thickening of the shrub layer (Finlayson and von Oertzen 1996).  This 
corresponds with observations made at sites that were infested with this weed (the shrub layer was 
generally dense or noticeably thicker).  It is postulated that this thickening process will result in the 
ongoing accumulation of a heavy fuel load, eventually encouraging a hot fire that may result in 
serious damage to the dominant canopy (which would further encourage hyptis).

Observations of species diversity in the ground layer at one Darwin stringybark/Darwin woollybutt 
woodland site that did not contain hyptis indicated that up to (at least) 32 species of grass and forb 
may be present in this community type.  The replacement of almost all of these species by the one 
exotic species (hyptis), the changes this species has brought to fire tolerance, and the likely ongoing 
damage to the canopy this is likely to have, indicates that hyptis is having a considerable ecological 
impact. 

4.8 Groundwater dependent ecosystems

4.8.1 Literature review
Groundwater dependant ecosystems (GDEs) are ecosystems that ‘require the input of groundwater 
to maintain [their] current position’ (Eamus et al., 2006).  That is, a GDE is reliant on water from ‘the 
saturated subsurface; water that flows or seeps downward and saturates soil or rock…stored 
underground in rock crevices and in the pores of geologic materials’.  For flora, this reliance can be 
on groundwater still located below the soil surface, or on surface flow/pooling of groundwater (such 
as base flow to watercourses, and groundwater that feeds wetlands, lakes, estuaries etc.) (Eamus et 
al., 2006).  Groundwater dependant ecosystems can be classified according to the level of their 
dependence on groundwater, ranging from complete dependence (obligate) to limited or 
opportunistic dependence (facultative) (Eamus et al., 2006; Hatton and Evans, 1998).  

A study conducted into the impact of groundwater pumping on the Howard River East catchment 
(30 km south east of Darwin) by Cook et al. (1998) investigated the groundwater dependency of 
savannah vegetation (primarily Darwin stringybark and Darwin woollybutt woodland) and paperbark 
swamp (among other vegetation types).  This area has a similar geomorphology to that of the coastal 
erosional plain in the project area, with adjacent black cracking clay plains.  It was concluded that 
savannah vegetation was not groundwater dependant as the stored soil water was sufficient to 
maintain water demand throughout the dry season (Eamus et al., 2006).  

However, it was noted that roots, which were found to penetrate down to six metres depth, may be 
accessing the ‘capillary fringe’ a zone of saturation just above the water table (elsewhere, Eamus et 
al. (2006) record root penetration depths in tropical savannah of up to 11 m).  Therefore, larger 
trees whose roots can reach this depth may be facultative users (i.e. opportunistic or partly 
dependant) on groundwater.  This study also found that paperbark swamps in low lying parts of the 
landscape could have a higher dependence on groundwater than savannah, and are dependent on 
lateral flows of groundwater from higher landscape positions (i.e. the coastal erosional plain) (Eamus 
et al. 2006).
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In 1997 another team investigated the groundwater dependence of riparian vegetation of the Daly 
River, downstream of Dorisvale in the NT (Eamus et al., 2006).  Although the hydrology of the Daly 
River at this point does not approximate any habitat in the project area, findings in relation to 
species that occur in the project area are of interest. It was concluded that obligate users of 
groundwater included Barringtonia acutangula (found in the project area) and that ghost gum is a 
facultative user of groundwater.

In their Environmental Water Requirements of Groundwater Dependent Ecosystems report, SKM 
(2001) compiled a number of findings in relation to the level of groundwater dependence of some 
northern Australian ecosystems.  These include:

 Paperbark swamps and woodlands are often either seasonally inundated (as appears to be the 
case at Legune Station) or are associated with watercourses that are at least partly fed by 
groundwater (that is, these ecosystems have a facultative reliance on groundwater) (Hatton and 
Evans, 1998),

 Swamp grasslands ‘are most extensive in northern Australia on heavy, seasonally flooded soils, 
however they appear not to exhibit groundwater dependency’ (Hatton and Evans, 1998),

 Mangroves have been recorded growing in areas where relatively fresh groundwater discharges 
into the ocean, but their groundwater dependence is unknown (Adam, 1994),

 Coastal rivers in northern Australia are considered to exhibit base-flow (that is, surface flow 
supplementation by groundwater) dependence in the dry season (Hatton and Evans, 1998). 

4.8.2 Groundwater at Legune Station
Bore logs obtained from NT Maps (Department of Land Resource Mapping, 2016) indicate that the 
estuarine-deltaic plain, the landform that will contain the majority of the project infrastructure, 
generally has groundwater at from 5-87 m depth, with an average depth of 18.8 m (based on 15 
bore logs).  The coastal erosional plain, which sits approximately 10 m higher than the estuarine-
deltaic plain, has a depth to water table of from 8-31 m, with an average depth of 17.8 m (based on 
12 bore logs).  

Three types of recharge zone have been identified for the project area (Tickell and Rajaratnam, 
2001):

 Porous (sandy) soils associated with the ranges and coastal erosional plains
 Streams whose flow is ‘connected’ to aquifers
 Overland flow.

Soils on the coastal erosional plains are sandy and permeable (Tickell and Rajaratnam, 2001).  
Receiving large amounts of freshwater recharge during the annual wet season, the resulting high 
head of pressure keeps groundwater in the vicinity of these elevated landforms fresh (Tickell and 
Hill, 2001).  Humphreys et al. (1995) found a fresh water front was present up to one kilometre from 
the edge of outcropping sandstone plains in the Keep River plain area.  As the watertable beneath 
these rises and hills is often above the level of the adjoining, relatively impermeable cracking clay 
layer on the estuarine-deltaic plain, discharge zones associated with lateral seepage occur around 
the edges. This seepage is often saline, and as a result serious salt scalding has been observed, 
particularly in association with the very low rises (Tickell and Hill, 2001).  
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Therefore, discharge of freshwater during times of peak soil saturation is likely to occur at the 
interface between the sandy, porous soils of the coastal erosional plain and the estuarine-deltaic 
plain. The size of the coastal erosional plain means it may be releasing groundwater laterally to the 
estuarine-deltaic plain for some months after the last wet season rainfalls. These lateral flows will 
recharge moisture levels in the receiving soil profile, perhaps for many months into the dry season, 
particularly in the case of clay soils (such as are found on the estuarine-deltaic plain).

A number of springs are also known to occur at the foot of the Legune ranges (for example, Alligator 
Springs, located in the upper Alligator Creek catchment), where recharge from fractured rock 
aquifers discharges into creeks.  One such spring was observed outside the project area, 
approximately five kilometres south west of Linden’s bore, where it waters a sometimes lush 
fringing open forest community.

The question of whether Forsyth and Alligator Creek are connected to local aquifers is discussed in 
the EIS section on groundwater, and it is concluded that this is unlikely, except to highly localised 
aquifers or lenses associated with buried alluvium.  In addition, recharge from overland flow on the 
estuarine-deltaic plain was considered very unlikely due to the highly impermeable nature of the 
black cracking clay soils that characterise this land form.

4.8.3 Groundwater dependant ecosystems in the project area
These findings suggest that vegetation on the coastal erosional plain is unlikely to be groundwater 
dependant, or at least, unlikely to have an obligate dependence (with the possible exception of 
vegetation associated with the playas discussed in Section 4.6.4, such as Lophostemon grandiflorus). 
Bore logs from Lindens’ and Bundaberg bores found groundwater at 25 m and 20 m respectively 
(bore logs 027022 and 005313) (Department of Land Resource Mapping, 2015) – too deep for 
savannah vegetation (even to access the capillary zone). However, species regularly found in lower 
positions on the fringe of the coastal erosional plain (where it meets the estuarine-deltaic plain and 
where groundwater is known to move laterally towards the estuarine-deltaic plain) may have a 
facultative dependence on groundwater – for instance, long fruited bloodwood and Pandanus 
spiralis, and those associated with the playas such as L. grandiflorus.

Groundwater is known to discharge from the porous sandy soils of the coastal erosional plain onto 
the relatively impermeable soils of the estuarine-deltaic plain where these two landforms meet 
(Tickell and Hill, 2001).  This groundwater movement is likely to be seasonal in drier years, and it can 
be inferred that the Melaleuca-dominated woodland/open woodland communities that occur in 
these areas comprise a facultative GDE (see Plate 22, left image).

The flood out plain in the south of the project area is located between the coastal erosional plain on 
its northern edge, and the Legune ranges/Spirit Hills to its south.  A number of perennial springs are 
known to exist along the margin of the ranges with the flood out plain, discharging flow that has 
generally disappeared into the watercourse bed within a few kilometres, and it is probable that
aquifers associated with these ranges contribute groundwater to large areas of this plain for at least 
part of the year. However, wet season surface flows and the resulting stored soil and surface water 
will also be a significant contributor to the water balance in this area, and the Melaleuca low 
woodland that dominates the flood out plain here is likely to have a facultative dependence on 
groundwater.
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The communities associated with Forsyth Creek (fringing open forest and M. dealbata low open 
woodland, both on the estuarine-deltaic plain – see Table 2) may possibly be dependent on 
groundwater to some extent.  As mentioned above, B. acutangula is known to be groundwater 
obligate in some situations (Eamus et al., 2006).  This species occurs in low woodland fringing 
Forsyth Creek just downstream of the wall of the Forsyth Creek dam, and approximately eight 
kilometres further downstream (the latter section is approximately 320 ha, and is show in Plate 21).

However, it appears likely that this community on Forsyth Creek is dependant more on the abundant 
surface water available throughout much of the year, given the regime of controlled water releases 
currently practised on Legune Station.  The community is located on a black cracking clay flood plain 
that is seasonally inundated, and receives supplementary flow from the Forsyth Creek dam once a 
year, in the mid-dry season. Further, bunds constructed on the flood plain have greatly increased its 
ability to hold wet season surface flows for longer into the dry season.  

Aerial imagery from 1967, before bunds were built across the Forsyth Creek floodplain, supports this 
supposition.  At that time, the main area now characterised by B. acutangula woodland (see Plate 
21) occupied approximately 50% of its current extent – considerable thickening is apparent when 
aerial imagery from 1967 and 2015 are compared.  The same pattern of thickening is evident in the 
open forest fringing the riparian zone of Forsyth Creek just downstream of the Forsyth Creek dam
wall, which was largely unvegetated in 1967.  The main difference in environmental conditions for 
these areas since 1967 has been the construction of bunds to catch and retain wet season flows on 
the Forsyth Creek floodplain, and then the dry season inundation that has taken place annually since 
2007 when the dam was constructed. Both have served to increase the availability of surface and 
soil water over most of the year.

Plate 21 Low woodland of Barringtonia acutangula with Melaleuca dealbata

This woodland occurs approximately six kilometres north west of the Legune Station homestead, between Sweetwater 
bore and Flapper Hill, on the Forsyth Creek alluvial plain.
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Therefore, it is considered more likely that surface water is the key to the survival of these B. 
acutangula and M. dealbata low woodlands in this location, but that there may be some facultative 
dependence under ‘natural’ conditions (i.e. no dry season supplementation).  The fringing open 
forest community immediately downstream of the Forsyth Creek dam wall is also considered likely 
to be facultatively dependent groundwater, in this case highly localised aquifers or lenses associated 
with buried alluvium.

Another community that may meet the definition of a GDE is that comprised of M. minutifolia (and 
to a lesser extent, and not consistently present, M. sericea) present on the run-on slopes of the rises 
located south-east of the Red Rock Dam (Cockatoo formation residuals forming an outlying island of 
coastal erosional plain) (see Plate 22 right image).  This area is likely to receive groundwater in the 
wet and post-wet season as lateral discharge from the higher elevation coastal erosional plain.  
However, given the small size (and so, likely limited root penetration capability) of these paperbarks, 
the seasonal nature of the groundwater supply, and their position in a generally very arid 
environment, their dependence is likely to be facultative.

Plate 22 Potential facultative groundwater dependent ecosystems

Left: Weeping paperbark woodland with baobab trees (Adansonia gregorii) growing on the edge of the coastal erosional 
plain, near Nelson’s bore (dense spinyhead sida patches can be seen beneath the trees) – this community is likely 
facultatively dependent on groundwater seeping laterally from the adjacent coastal erosional plain; 

Right: Melaleuca minutifolia tall shrubland growing on the run-on slope of low rocky rises of the coastal erosional plain 1.5 
km south east of Red Rock dam; this community is likely to receive lateral sub-surface flows of groundwater seasonally 
from higher elevations, and may be partially dependent on this source.
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5 Impact assessment
A detailed project description is provided in the EIS.  The primary impact to vegetation in the project 
area from the proposed Project Sea Dragon will be associated with clearing for the construction of 
infrastructure. In addition, the importation of earthmoving machinery and other plant and materials 
has the potential to introduce or spread weeds. The removal of the annual dry season inundation of 
Alligator and Forsyth Creeks will also have an impact on the vegetation communities present. Any 
changes to fire regime (although not currently proposed) may also have an impact on threatened 
species.

These activities are discussed in the sections below.

5.1 Clearing
Details of estimated maximum clearing requirements by infrastructure type are provided in Table 3.
Maximum clearing area for remnant vegetation is 3820 ha and can be broken down as follows, in 
decreasing order (see Appendix F for the locations of these infrastructure areas):

 Farms – 1484 ha
 Internal farm recycling ponds (IFRP) – 442 ha
 Environmental protection zone (EPZ) and outfall – 377 ha
 Settlement and maintenance pond – 345 ha
 Road, transmission line and freshwater conveyance (FWC) – 237 ha
 Main feeder channel (MFC) and Farm feeder channels (FFCs) – 191 ha
 Infill zone – 168 ha
 Main Legune access road – 132 ha
 Main discharge channel (MDC) – 120 ha
 Intake channel and pump station – 76 ha
 Road/transmission line (electricity) – 70 ha
 Central facilities, village and service corridor – 50 ha
 Solar PV farms (includes main farm) – 40 ha
 Shale and laterite borrow pits – 40 ha
 Wastewater treatment plant (WWTP), spray field and access road – 15 ha
 Internal roads – 14 ha
 Farm services – 11 ha
 Airstrip – 7 ha
 Substation (electricity) – 0.5 ha

Clearing of native vegetation may have the following ecological impacts (Department of Natural 
Resources, Environment, the Arts and Sports, 2010a):

 Reductions in vegetation community diversity, at a local, bioregional or NT-wide scale
 Reductions in flora species diversity, primarily at a local scale
 Loss of habitat for flora and fauna (impacts to fauna are not within the scope of this report)
 Land degradation.
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Reductions in vegetation community diversity are discussed in Sections 5.1.1 and 5.1.2.  Loss of 
habitat for flora species, and consequent reductions in flora species diversity are discussed in Section 
5.1.3.  Land degradation is discussed in Section 5.1.5.
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Table 3 Clearing statistics for vegetation communities, by infrastructure type

Vegetation community Total  ha
in project area1

Total clearing proposed for 
project (ha) [% of project area]

Total clearing area (ha) per 
infrastructure item

% of project area vegetation 
community impacted2

Intake channel and pump station
Samphire forbland 43, 590 279 [0.6%] 70 0.2%

Mangrove low closed forest 16, 929 9 [0.05%] 6 0.04%
Intake channel total clearing 76 ha

Settlement pond
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 210 0.9%
Samphire forbland 43, 590 279 [0.6%] 27 0.06%

Settlement pond total clearing 237 ha
Maintenance pond

Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 107 0.4%
Samphire forbland 43, 590 279 [0.6%] 0.5 0.001%

Settlement pond total clearing 108 ha
Environmental protection zone (EPZ)

Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 183 0.9%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 114 0.5%
Samphire forbland 43, 590 279 [0.6%] 77 0.2%
Mangrove low closed forest 16, 929 9 [0.05%] 3 0.02%

EPZ total clearing 377 ha
Farms

Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 872 4%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 421 2%
Ephemeral wetland 6973 159 [2%] 99 1%
Melaleuca dealbata low open woodland 3995 144 [4%] 92 2%

Total 1484 ha
Internal farm recycling ponds (IFRP)

Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 222 1%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 178 0.7%
Samphire forbland 43, 590 279 [0.6%] 30 0.07%
Ephemeral wetland 6973 159 [2%] 10 0.1%
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Vegetation community Total  ha
in project area1

Total clearing proposed for 
project (ha) [% of project area]

Total clearing area (ha) per 
infrastructure item

% of project area vegetation 
community impacted2

Melaleuca dealbata low open woodland 3995 144 [4%] 2 0.05%
IFRP total clearing 442 ha

Infill zone
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 113 0.5%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 49 0.3%
Melaleuca dealbata low open woodland 3995 144 [4%] 6 0.2%

Infill zone total clearing 168 ha
Main feeder channel (MFC) and Farm feeder channels (FFCs)

Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 147 0.6%
Ephemeral wetland 6973 159 [2%] 29 0.4%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 9 0.05%
Melaleuca dealbata low open woodland 3995 144 [4%] 6 0.2%

MFC and FFC total clearing 191 ha
Solar PV farms (includes main farm)

Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 32 0.1%
Ephemeral wetland 6973 159 [2%] 5 0.07%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 3 0.02%

Solar PV farms total clearing 40 ha
Main discharge channel (MDC)

Samphire forbland 43, 590 279 [0.6%] 75 0.2%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 31 0.2%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 14 0.06%

MDC total clearing 120 ha
Farm services

Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 6 0.02%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 4 0.02%
Ephemeral wetland 6973 159 [2%] 1 0.01%

Farm services total clearing 11 ha
Substation (electricity)

Ephemeral wetland 6973 159 [2%] 0.3 0.004%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 0.2 0.0008%

Substation total clearing 0.5 ha
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Vegetation community Total  ha
in project area1

Total clearing proposed for 
project (ha) [% of project area]

Total clearing area (ha) per 
infrastructure item

% of project area vegetation 
community impacted2

Road, transmission line and freshwater conveyance (FWC)
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 143 0.7%
Wild plum (Terminalia platyphylla) low 
open woodland

332 29 [9%] 29 9%

Ghost gum (C. bella) woodland on the 
estuarine-deltaic plain

744 11 [2%] 11 1%

Ephemeral wetland 6973 159 [2%] 11 0.2%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 11 0.05%
Melaleuca dealbata low open woodland 3995 144 [4%] 23 0.6%
Ghost gum (C. bella) and Grevillea 
pteridifolia low woodland

3424 15 [0.4%] 8 0.2%

Fringing open forest 1373 1 [0.1%] 1 0.07%
FWC total clearing 237 ha

Airstrip
Ghost gum (C. bella) and Grevillea 
pteridifolia low woodland

3424 15 [0.4%] 4 0.1%

Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 3 0.02%
Airstrip total clearing (doesn’t include areas already cleared) 7 ha

Shale and laterite borrow pits
Calytrix exstipulata tall shrubland 1225 21 [2%] 20 2%
Ghost gum (C. bella) woodland on the 
coastal erosional plain

4465 75 [2%] 16 0.4%

Ghost gum (C. bella) and Grevillea 
pteridifolia low woodland

3424 15 [0.4%] 2 0.06%

Darwin stringybark/Darwin woollybutt 
woodland

12447 93 [0.8%] 2 0.02%

Shale and laterite borrow pits total clearing 40 ha
Road/transmission line (electricity)

Estuarine deltaic plain wetland 2306 19 [1%] 19 0.8%
Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 18 0.09%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 15 0.06%
Melaleuca dealbata low open woodland 3995 144 [4%] 13 0.3%
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Vegetation community Total  ha
in project area1

Total clearing proposed for 
project (ha) [% of project area]

Total clearing area (ha) per 
infrastructure item

% of project area vegetation 
community impacted2

Ghost gum (C. bella) woodland on the 
coastal erosional plain

4465 75 [2%] 5 0.1%

Road/transmission line total clearing 70 ha
Central facilities, village and service corridor

Ghost gum (C. bella) woodland on the 
coastal erosional plain

4465 75 [2%] 45 1%

Darwin stringybark/Darwin woollybutt 
woodland

12447 93 [0.8%] 5 0.04%

Central facilities, village and service corridor total clearing 50 ha
Wastewater treatment plant (WWTP), spray field and access road

Ghost gum (C. bella) woodland on the 
coastal erosional plain

4465 75 [2%] 8

Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 5
Melaleuca dealbata low open woodland 3995 144 [4%] 2

WWTP, spray field and access road total clearing 15 ha
Internal roads

Canegrass (Ophiuros) grassland 19, 434 1093 [6%] 8 0.04%
Ephemeral wetland 6973 159 [2%] 3 0.04%
Calytrix exstipulata tall shrubland 1225 21 [2%] 1 0.1%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 1 0.004%
Ghost gum (C. bella) and Grevillea 
pteridifolia low woodland

3424 15 [0.4%] 1 0.03%

Roads total clearing 14 ha
Main Legune access road

Darwin stringybark/Darwin woollybutt 
woodland

12447 93 [0.8%] 87 0.7%

Melaleuca spp. low woodland 18, 052 37 [0.2%] 37 0.2%
Flood-out plain wetland 195 8 [4%] 7 4%
Northern rice grass (Xerochloa) grassland 24, 293 1827 [8%] 1 0.004%

Legune access road total clearing 132 ha
Grand total 3820 ha

1corrected to allow for relative percentages in heterogeneous polygons; project area = Legune Station
2ie (Total clearing area per infrastructure item/Total ha in project area) x 100
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5.1.1 Vegetation community diversity - local impacts
For this section, ‘local’ is defined as the Project area i.e. Legune Station.  As summarised in Table 3, 
direct impacts through clearing for each vegetation community are as follows (percentages in 
brackets are the extent of this clearing in terms of the overall vegetation community as mapped in 
this report for the project area):

 Wild plum low open woodland – 29 ha (9%)
 Northern rice grass (Xerochloa imberbis) grassland – 1827 ha (8%)
 Canegrass (Ophiuros exaltatus) grassland – 1093 ha (6%)
 Flood-out wetland – 8 ha (4%)
 Melaleuca dealbata low open woodland – 144 ha (4%)
 Calytrix exstipulata tall shrubland – 21 ha (2%)
 Ghost gum (C. bella) woodland on the estuarine-deltaic plain – 11 ha (2%)
 Ghost gum (C. bella) woodland on the coastal erosional plain – 75 ha (2%)
 Ephemeral wetland – 159 ha (2%)
 Darwin stringybark/Darwin woollybutt woodland – 93 ha (0.8%)
 Permanent wetland – 19 ha (0.8%)
 Samphire forbland – 514279 ha (0.6%)
 Ghost gum (C. bella) and Grevillea pteridifolia low woodland – 15 ha (0.4%)
 Melaleuca low woodland – 37 ha (0.2%)
 Fringing open forest – 1 ha (0.1%).

Clearing of less than 5% of a vegetation communities extent at the local scale will have a minor to 
negligible impact on that community overall. Vegetation communities where proposed clearing will 
exceed 5% of the mapped extent in the project area are Wild plum low open woodland (9%), 
Northern rice grass (Xerochloa imberbis) grassland (8%) and Canegrass (Ophiuros exaltatus) 
grassland (6%).

Expected impacts to these vegetation communities are discussed below.

Wild plum low open woodland
Wild plum low open woodland is primarily located on the estuarine-deltaic plain in one large patch 
dominated by one species, wild plum.  In this area, it is represented by ‘mature’ low open woodland 
with emergent trees growing to 25 m; many other shorter trees have spread to 15 m width and 
provide considerable shelter to stock and wildlife.  This large 330 ha patch is unique within the 
project area – in fact, it could not be matched to any other vegetation community previously 
described in the NT (that was reviewed for this project), and it may be a rarely occurring community.

The only other area of this community mapped in the project area was dominated by wild plum but 
had a considerable species diversity sharing its tree and shrub layers, including at least two other 
species of Terminalia.  This second patch (actually two patches of approximately 30 ha total, 
separated only by a track) also lacked the mature trees that were conspicuous in the larger patch.
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Clearing of the larger patch of wild plum low open woodland will occur for the road and FWC service 
corridor, and will constitute a linear clearing of approximately 1.8 km long and 150 m wide.  This 
clearing will have a minor impact on the community in the project area - it does not contain 
threatened species or their habitats, or any flora species that are otherwise noteworthy – its primary 
value lies in the large mature trees present, and its uniqueness in the project area and on the 
estuarine-deltaic plain.

Northern rice grass and canegrass grasslands
Grassland dominated by northern rice grass is one of the most extensive communities on the 
estuarine-deltaic plain, where it forms a major part of a grassland mosaic with canegrass grassland.  
It is particularly prevalent in the northern section of the Legune delta, where the majority of the 
project footprint is proposed to be located and where the majority of this community will be 
cleared. It is not known to contain any threatened flora species and species diversity was moderate.  

A total of 1827 ha of the mapped extent of this community in the project area would be cleared, and 
22, 466 ha will be retained (92% of the mapped project/local area extent).  Likewise for canegrass 
grassland – a total of 18, 341 ha (94% of the mapped project/local area extent) will be retained after 
1093 ha is cleared for this project.  These grasslands will continue to be managed under the existing 
regime (i.e. as grazing land).  Therefore, the clearing of 8% and 6% of the total local extent of 
northern rice grass grassland for the Sea Dragon project will have a minor impact on vegetation 
community diversity at the local level, as large areas of this community will have been retained.

5.1.2 Vegetation community diversity - bioregional and NT scale impacts
Table 4 summarises the impact of clearing to each vegetation community in terms of its mapped 
extent in the Victoria-Bonaparte bioregion, and in the NT overall.  Known extents of vegetation units 
defined and mapped in the NT 1:1 million vegetation mapping project undertaken in 1990 (Wilson et 
al.) have been compared to clearing areas proposed for the vegetation communities identified and 
mapped for this project.  See Table 2 for a summary of these communities, Appendix B for the 
mapping, and Appendix C for an outline of each vegetation community and discussion of analogies 
to vegetation community definitions from other mapping projects.  

Note that repeatable groupings of vegetation species with similar structural characteristics are 
referred to as ‘vegetation communities’ in this report, whereas Wilson et al. (1990) use the term 
‘vegetation units’.  This different terminology has been retained when discussing the Wilson et al.
mapping, so as to differentiate between the groupings identified in these separate reports.

It should also be noted that the 1990 Wilson et al. (1990) mapping project was undertaken at a 
much broader scale than mapping for this project (which was produced at a scale of 1:50, 000).  In 
addition, the degree of community diversity sampled was greatly restricted for this report, as the 
focus was primarily on the project footprint and its immediate surrounds.  Therefore, vegetation 
community definitions for this report are likely to be reflect local conditions to a greater extent, and 
will often not easily match those of Wilson et al. (1990).  In some cases, more than one of the 
vegetation communities defined for this project are analogous to a single Wilson et al. vegetation 
unit.  For example, five vegetation communities for this project fit within the definition of unit 54, 
mixed closed-grassland/sedgeland on seasonal floodplain, in Wilson et al. (1990). 
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In addition, at 1:1 million scale, communities that occur in small or narrow patches will not be 
mapped (small was defined in Wilson et al. (1990) as less than three to five kilometres diameter).  As 
such, unit 53 (paperbark swamp) was not mapped in the Victoria-Bonaparte bioregion, although it 
clearly occurs in the project area – the omission is likely due to its occurrence here in narrow, linear 
bands.  Therefore, no area statistics for unit 54 exist for the bioregion.  Further, communities that 
may have only a minor occurrence may not be included in any vegetation unit description – for 
instance, Calytrix exstipulata tall shrubland, which occupies 1225 ha in the project area but which is 
not analogous to any vegetation unit described in Wilson et al. (1990) (but matches a community 
described by Brocklehurst et al. (1998)).  Where communities identified in the project area are not 
described at all by Wilson et al. (1990), they have been compared to statistics for their vegetation 
class (the next highest order of arrangement above ‘unit’).

In total, ten NT vegetation units and one vegetation class (unable to be matched to unit) defined by 
Wilson et al. (1990) were identified within the project footprint (see Table 4).  Of these, proposed 
clearing for this project will have a direct impact of more than one percent of the total unit/class 
area in the bioregion for two vegetation units only (statistics on area are taken from Natural 
Systems, 2004, unless otherwise indicated):

 Xerochloa (ricegrass) grassland (unit 104) – clearing will remove 2920 ha, which equates to four
percent of its bioregional extent and three percent of its NT-wide extent

 Mixed closed-grassland/sedgeland (seasonal floodplain) (unit 54) – clearing will remove 186 ha, 
which equates to four percent of its bioregional extent and 0.02% of its NT-wide extent.

For the purpose of assessing impact for this project, clearing impacts of one percent or less have 
been assessed as negligible. Therefore, the statistics in Table 4 indicate that for the majority of 
vegetation units, proposed clearing will have a negligible impact at a bioregional and NT-wide scale. 

Northern rice grass grassland unit
Within the NT, the northern rice grass grassland vegetation unit is found ‘on plains elevated from 
the inland margin of…salt flats’ and ‘along the inland edge of salt flats, along the Gulf of Carpentaria 
coast [and]…adjacent to the tidal flats along the north coast’.  The project footprint is proposed in 
the largest mapped occurrence of this community (Wilson et al., 1990). The topographic and 
geographic location of this vegetation unit means it is generally unsuitable for development, with 
the exception of projects such as this.

At least 40, 800 ha, 88% of the overall patch, will be retained.  Retention of 96% of this vegetation 
unit at the bioregional scale, and 97% at the NT-wide scale, will ensure that it continues to maintain 
its representation at those scales.  Therefore, the impact of the proposed clearing of this vegetation 
unit at a bioregional and NT-wide scale will be minor.

Mixed closed-grassland/sedgeland (seasonal floodplain) unit
Mixed closed-grassland/sedgeland (seasonal floodplain) is a minor component of the Victoria 
Bonaparte bioregional vegetation assemblage, where it represents just 0.5% of the unit extent in the 
NT.  The remaining 834, 122 ha of this unit is located primarily in the Darwin and Arnhem coastal 
regions, with 24% located within protected areas (Natural Systems, 2004). 
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The three communities that comprise mixed closed-grassland/sedgeland in the project area are the 
wetland communities (see Table 4) – of these, the majority of clearing (85%) is proposed in 
ephemeral wetland, 10% is proposed in permanent wetland and 5% is proposed in flood-out 
wetland.

The retention of 96% of the bioregional extent and 99.5% of the NT-wide extent indicates that 
clearing impacts on this vegetation unit will be minor at the bioregional scale and negligible at the 
NT-wide scale.
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Table 4 Vegetation communities’ regional summary

Vegetation community1 NT 1:1 m vegetation unit2 (in decreasing 
order of project clearing extent)

Max.
clearing 
extent (ha)

Area of unit/class in 
bioregion (% of units NT
area)

% of unit/class in 
protected area in 
bioregion (% in NT
protected areas)

% of unit/class 
area to be 
cleared in 
bioregion

Northern rice grass (Xerochloa) 
grassland

104-Xerochloa (Rice grass) grassland 1827 ha 75, 298 ha (92%) 0% (0%) 4% of unit 104

Canegrass (Ophiuros) grassland 1093 ha

Samphire forbland 106-Saline tidal flats w/ scattered chenopod 
low shrubland (samphire)

279 ha 208, 205 ha (27%) 0.6% (9%) 0.1% of unit 106

Ephemeral wetland 54–Mixed closed-grassland/sedgeland 
(seasonal floodplain)

159 ha 4469 ha (0.5%) 0% (24%) 4% of unit 54

Estuarine-deltaic plain wetland 19 ha

Flood-out wetland 8 ha

Melaleuca dealbata low open 
woodland

53–Melaleuca open-forest (paperbark 
swamp) – Not mapped in VB Bioregion

144 ha 0 ha (161, 098 ha in NT) 0% (27%) 0.1% of unit 53 in 
NT

Melaleuca spp. fringing open 
forest

1 ha

Darwin stringybark/Darwin 
woollybutt woodland

4–E. miniata (Darwin woolly-butt) and E. 
tetrodonta (Darwin stringybark) open forest 
with Sorghum grassland understorey

93 ha 93, 985 ha (2%) 0% (11%) 0.1% of unit 4

Ghost gum (Corymbia bella) 18–Eucalyptus papuana/E. polycarpa 75 ha 24, 758 ha (10%) 0% (1%) 0.3% of unit 18
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Vegetation community1 NT 1:1 m vegetation unit2 (in decreasing 
order of project clearing extent)

Max.
clearing 
extent (ha)

Area of unit/class in 
bioregion (% of units NT
area)

% of unit/class in 
protected area in 
bioregion (% in NT
protected areas)

% of unit/class 
area to be 
cleared in 
bioregion

woodland on the coastal 
erosional plain

woodland with grassland understorey

Ghost gum (C. bella) woodland 
on the estuarine-deltaic plain

11 ha

Ghost gum (C. bella) and 
Grevillea pteridifolia low 
woodland

51a-Grevillea pteridifolia, Banksia dentata 
low woodland with Eriachne grassland 
understorey

15 ha 45, 538 ha (8%) 0% (14%) 0.1% of unit 51

Melaleuca low woodland 51–Melaleuca viridiflora/ Eucalyptus low 
open woodland with Chrysopogon fallax
grassland understorey

37 ha

Wild plum (Terminalia 
platyphylla) low open 
woodland

44–Terminalia arostrata (nutwood) low open 
woodland with Chrysopogon fallax, 
Dichanthium grassland understorey

29 ha 23, 552 ha (8%) 0% (0%) 0.1% of unit 44

Calytrix exstipulata tall 
shrubland

No analogous vegetation unit; 
Class= mixed species low open woodland

21 ha 38, 275 ha (2%) 38% (12%) 0.1% of class

Mangrove low closed forest 105-Mangal low closed-forest 9 ha 1399 ha (1%) 0% (8%) 0.6%

1 For full description see Table 2; 2NT 1:1 million vegetation units (Wilson et al. 1990) – see Appendix C for community fact sheets and discussion of analogous vegetation units:  because 
mapping done for this project is at a much finer scale (1:50, 000), vegetation communities do not always match NT 1:1 million units – when this occurs, data for vegetation by NT vegetation 
class is given; vegetation unit and class extent data (Natural Systems, 2004)
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5.1.3 Loss of flora habitat and least concern species 
Overall, approximately 3820 ha of remnant vegetation will be cleared for this project - two percent 
of the 178, 800 ha of the project area overall.  The project area is also contiguous with more 
extensive areas of remnant vegetation on the coastal plain to the east and west, and in the Legune 
range, Spirit Hills, and adjacent areas of coastal erosional plain to the south.

As discussed in Sections 5.1.1 and 5.1.2 above, large areas of all mapped vegetation communities 
will be retained by the project when clearing is completed.  Impacts on flora habitat and flora 
species diversity of least concern species are expected to be negligible. 

5.1.4 Impacts to near threatened and data deficient species 
As outlined in Section 4.5.2, two species listed as near threatened under NT legislation were 
recorded from within or directly adjacent to the project area:

 Fine-leafed Kimberley fan palm (Livistona lorophylla)
 Turraea pubescens.

Fine-leaved Kimberley fan palm was recorded from hills and ranges formed of Legune formation 
rocks.  Suitable habitat for this species is located in the large Legune range in the south east of the 
project area, and in the Spirit Hills located along the southern boundary of the project area.  A small 
population was also found growing on hills located next to the Marralam community, but just 
outside the project area. The nearest proposed item of project footprint is at Marralam, where a 
new access road is proposed 500 m from the nearest boundary to this habitat type. This species was 
not observed in apparently suitable habitat adjacent to the Forsyth Creek dam.  Therefore, clearing 
for this project will not have an impact on the fine-leafed Kimberley fan palm and the Marralam 
population is too far from the road to be impacted by dust. 

Turraea pubescens was recorded from monsoon vine thicket on a small residual located two 
kilometres south east of the Bundaberg stock yards (see Figure 4), and it may be present in other 
monsoon vine thicket patches within the project area.  Monsoon vine thicket is generally restricted 
within the project area to small residuals on the estuarine deltaic plain, and patches of limited size 
on the coastal erosional plain and in ranges.  No clearing within or adjacent to this habitat type is 
proposed for the project, and consequently, no impacts from clearing will occur.

Four species listed as data deficient were recorded in the project area (see Section 4.5.2).  Species 
listed as data deficient are those whose conservation status cannot be accurately categorised from 
available information.  Of the species recorded, three were located in habitats that will be impacted 
by clearing for the Legune access road:

 Eleocharis acutangula – recorded in small ephemeral waterholes (inundated gilgai) within 
Melaleuca low woodland on the flood out plain

 Ptilotus capitatus and Spermacoce gibba – recorded from the coastal erosional plain within 
Darwin stringybark/Darwin woollybutt woodland.
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All of these species are relatively widespread in other Australian states (particularly E. acutangula) 
(AVH, 2016), and E. acutangula is considered likely to be more widespread within the NT than 
current records indicate (Cowie and Stuckey, 2008).  None of these three data deficient species were 
widespread within the project area, all of them being represented by a few records each.  Given all 
were recorded from habitats that are well represented within the project area and within the 
bioregion and NT generally, impacts on these species from clearing for this project are expected to 
be minor.

5.1.5 Land degradation
The main issues related to land degradation arising from the clearing of vegetation are: 

 Erosion – related to soil type and slope
 Impacts on water bodies – creeks and wetlands
 Disturbance of acid sulphate soils
 Salinity – removal of vegetation resulting in the rising of the water table.

Erosion
The NT Department of Natural Resources, Environment, the Arts and Sports has published guidelines 
(2010a) which establish risk parameters for the clearing of native vegetation.  These guidelines 
indicate that soil types in the project area that may be of high risk to developing erosion in event of 
clearing include:

 Soils that are imperfectly to very poorly drained
 Soils on slopes in excess of one degree
 Fragile soils including sandy and dispersive soils, sodic soils, and soils derived from siltstone.

Field observations suggest that the majority of the project footpring on the estuarine-deltaic plain 
will be located on slopes of zero to two degrees slope.  Many of these soils will also be imperfectly to 
very poorly drained.  In some places, soils were observed to have a high silt content (at least on the 
surface) and may therefore be relatively fragile if vegetation cover is removed.  Where soils and/or 
slopes are potentially at risk in the event of vegetation removal, clearing should only be undertaken 
in association with a sediment and erosion management plan, and if necessary a soil conservation 
plan.  

Where appropriate engineering solutions have been planned for prior to clearing, and are 
implemented and monitored effectively, impacts from erosion can be successfully prevented. Issues 
relating to soil are outside the scope of this report and will be discussed in detail in a separate 
section of the EIS.

Clearing impacts on water bodies
Vegetation in riparian zones plays an important ecological role and clearing should be minimised or 
avoided where possible. The project footprint generally does not contain riparian vegetation. 
However, in the vicinity of Alligator Creek service corridors will be required to cross wetland areas.  
In addition, the main (existing) access road to Legune Station crosses approximately one kilometre of 
a Sandy Creek tributary (the sumplands of the flood-out plain) which contains closed sedgeland 
(flood-out plain wetland).  This access road will require widening (with approximately eight hectares 
of clearing proposed). 



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd 67

Where these crossings are necessary, impacts can be minimised if best-practice engineering controls 
and construction methods are utilised, including sediment and erosion plans, and appropriate flood 
planning is conducted. Where possible, the clearing footprint in these areas should be minimised to 
reduce the required removal of fringing vegetation, and disturbed areas should be carefully 
rehabilitated post-construction.

Disturbance of acid sulphate soils
The majority of the project footprint is located in areas with a high potential for the presence of acid 
sulphate soils. This issue will be considered in more detail in a separate section of the EIS.  If a 
suitable acid sulphate soil management program is in place prior to clearing, land degradation 
impacts arising from clearing in such areas are avoidable.

Salinity
Vegetation plays an important landscape role in the regulation of soil water levels – it decreases run-
off volumes by increasing soil permeability, and its roots access and utilise soil water, thus helping to 
keep the water table below the ground surface (Department of Natural Resources (Queensland), 
1997). Given that water is the major transporter of salts within the soil profile, the role of 
vegetation in regulating soil salinity is a critical one.  Vegetation plays a particularly important role at 
sites where water enters the water table (recharge zones) and where it exits (discharge zones).

Within the Project area, the major recharge zones are the surfaces of the coastal erosional plain and 
the Legune ranges– the former has extensive areas of sandy soil underlain by laterite, and the latter 
has extensive areas of fractured sandstone (Tickell and Hill, 2001). These recharge zones are 
characterised by woodlands of Eucalyptus spp., dominated by Darwin stringybark and/or Darwin 
woollybutt (in the case of the coastal erosional plain) and Corymbia dichromophloia (in the case of 
the ranges).

Discharge zones within the Project area are more limited and include springs where waterways leave 
the Legune ranges, and the zone at the boundary between elevated land forms (recharge zones) and 
the estuarine-deltaic plain.  In the latter, heavy clay soils act as a barrier to the lateral movement of 
groundwater, and groundwater discharge can occur (Tickell and Hill, 2001).  Both sites of discharge 
are associated with particular vegetation communities – the springs are characterised by a 
particularly diverse form of the Melaleuca spp. fringing open forest community, and the discharge 
zones at the upslope fringe of the estuarine-deltaic plain generally comprise a sub community of the 
Melaleuca dealbata woodland community (M. sericea and/or M. acacioides low open woodland).  

Discharge can also occur when vegetation removal is excessive in areas with sufficient upward 
hydrologic pressure, because the vegetation is no longer present to maintain the water table level.  
If groundwater in these areas is saline, soil salinity can occur.  As outlined by Tickell and Hill in their 
investigation of soil salinity at Legune station (2001), soil salinity is a localised problem at existing 
discharge zones within the Project area, which indicates that groundwater here has the potential to 
elevate salinity levels in the upper soil profile if levels rise.
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However, clearing associated with this Project is not expected to result in land degradation due to 
salinisation of the soil profile.  Clearing within recharge zones will be less than 0.5% of the overall 
recharge zone extent within the Project area.  Clearing within the M. sericea and/or M. acacioides 
low open woodland sub-community is proposed in two places, both associated with roads that exit 
the coastal erosional plain onto the estuarine-deltaic plain.  One section involves 1.2 ha of clearing 
(approximately 100 m wide by between 75 and 170 m long), the other two hectares of clearing 
(approximately 40 m wide by 470 m long). Both clearing areas are located in the same vegetation 
patch, which comprises 142 ha – therefore, the proposed clearing represents 1.5% of the overall 
patch. Given clearing for both areas is for linear infrastructure, and the clearing (and infrastructure) 
is proposed to be located perpendicular to the slope (that is, parallel with the direction of 
groundwater), impacts are not expected to be significant.

5.2 Impacts on groundwater and groundwater dependent ecosystems
Stage one of the Project will not involve the use of groundwater.  Within the Project area, the major 
recharge zones are the coastal erosional plain (22, 934 ha within the Project area) and the Legune 
ranges (19, 100 ha within the Project area), with minor recharge occurring on small residuals located 
on the estuarine-deltaic plain.  Clearing proposed for these recharge zones is restricted to the 
coastal erosional plain and will amount to less than 0.5% of the total area of these recharge zones 
within the Project area. Consequently, impacts to groundwater availability or GDEs are not expected.

Groundwater dependent ecosystems in the Project area are considered to be facultative, that is, 
they are likely to have a partial reliance on groundwater.  Therefore, GDEs may be impacted by 
changes to surface water availability, and this is discussed below.

5.3 Changes to surface water availability in local catchments
Much of the floodplain vegetation within the project area is subject to, and reliant on, seasonal 
inundation.  However, hydrological patterns have been altered in recent years by the installation of 
bunds across the floodplains, and then the construction of the Forsyth Creek dam, with annual water 
releases in the dry season.  The Project Sea Dragon Grow-out Facility proposal includes the intention 
to divert these dry season water releases to the grow out ponds.  The resulting changes to floodplain 
hydrology will have an impact on the Alligator and Forsyth Creek floodplains, and this is discussed 
below.

5.3.1 Hydrology of the floodplains
Prior to the completion of the Forsyth Creek dam in 2007, floodplains associated with both Alligator 
Creek and Forsyth Creek had a seasonal inundation pattern – that is, low-lying sections of the 
floodplains begin to fill from the first rains (usually in October-November), with rainfall typically 
reaching a peak in March, after which inundation gradually subsides. By the time the wet season 
commences again, almost all of this inundation has gone.  Inundation on the Alligator Creek 
floodplain is generally greater than that on the Forsyth Creek floodplain. A system of bunds, raised 
roadways and culverts has been incrementally introduced to the floodplains to support pastoral 
operations, which had the effect of banking up floodwaters and slightly increasing depth and extent 
of inundation. However, even with the bunds, high evaporation rates will result in the almost 
complete drying of much of these floodplains (with the exception of the lower Alligator Creek 
wetland) through the dry season (Water Technology, 2016).
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On the completion of the Forsyth Creek dam, which intercepts the upper eight percent (56 km2) of 
the Forsyth Creek catchment, the practice of inundating the floodplains with stored surface water 
from the dam during the dry season was commenced.  These dam releases generally occur in the 
mid-late dry season, and can inundate the Alligator Creek and Forsyth Creek floodplains for up to 
two months, although depth and extent is less than an average wet season inundation event (Water 
Technology, 2016).

For Alligator Creek, this represents a surface water surplus both spatially and temporally – spatially 
because it is extra water from a neighbouring catchment, and temporally because it is surface water 
that would not normally be present in the mid-dry season.  The constructed bunds across the 
Alligator Creek floodplain result in a slight increase in the depth and extent of inundation (compared 
to depth and extent of inundation should no bund be present). Together, the dry season inundation 
event and the constructed bunds have the effect of maintaining inundation in Alligator Creek 
wetland areas for longer, so that many areas remain inundated for most of the year.  In addition, 
bunds result in a slightly higher inundation extent and depth than would be experienced in their 
absence (Water Technology, 2016).

However, the surplus to Alligator Creek has been taken from the annual (primarily wet season) 
water supply that the mid and lower Forsyth Creek catchment would receive from the eight percent 
of its upper catchment that has been dammed.  Even with dry season supplementation, the annual 
volume of surface water flowing through the mid and lower Forsyth Creek catchment has been 
reduced since the construction of the 2007 dam (because this supplementation is shared with 
Alligator Creek).  This has the effect of reducing wet season surface water volume to the mid and 
lower Forsyth Creek catchment, which results in a decreased depth and extent of flood plain 
inundation. In addition, the Forsyth Creek floodplain fills later in the wet season than it would in the 
absence of the dam.  In the dry season, the supplementary surface water release returns some of 
this lost volume at a time when the floodplain would usually be substantially dry, and bunds retain it 
for up to eight weeks, by which time the floodplain is dry again (Water Technology, 2016).

Therefore, the hydrology of the Alligator and Forsyth Creek floodplains has changed considerably 
since construction of bunds, with greater changes occurring after the completion of the Forsyth 
Creek dam.  The Alligator Creek floodplain now receives more surface water volume than previously, 
with more water retained for longer, particularly within its upper floodplain.  In contrast, the Forsyth 
Creek floodplain receives less surface water volume, with less retained downstream of the dam
(Water Technology, 2016).

5.3.2 Impacts from changes to hydrology
The ecology of seasonal wetlands in climates with strong seasonal variation is complex and as yet 
poorly understood (Finlayson, 2005).  In their study of wetlands on the Magela Creek floodplain (east 
of Darwin), Finlayson et al. (1989) found vegetation species composition and distribution was greatly 
influenced by the duration and depth of inundation.  In addition, they speculate that the timing of 
inundation events plays an important part in vegetation community zonation. Therefore, changes to 
the extent, depth and timing of inundation events on the Alligator and Forsyth Creek floodplains are 
likely to result in changes to vegetation composition in these areas.
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The impact that the Forsyth Creek dam and resulting hydrological changes (in particular, annual mid-
dry season inundation events) have had to floodplain vegetation communities in Forsyth and 
Alligator Creeks over the nearly 10 years since its construction is difficult to quantify, given it would 
require an understanding of the pre-dam flood plain vegetation communities (which is not 
available).  Review of a series of aerial images taken in May-June 1967 (series Legune 1967, scale 
1:80, 000) of the Forsyth Creek floodplain was conducted in an attempt to detect changes to woody 
vegetation patterns.  This indicated that woodland of Melaleuca dealbata and woodland of 
Barringtonia acutangula appears to be more common in the Forsyth Creek catchment compared to 
50 years ago.  Barringtonia woodland (with M. dealbata as a subdominant component) has 
expanded eastward across approximately 280 ha of the Forsyth Creek channel in the vicinity of the 
Sweetwater bore, and M. dealbata woodland now occupies approximately 180 ha that appeared to 
be grassland in 1967 (see Plate 23).

Plate 23 Areas of noticeable thickening in the Forsyth Creek floodplain mapped on a 1967 aerial image

The blue line indicates the Forsyth Ck channel (or its approximate line of direction where it is obscure – direction of flow is 
generally north), the yellow polygon indicates the current extent of Barringtonia acutangula that has thickened since 1967
(~280 ha), and the white polygon indicates the current extent of Melaleuca dealbata that has thickened since 1967 (~180 
ha).  The solid vertical line just to the left of centre is a gap between imagery tiles. Note that the areas within the polygons 
appear to be relatively free of woody vegetation.

Field observations suggest that much of the B. acutangula expansion evident in Plate 23 may be less 
than 15-20 years old, with plants in this area relatively small, well-spaced, and with a very broad and 
low habit (see Plate 24). It is speculated that this woody vegetation, which was not evident in the 
1967 aerial, may have expanded in response to changes to floodplain hydrology such as the 
construction of bunds, and in the last 10 years the construction of the Forsyth Creek dam and 
regular mid-dry season inundation events. However, other explanations may include climatic 
changes or fire history.
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Plate 24 Images of the Barringtonia woodland east of Forsyth Creek, in the Sweetwater bore vicinity

Left: aerial image facing south, with the Forsyth Creek channel in the centre (the water is covered in green Lemna 
aequinoctialis); Right: image of the Barringtonia woodland taken from north west of Sweetwater bore (in the northern 
section of the black polygon in Plate 21) – this vegetation is not evident in the 1967 aerial imagery.

The proposal to cease dry season releases to the Alligator and Forsyth Creek floodplains, so as to 
divert that water to the grow out ponds, will in effect restore these floodplains to their natural 
hydrological regime - that of a strongly seasonal, wet-dry pattern. The Alligator Creek floodplain will 
revert to its natural hydrological regime, with the exception of the bunds constructed by Legune 
Station in previous years so as to retain flood waters on the floodplain for longer.  

However, the Forsyth Creek dam intercepts eight percent of the upper catchment of Forsyth Creek.
Effectively, approximately eight percent of flow was taken from wet season flood volumes, with 
approximately one to two percent of this restored in the mid-dry season (1.6%, five giga-litres, was 
restored in the 2015 dry season (Arrowsmith, C., pers. comm., 18/7/2016)).  This leaves an annual 
deficit of approximately six to seven percent of surface water volume in relation to pre-dam 
conditions.  Ceasing dry season releases to the Forsyth Creek floodplain represents an increase in 
this surface water deficit to the full eight percent annually – that is, eight percent less surface water 
volume than under natural (ie pre-dam) conditions, and at most two percent less surface water in 
the dry season under current, post-dam conditions.

Impacts to the Forsyth Creek floodplain that may result from such a decrease in the annual volume 
of inundation include thickening of woody native species such as B. acutangula, and an increase in 
the prevalence of weeds such as parkinsonia, para grass and olive hymenachne (the former is 
already a common component of the Barringtonia woodland in this area, and the latter is already 
well-established along sections of the Forsyth Creek channel). In addition, changes to the spatial and 
temporal characteristics of the estuarine deltaic plain wetland community are likely, given the 
documented susceptibility of such communities to changes in inundation depth and extent 
(Finlayson et al., 1989; Finlayson, 2005). This may affect some or all of that communities 2306 ha 
mapped extent within the project area.

5.4 Eutrophication of coastal waters
One of the impacts associated with prawn farms internationally is eutrophication of the 
environment (usually coastal waters) into which waste water is discharged, which can have an 
impact on mangrove communities in particular. This has been discussed in the Water Quality report.



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd 72

5.5 Introduction of weeds
The movement of earthmoving machinery and other plant and construction materials to a site 
always involves the risk of the introduction of weeds.  In addition, the use of that machinery on site 
can contribute significantly to the spread of existing weeds within the site. However, if thorough 
weed hygiene measures are implemented, the risks associated with this can be minimised.  This 
includes careful weed wash-down of all plant and equipment moved to the construction site, and 
the requirement for contractors to complete legal declarations to the effect that their equipment is 
free of weed seeds.  Weed wash-downs should be documented and evidence of this should be 
collected.

Where the soil seed bank on site already has a weedy component, further movement of those seeds 
within the site by earthmoving equipment can be impossible to avoid.  In this case, monitoring of 
works areas post-construction should be undertaken and eradication of weeds observed in new 
areas should be completed at an appropriate time in the lifecycle of the weed.  At present, all of the 
weeds observed on Legune station were primarily weeds spread by grazing stock, and are more 
likely to attach to personnel than equipment (with the exception of neem).  However, the influx of 
plant, materials and personnel for a major construction project has attached a significant risk of the 
introduction of new weeds, particularly where wetlands are present, and this risk requires vigilance 
to avoid ongoing impacts.

5.6 Species of conservation significance
Two species listed as near threatened under NT legislation were recorded from within or directly 
adjacent to the project area (see Section 4.5.2):

 Fine-leafed Kimberley fan palm (Livistona lorophylla)
 Turraea pubescens.

Impacts to these species from clearing are not expected, and this has been discussed in Section 
5.1.4.  However, both species are fire sensitive.   Cowie and Stuckey (2008) report research that 
suggests a fire interval of less than five years will be detrimental to the fine-leafed Kimberley fan 
palm, and that the main threat to both this species and T. pubescens is changes to fire regimes.
Given that habitat for these species will not be directly impacted by clearing or the location of 
infrastructure, it is concluded that the only threatening impact from the Sea Dragon project is if a 
new fire management regime is introduced that does not take into account the ecological needs of 
these species and the habitats in which they occur.
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6 Mitigation of impacts
Recommendations to mitigate impacts identified in Section 5 are as follows:

1. To mitigate impacts to flora species listed as data deficient under NT legislation
a. As early as possible prior to clearing in Darwin stringybark/Darwin woollybutt 

woodland on the coastal erosional plain, and Melaleuca low woodland and flood out 
plain wetland on the flood plain, a pre-clearance survey should be conducted of the 
clearing area by a suitably qualified botanist.  This survey should be conducted in a 
suitable season (ie April-May) for the target species, two herbs and a sedge. The 
results should be communicated to the NT government in the form of a Significant 
Flora Species Survey report, outlining survey methodology and providing mapping of 
traverses.

b. If data deficient (or other conservation significant) species are detected, a 
population survey of that immediate area should be conducted sufficient to identify 
the entire local population within the clearing area and a buffer of 100 m, the 
population should be quantified, mapped and clearly marked on the ground, and the 
results communicated to the NT government in the Significant Flora Species Survey 
report.  

c. Clearing should only be commenced within 100 m of the detected population/s of 
data deficient/conservation significant species with NT government approval
(clearing in areas where no data deficient species were detected is allowable after 
the results of the survey have been communicated to and accepted by the NT 
government).

2. To mitigate impacts to vegetation community diversity at the local scale
a. Clearing of wild plum low open woodland on the estuarine-deltaic plain (for a 

service corridor) should be avoided or minimised where possible – it is a ‘rare’ 
woodland type at the local scale and contains some of the largest trees in the 
project area. Where possible, large trees located within the infrastructure footprint 
that do not need to be removed should be retained and the drip zone protected 
from compaction by fencing (during construction).

b. Top soil (which contains a valuable seed bank) from the borrow pit/quarry site 
should be stockpiled carefully for rehabilitation works where feasible. 

3. To mitigate impacts to vegetation community diversity at the bioregional scale
a. Clearing for the farms and associated areas and service corridors should be planned 

to minimise the removal of ephemeral wetland (the major component of unit 54 to 
be cleared) and northern ricegrass grassland (the major component of unit 104 to be 
cleared) where possible.  Where these communities can be incorporated into 
required open space areas this should be attempted.

b. The design of roadways, bunds and culverts should be undertaken in a manner 
sensitive to the environmental flow requirements of the estuarine deltaic plain 
wetland, as outlined by Water Technology (2016).

4. To mitigate impacts resulting from clearing on potentially unstable slopes and soils
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a. Contour mapping and soils investigations should be utilised to identify areas of 
proposed clearing that are at risk of land degradation through erosion, as identified 
in Section 5.1.5 and in the Land Clearing Guidelines (Department of Natural 
Resources, Environment, the Arts and Sports, 2010a).

b. Where areas at risk of land degradation through erosion have been identified, 
sediment and erosion management plans, including soil conservation management 
plans where necessary, should be developed and implemented prior to the 
commencement of clearing.

c. Cleared vegetation should be mulched or chipped and left on site as a green mulch.  
d. In particular, clearing for access to rock at the shale borrow pit adjacent to the 

Forsyth Creek dam (where slopes are generally between five and ten percent) must 
be planned carefully in accordance with a sediment and erosion management plan.  
Shallow, skeletal soils at this site will be particularly susceptible to erosion.

5. To mitigate impacts resulting from clearing in the vicinity of potential acid sulphate soils
a. Soils investigations should include mapping of the location and depth of 

potential/actual acid sulphate soils in the project footprint.
b. This mapping should be used to inform an Acid Sulphate Soil Management Plan, 

which should be in place prior to clearing/earthmoving commencing.
6. To mitigate impacts resulting from construction in the vicinity of wetlands

a. The clearing footprint in these areas should be minimised to the greatest extent 
practicable.

b. The road widening corridor should be located to the west of the existing road (the 
Legune station access road from Kununurra, the extension of the Weaber Plain/Cave 
Spring road) where it passes adjacent to a coastal erosional plain playa (a shallow 
lake centred on 15°18'36.38"S 129°17'45.52"E).

c. Best practice engineering controls should be developed and implemented in a 
Sediment and Erosion Management Plan to ensure water quality, riparian/aquatic 
vegetation and aquatic fauna are not adversely impacted by construction activities.

d. Construction activities should be planned for the dry season, to reduce impacts from 
sediment and minimise erosion from exposed soils.

e. No lay down areas or materials storage should be located within wetland areas.
7. Ongoing monitoring of communities in the Forsyth Creek floodplain should be undertaken, 

with study plots established before changes to the floodplain inundation regime are 
introduced. In particular, woody native vegetation thickening and the spread of weeds 
(particularly parkinsonia and olive hymenachne) should be monitored/mapped annually
immediately after the wet season and recommendations made in relation to weed control 
(with the objective of complete removal where practicable).

8. To mitigate impacts resulting from the importation of machinery, plant and materials that 
may carry weed seeds

a. A Weed Management Plan (Weed MP) for the construction and operation stages 
should be developed and implemented before construction activities commence.
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b. Weed mapping should be completed before construction commences and should 
form a core component of the Weed MP.  It should map weed infestations within 
the project construction footprint (that is, new infrastructure and any temporary 
areas that will be accessed, eg lay down areas, construction camps etc) and should 
be undertaken by a suitably qualified botanist.  It should be completed prior to any 
construction activity commencing, with mapping to include a buffer of 200 m from 
the outer edge of the proposed project footprint/disturbance area.  

c. Output from this mapping exercise will be digital data including shapefiles, and a 
written report, outlining:

i. Population locations of each weed species in the project footprint
ii. For each discrete population, density observations and a representative 

photographic record will be taken.
d. The Weed MP will include the stipulation that top soil from weed infestation areas 

(as identified in the pre-construction mapping) should be carefully stockpiled and if 
moved, not stored or reused in areas where those weeds are not present.

e. Where the woody weeds parkinsonia or neem are identified within the project 
footprint, 

i. Individuals should be stumped (cut off near ground level).
ii. The top section of the plants stumped should be burnt.

iii. If the area will not be cleared for construction, the stumps should be 
painted with a suitable herbicide (as recommended for that species by a 
suitably qualified professional).  

iv. Locations should be recorded and monitored after every wet season for 
the emergence of seedlings, which should be hand-pulled, sprayed or 
otherwise removed as appropriate.

f. Weed infestations in the borrow pit/quarry area should be flagged or otherwise 
marked on the ground prior to clearing, and during clearing, top soil should be 
carefully stockpiled so that it is not moved elsewhere on the site.  Top soil should be 
retained in any event, for use in rehabilitation.

g. The Weed MP should include vehicle and plant wash down procedures for the 
construction phase, and have a requirement for all contractors bringing 
vehicles/plant onto site to complete a Weed Declaration Form, in which they 
formally declare that all required weed hygiene measures have been taken and that 
their vehicles/plant are free of weed material (in particular, weed seeds). 

h. Particular high risk situations include
 Plant or vehicles imported from the other bioregions or states – weeds such 

as parthenium (Parthenium hysterophorus*) are especially troublesome on 
black cracking clays and are commonly transported on earthmoving 
machinery.

 Plant or vehicles, particularly including boats, that have been in other 
wetland areas – weeds of high concern to wetlands and associated areas, 
and that are not currently present on the Legune delta wetlands, include 
(but are not limited to) these declared species 

o Bathurst burr (Xanthium spinosum*)
o Cabomba (Cabomba spp.*)



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd 76

o Mimosa (Mimosa pigra*)
o Noogoora burr (Xanthium strumarium*)
o Water lettuce (Pistia stratiotes*)
o Pond apple (Annona glabra*)
o Prickly acacia (Acacia nilotica*)
o Salvinia (Salvinia molesta*)
o Water hyacinth (Eichhornia crassipes*)
o Water mimosa (Nilotica plena* and N. oleracea*).

9. During construction and for a period of at least two years post-construction, weed 
monitoring should be conducted by a suitably qualified professional to ensure that high risk 
weeds have not been introduced.  The focus on this monitoring should be on wetland areas 
associated with Alligator and Forsyth Creeks.  

10. During the operational stage, weed monitoring within the project footprint, particularly 
service corridors subject to road traffic, should be undertaken by a suitably qualified 
professional (somebody able to identify weeds both present on site, and other declared 
weeds in the NT) at a minimum of one survey per two years.

11. A Fire Management Plan that takes into consideration the population location and ecological 
requirements of the near threatened species Turraea pubescens and the fine leafed 
Kimberley fan palm (Livistona lorophylla) should be prepared by a suitably qualified 
professional. This plan would ideally encompass the entire project area and have as its 
objectives (in addition to protecting populations of near threatened species) the promotion 
of pasture and the natural ecology of the project area, and the suppression of weeds.
Biennial monitoring involving a population survey for T. pubescens in vine thicket patches 
within the project area should be implemented.
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7 Conclusion
The Stage 1 Project Sea Dragon Grow-out Facility is located on Legune Station, with its major 
infrastructure proposed on an estuarine-deltaic plain (the Legune delta) of black cracking clay 
comprising the largest of its kind in the NT, perched between the estuaries of the Keep and Victoria 
Rivers.  The vegetation on the Legune delta is characterised primarily by a mosaic of grasslands 
dominated by northern rice grass and canegrass, interspersed with ephemeral or seasonal wetland 
formed on playas and smaller areas of gilgai.  To the south of the farms, where service corridors are 
proposed, large areas of closed sedgeland and grassland fringe permanent wetland associated with 
Alligator Creek, interspersed with extensive grassland.  A low woodland mosaic is present across the
higher elevation sections of this estuarine-deltaic plain.

The estuarine-deltaic plain is bordered to the north, east and west by one of the most extensive 
coastal plains in northern Australia, comprised mostly of a plain of bare marine sediment patchily 
vegetated with samphire forbland, and drained by trellised estuarine creeks fringed by low closed 
mangrove forest.  Elsewhere, the estuarine-deltaic plain gives way to low ranges in the south east 
and a low coastal erosional plain in the south west, over which the access road to Kununurra is 
located, and on which a possible short-term accommodation village is proposed.  This coastal 
erosional plain is characterised by Darwin stringybark and Darwin woollybutt woodland growing on 
sandy soils, one of the most common ‘savannah’ vegetation types in northern Australia.  

To the south of the coastal erosional plain, the access road from Kununurra traverses a flood out 
plain associated with a tributary of Sandy Creek, which is characterised by an ephemeral wetland 
and Melaleuca low woodland. A borrow pit is also proposed in Calytrix exstipulata tall shrubland on 
low hills of the Legune ranges, near the Forsyth Creek dam.

No flora species or ecological communities of conservation significance were predicted to be present 
in the project area.  However, two near threatened species were recorded during the field survey –
one from within vine thicket near the project footprint (Turraea pubescens) and one from open 
woodland on ranges immediately adjacent to (but outside of) the southern boundary of the project 
area (Livistona lorophylla).  Impacts are not expected to either species, although inappropriate fire 
management is a threat to both and consequently a Fire Management Plan that takes into account 
recommended fire regimes for these species is recommended.  

In addition, three species listed as data deficient were detected within the project footprint- two 
herbs (Ptilotus capitatus and Spermacoce gibba) from the coastal erosional plain in Darwin 
stringybark and Darwin woollybutt woodland, and one sedge (Eleocharis acutangula) from 
Melaleuca low woodland on the flood out plain. As populations of these species are likely to be 
present within the clearing footprint, pre-clearance population surveys are recommended.

One NT endemic species was recorded – Acacia praelongata.  A total of 20 vegetation communities 
were defined and mapped as a result of the field survey.  Of these, two are considered likely to be 
partially groundwater dependent - Melaleuca open forest fringing Forsyth Creek, and elements of 
the M. dealbata woodland community on the Forsyth Creek floodplain and where it fringes the 
coastal erosional plain.  However, this dependence is thought likely to be facultative.
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Impacts to vegetation from this project are expected to be primarily restricted to those experienced 
from clearing.  In general, clearing impacts to vegetation communities in the project area will be 
minor to negligible at the local, bioregional and NT-wide scale.  Land degradation impacts can be
managed with appropriate planning and the implementation of soil conservation plans and sediment 
and erosion management measures.

Vigilance will be required to ensure construction phase activities do not result in the introduction of 
new declared weed species. An ongoing Vegetation Monitoring Plan has been provided.
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Species list

Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community

Acanthaceae (3,3) Avicennia marina (Forssk.) Vierh. LC Mangrove LCF, 
Samphire F

Hygrophila angustifolia R.Br. LC Corybell W (CEP), 
Meladeal LOW, 
Termplat LOW

Nelsonia campestris R.Br. LC Corybell W (CEP & 
EDP), CoryGrev LW, 
Eucatetr W, 
Melaleuca LW, 
Termplat LOW

Aizoaceae Trianthema portulacastrum L.* I Meladeal LOW, 
Samphire F, Xerochloa 
G

Alismataceae Caldesia oligococca (F.Muell.) 
Buchenau

LC Ophiuros & Xerochloa 
G

Amaranthaceae 
(12,8)

Achyranthes aspera L. LC Corybell W (CEP & 
EDP), Meladeal LOW

Alternanthera nodiflora R.Br. LC Corybell W (CEP & 
EDP), Meladeal LOW, 
Ophiuros & Xerochloa 
G, Termplat LOW

Atriplex elachophylla F.Muell. LC Meladeal LOW, Eph 
wetland

Chenopodium auricomum Lindl. LC Meladeal LOW
Gomphrena affinis F.Muell. ex Benth. 
subsp. affinis

LC Calytrix TS

Gomphrena diffusa (R.Br.) Spreng. LC Eucatetr W
Ptilotus capitatus C.A.Gardiner DD Eucatetr W
Ptilotus fusiformis Poir. LC Eucatetr W
Salsola australis R.Br. LC Xerochloa G
Suaeda arbusculoides L.S.Sm LC Mangrove LCF, 

Samphire F
Tecticornia australasica (Moq.) Paul 
G.Wilson

LC Samphire F, Xerochloa 
G

Tecticornia halocnemoides (Nees) 
K.A.Sheph. & Paul G.Wilson

LC Mangrove LCF, 
Samphire F

Tecticornia indica (Willd.) K.A.Sheph. & 
Paul G.Wilson

LC Mangrove LCF, 
Samphire F

Amaryllidaceae Cyrtanthus angustifolius (L.f.) Aiton LC Meladeal LOW
Anacardiaceae Buchanania obovata Engl. LC Fo, MC Calytrix TS, Corybell W 

(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Melaleuca LW, 
Vine thicket

Apocynaceae 
(5,5)

Calotropis procera (Aiton) Dryand.* (B) MC, Meladeal LOW, 
Ophiuros & Xerochloa 
G

Carissa lanceolata R.Br. LC Fo, MC, W/T Calytrix TS, Vine 
thicket

Gymnanthera oblonga (Burm.f.) LC Corybell W (CEP & 
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community

P.S.Green. EDP), Fringing OF, 
Meladeal LOW, Vine 
thicket

Marsdenia connivens P.I.Forster LC Vine thicket
Wrightia saligna (R.Br.) F.Muell. ex 
Benth.

LC Corybell W (CEP & 
EDP), Eucatetr W

Aquifoliaceae Ilex arnhemensis Loes. LC Vine thicket

Arecaceae Livistona lorophylla Becc. NT Fringing OF, Ranges 
OW

Asparagaceae Lomandra tropica A.T.Lee LC Vine thicket
Asteraceae (6,5) Bidens bipinnata L. LC Non remnant

Blumea diffusa R.Br. ex Benth. LC Melaleuca LW
Blumea saxatilis Zoll. & Moritzi LC Eucatetr W
Pterocaulon sphacelatum (Labill.) 
F.Muell.

LC Calytrix TS

Sphaeromorphaea australis (Less.) 
Kitam.

LC Calytrix TS

Vittadinia spechtii N.T.Burb. LC Eucatetr W
Bataceae Batis argillicola P.Royen LC Mangrove LCF, 

Samphire F
Bignoniaceae 
(2,1)

Dolichandrone filiformis (DC.) Fenzl ex 
F.Muell.

LC Calytrix TS, Eucatetr 
W

Dolichandrone heterophylla (R.Br.) 
F.Muell.

LC Me Calytrix TS

Bixaceae Cochlospermum fraseri Planch. LC Fo, MC, Me Calytrix TS
Boraginaceae 
(6,5)

Coldenia procumbens L. LC Non remnant, 
Xerochloa G, Wetland

Cordia dichotoma G.Forst. LC Meladeal LOW
Ehretia saligna R.Br. LC Corybell W (CEP & 

EDP)
Heliotropium indicum L.* I Eucatetr W
Heliotropium ovalifolium Forssk. LC Eucatetr W
Trichodesma zeylanicum (Burm.f.) R.Br. LC Ophiuros & Xerochloa 

G
Byblidaceae Byblis linifolia Salisb. subsp. linifolia LC Melaleuca LW
Campanulaceae Lobelia dioica R.Br. LC CoryGrev LW
Cannabaceae Celtis philippensis Blanco LC Fo Vine thicket
Capparaceae (2,1) Capparis sepiaria L. LC Meladeal LOW, 

Termplat LOW, Vine 
thicket

Capparis umbonata Lindl. LC Fo, MC Calytrix TS
Caryophyllaceae Polycarpaea violacea Benth. LC Eucatetr W
Celastraceae (2,2) Denhamia obscura (A.Rich) Meisn. LC Eucatetr W, Vine 

thicket
Stackhousia intermedia F.M.Bailey LC Melaleuca LW

Cleomaceae Cleome tetrandra Banks ex DC. LC Meladeal LOW
Combretaceae 
(6,2)

Lumnitzera racemosa Willd. LC MC, W/T Samphire F

Terminalia canescens Radlk. LC Fo, W/T Calytrix TS, Eucatetr 
W, Ranges OW

Terminalia grandiflora Benth. LC Fo, MC, Me Corybell W (CEP), 
CoryGrev LW,  
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community
Eucatetr W

Terminalia latipes Benth. LC Fo Eucatetr W, Ranges 
OW

Terminalia platyphylla F.Muell. LC Fo, MC, Me Corybell W (CEP & 
EDP), CoryGrev LW, 
Eucatetr W, Fringing 
OF, Meladeal LOW, 
Termplat LOW, Vine 
thicket

Terminalia volucris R.Br. ex Benth. LC Fo Corybell W (CEP), 
Calytrix TS

Commelinaceae 
(3,2)

Cartonema spicatum R.Br. LC Melaleuca LW, 
Eucatetr W

Commelina ciliata Stanley LC Xerochloa G
Commelina ensifolia R.Br. LC Ophiuros & Xerochloa 

G, Termplat LOW
Convolvulaceae 
(8,6)

Bonamia pannosa (R.Br.) Hallier.f. LC Corybell W (CEP & 
EDP)

Evolvulus alsinoides L. LC Corybell W (EDP)
Ipomoea aquatica Forssk. LC Fo EDP wetland, 

Xerochloa G
Ipomoea coptica (L.) Roth ex Roem. & 
Schult.   

LC Meladeal LOW

Ipomoea macrantha Roem. & Schult. LC Vine thicket
Jacquemontia browniana Ooststr. LC Eucatetr W
Operculina aequisepala R.W.Johnson LC Meladeal LOW, Vine 

thicket
Polymeria ambigua R.Br. LC Xerochloa G

Cucurbitaceae 
(3,3)

Cucumis melo L. LC Fo, Me Corybell W (EDP)

Luffa graveolens Roxb. LC Meladeal LOW
Momordica balsamina L.* I Xerochloa G

Cupressaceae Callitris intratropica R.T.Baker & 
H.G.Sm.

LC MC, W/T Eucatetr W

Cyperaceae (27,6) Cyperus alopecuroides Rottb. LC EDP wetland
Cyperus concinnus R.Br. LC Corybell W (EDP)
Cyperus difformis L. LC Eph wetland, 

Termplat LOW, 
Xerochloa G

Cyperus polystachyos Rottb. LC Corybell W (EDP), 
Termplat LOW, 
Xerochloa G, Wetland

Cyperus scariosus R.Br. LC Eph wetland, 
Meladeal LOW, 
Ophiuros & Xerochloa 
G, Termplat LOW

Eleocharis acutangula (Roxb.) Schult. DD Melaleuca LW
Eleocharis atropurpurea (Retz.) J.Presl 
& C.Presl

LC Eph wetland, 
Meladeal LOW, 
Ophiuros & Xerochloa 
G

Eleocharis brassii S.T.Blake  LC Fo Eph wetland, 
Meladeal LOW
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community

Eleocharis dulcis (Burm.f.) Trin. ex 
Hensch.   

LC Fo Eph wetland

Eleocharis spiralis (Rottb.) Roem. & 
Schult..

LC Xerochloa G, EDP 
wetland

Eleocharis sundaica J. Kern LC FOP & EDP wetland, 
Termplat LOW

Eleocharis triquetra K.L.Wilson     LC Eph wetland
Fimbristylis clavata S.T.Blake LC Ophiuros & Xerochloa 

G
Fimbristylis dichotoma (L.) Vahl LC Ophiuros & Xerochloa 

G
Fimbristylis leucocolea Benth.   LC Eucatetr W
Fimbristylis microcarya F.Muell. LC FOP wetland, 

Ophiuros & Xerochloa 
G, Meladeal LOW, 
Termplat LOW

Fimbristylis oxystachya F.Muell.   LC Melaleuca LW
Fimbristylis pauciflora R.Br. LC CoryGrev LW
Fimbristylis pterygosperma R.Br. LC Melaleuca LW, 

Eucatetr W, Ranges 
OW

Fimbristylis squarrulosa F.Muell. LC Melaleuca LW, 
Eucatetr W

Fimbristylis xyridis R.Br.  LC Eucatetr W
Fuirena ciliaris (L.) Roxb. LC CoryGrev LW, FOP 

wetland
Rhynchospora sp. Corybell W (EDP)
Schoenoplectus laevis (S.T.Blake) 
J.Raynal

LC EDP wetland

Schoenoplectus lateriflorus (J.F.Gmel.) 
Lye

LC Eph wetland, 
Xerochloa G

Schoenoplectus littoralis (Schrad.) Palla LC EDP wetland
Schoenoplectus praelongatus (Poir.) 
J.Raynal

LC Fo Eph wetland, 
Xerochloa G

Droseraceae Drosera lanata K. Kondo LC Melaleuca LW
Ebenaceae Diospyros rugosula R.Br. LC Termplat LOW
Elatinaceae (2, 1) Bergia ammannioides Roxb. ex Roth LC Eucatetr W

Bergia pedicellaris (F.Muell.) F.Muell. 
ex Benth.

LC Xerochloa G

Erythroxylaceae Erythroxylum ellipticum R.Br. ex Benth. LC Fo, MC, W/T Ranges OW
Euphorbiaceae 
(4,4)

Croton habrophyllus Airy Shaw LC Calytrix TS

Euphorbia sp. Corybell W (EDP)
Excoecaria agallocha var. ovalis (Endl.) 
Müll.Arg.

LC Mangrove LCF, 
Samphire F

Microstachys chamaelea (L.) Müll.Arg. LC Eucatetr W
Fabaceae (43,27) Abrus precatorius L. LC MC Fringing OF, Vine 

thicket
Acacia dimidiata Benth. LC Ranges OW
Acacia galioides Benth. LC Ranges OW
Acacia gonocarpa F.Muell.   LC Ranges OW
Acacia holosericea G. Don LC MC, Me, 

W/T
Calytrix TS, Corybell W 
(CEP), CoryGrev LW, 
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community
Eucatetr W, Fringing 
OF 

Acacia jasperensis Maconochie LC Ranges OW
Acacia lamprocarpa O.Schwarz LC W/T Corybell W (CEP & 

EDP), CoryGrev LW, 
Eucatetr W, 
Melaleuca LW

Acacia pellita O.Schwarz LC Eucatetr W
Acacia platycarpa F. Muell LC Calytrix TS, Eucatetr 

W
Acacia plectocarpa Benth. LC W/T Fringing OF
Acacia retivenea Benth. LC Eucatetr W
Acacia praelongata F.Muell. LC Eucatetr W
Acacia translucens Hook. LC Calytrix TS, Ranges 

OW
Acacia tumida Benth. LC MC Melaleuca LW
Aeschynomene indica L. LC W/T Ophiuros & Xerochloa 

G, EDP wetland, 
Termplat LOW

Alysicarpus vaginalis (L.) DC. LC Corybell W (CEP & 
EDP)

Cassia fistula L.* I Fringing OF
Cathormion umbellatum (Vahl.) 
Kosterm.

LC MC Xerochloa G

Chamaecrista absus (L.) H.S.Irwin & 
Barneby

LC Corybell W (EDP), 
CoryGrev LW, 
Meladeal LOW, 
Eucatetr W

Chamaecrista rotundifolia (Pers.) 
Greene*

I Calytrix TS, Corybell W 
(EDP & CEP), 
CoryGrev LW, 
Eucatetr W

Crotalaria cunninghamii R.Br.  LC Eucatetr W, Ranges 
OW

Crotalaria goreensis Guill. & Perr.* I Eucatetr W
Crotalaria retusa L. LC Corybell W (EDP)
Desmodium filiforme Zoll. & Moritzi   LC Eucatetr W, Ranges 

OW
Erythrina vespertilio Benth. LC Fo, MC, W/T Vine thicket
Erythrophleum chlorostachys (F.Muell.) 
Baill.

LC Fo, MC, Me, 
W/T

Calytrix TS, Eucatetr
W, Ranges OW

Indigofera hirsuta L.   LC Eucatetr W
Indigofera linifolia (L.f.) Retz. LC Meladeal LOW, 

Xerochloa G
Jacksonia forrestii F.Muell. LC Eucatetr W
Lysiphyllum cunninghamii (Benth.) de 
Wit

LC Fo, MC, Me Corybell W (CEP), 
Eucatetr W

Macroptilium atropurpureum (DC.) 
Urb.*

I Termplat LOW,  
Xerochloa G

Neptunia major (Benth.) Windler LC Melaleuca LW
Parkinsonia aculeata L.* B Termplat LOW, 

Ophiuros & Xerochloa 
G
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Indigenous 
significance2

Vegetation 
community

Rhynchosia minima (L.) DC. LC Corybell W (EDP & 
CEP), Meladeal LOW, 
Xerochloa G

Senna obtusifolia (L.) H.S.Irwin & 
Barneby*

B Meladeal LOW, 
Fringing OF, Termplat 
LOW, Ophiuros & 
Xerochloa G

Senna oligoclada (F. Muell.) Randell   LC Eucatetr W
Sesbania cannabina (Retz.) Pers. LC W/T Corybell W (EDP), 

Meladeal LOW, 
Ophiuros & Xerochloa 
G, Termplat LOW

Sesbania formosa (F.Muell.) N.T.Burb. LC Fo, MC, Me, 
W/T Xerochloa G

Stylosanthes sp.* I Corybell W (CEP & 
EDP), Eucatetr W

Tephrosia remotiflora Benth. LC Eucatetr W, Ranges 
OW

Uraria lagopodioides (L.) DC. LC Corybell W (CEP), 
CoryGrev LW, 
Eucatetr W

Vigna radiata (L.) R.Wilczek LC Xerochloa G, 
Meladeal LOW, 
Eucatetr W

Zornia prostrata S.T.Reynolds & 
A.E.Holland

LC Eucatetr W

Gleicheniaceae Dicranopteris linearis (Burm.f.) 
Underw. var. linearis 

LC Fringing OF

Goodeniaceae 
(7,2)

Goodenia armitiana F.Muell. LC Calytrix TS, Eucatetr 
W, Melaleuca LW

Goodenia bicolor F.Muell. ex Benth. LC Eucatetr W, 
Melaleuca LW

Goodenia brachypoda (F.Muell. ex 
Benth.) Carolin

LC Calytrix TS, Corybell W 
(EDP & CEP), Eucatetr 
W

Goodenia lamprosperma F.Muell. LC Melaleuca LW
Goodenia purpurascens R.Br. LC Eucatetr W, FOP 

wetland, Melaleuca 
LW

Goodenia sepalosa F.Muell. ex Benth. LC Eucatetr W
Lechenaultia filiformis R.Br. LC Eucatetr W

Haemodoraceae Haemodorum ensifolium F.Muell. LC MC Melaleuca LW
Haloragaceae 
(2,2)

Gonocarpus leptothecus (F.Muell.) 
Orchard

LC Calytrix TS

Haloragis uncatipila Orchard LC Calytrix TS
Hernandiaceae Gyrocarpus americanus Jacq. LC MC, W/T Corybell W (CEP), 

Eucatetr W, Vine 
thicket

Hydrocharitaceae 
(2,1)

Vallisneria nana R.Br. LC EDP wetland

Vallisneria rubra (Rendle) Les & 
S.W.L.Jacobs

LC Eph wetland

Lamiaceae(8,6) Basilicum polystachyon (L.) Moench LC Corybell W (EDP), Eph 
wetland, Meladeal 
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community
LOW, Xerochloa G

Clerodendrum floribundum var. 
attenuatum (R.Br.) Moldenke

LC W/T Vine thicket

Clerodendrum inerme (L.) Gaertn. LC Vine thicket
Hyptis suaveolens (L.) Poit.* B Calytrix TS, Corybell W 

(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Meladeal LOW, 
Xerochloa G

Pogostemon stellatus (Lour.) Kuntze LC EDP wetland
Premna acuminata R.Br. LC W/T Vine thicket
Premna serratifolia L. LC Vine thicket
Vitex glabrata R.Br. LC Fo, W/T Corybell W (CEP & 

EDP), Vine thicket
Lecythidaceae
(2,2)

Barringtonia acutangula (L.) Gaertn. LC Fo, MC, Me, 
W/T

CoryGrev LW, 
Meladeal LOW, 
Melaleuca LW, 
Fringing OF

Planchonia careya (F.Muell.) R.Knuth. LC Corybell W (CEP & 
EDP), Eucatetr W

Lemnaceae Lemna aequinoctialis Welw. LC Fringing OF
Linderniaceae Lindernia clausa (F.Muell.) F.Muell. LC FOP wetland, 

Melaleuca LW
Loganiaceae (3,2) Mitrasacme exserta F.Muell. LC Melaleuca LW, Ranges 

OW
Mitrasacme nudicaulis Reinw. ex 
Blume

LC Melaleuca LW, 
Eucatetr W

Strychnos lucida R.Br. LC Fo, MC Termplat LOW, Vine 
thicket

Loranthaceae 
(4,4)

Amyema benthamii (Blakely) Danser LC Fo Calytrix TS, Corybell 
(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Meladeal LOW, 
Melaleuca LW, 
Termplat LOW, Vine 
thicket

Decaisnina triflora (Span.) Tiegh. LC EucatetrW, Ranges 
OW

Dendrophthoe glabrescens (Blakely) 
Barlow

LC Calytrix TS, Corybell 
(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Meladeal LOW, 
Melaleuca LW, 
Termplat LOW, Vine 
thicket

Diplatia grandibractea (F.Muell. & 
Tate) Tiegh.

LC Calytrix TS, Eucatetr 
W, Fringing OF, Vine 
thicket

Lythraceae  (2,2) Ammannia multiflora Roxb. LC Corybell W (EDP), Eph 
wetland, Meladeal 
LOW, Ophiuros & 



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd

Family Species NT 
status1

Indigenous 
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community
Xerochloa G

Rotala occultiflora Koehne LC Calytrix TS
Malvaceae 
(19,11)

Abelmoschus moschatus subsp. 
tuberosus  (Span.) Boiss.

LC Corybell W (EDP)

Abutilon indicum (L.) Sweet LC Ophiuros G, Meladeal 
LOW

Adansonia gregorii F.Muell. LC Fo, MC, W/T Corybell W (CEP & 
EDP), Eucatetr W, 
Vine thicket

Brachychiton diversifolius R.Br. LC Fo, MC Corybell W (CEP & 
EDP), Eucatetr W

Brachychiton tuberculatus (W.Fitzg.) 
Guymer

LC Corybell (CEP), 
Eucatetr W

Corchorus capsularis L. LC Eucatetr W
Corchorus olitorius L. LC Eucatetr W
Corchorus sidoides F.Muell. LC Ophiuros G, Eucatetr 

W
Grewia breviflora Benth. LC Fo, MC, W/T Calytrix TS, Corybell 

(CEP & EDP), Eucatetr 
W, Fringing OF, Vine 
thicket

Grewia retusifolia Kurz LC Fo, Me Calytrix TS, Corybell 
(CEP & EDP), Eucatetr 
W, Fringing OF, 
Meladeal LOW, 
Termplat LOW,  
Xerochloa G

Hibiscus panduriformis Burm.f. LC Corybell W (EDP), Eph 
wetland, Non 
remnant, Meladeal 
LOW, Ophiuros & 
Xerochloa G, Termplat 
LOW

Hibiscus meraukensis Hochr. LC Corybell W (CEP & 
EDP)

Hibiscus trionum L. LC Xerochloa G
Melochia corchorifolia L. LC Meladeal LOW, 

Ophiuros & Xerochloa 
G, Termplat LOW

Sida acuta Burm.f.* B Corybell W (CEP & 
EDP), Eph wetland, 
Non remnant, 
Meladeal LOW, 
Ophiuros & Xerochloa 
G, Termplat LOW

Sida cordifolia L.* B Calytrix TS, Corybell W 
(CEP & EDP), 
CoryGrev LW, 
Eucatetr W,  Non 
remnant

Sida spinosa L. LC Corybell W (EDP)
Triumfetta plumigera F.Muell. LC Calytrix TS
Waltheria indica L. LC Eucatetr W

Marsileaceae Marsilea hirsuta R.Br. LC Eph & EDP wetland, 
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community
Xerochloa G

Meliaceae (3,3) Azadirachta indica A.Juss* B Eucatetr W
Owenia vernicosa F.Muell. LC MC, W/T Calytrix TS, Eucatetr 

W, Ranges OW
Turraea pubescens Hell. NT Vine thicket

Menispermaceae Tinospora smilacina Benth. LC MC Meladeal LOW, 
Eucatetr W, Calytrix 
TS

Menyanthaceae Nymphoides indica (L.) Kuntze LC Eph wetland
Moraceae (3,1) Ficus aculeata Miq. LC Fo, Me, W/T Corybell W (CEP & 

EDP), Meladeal LOW, 
Ophiuros & Xerochloa 
G

Ficus platypoda (Miq.) A.Cunn. ex Miq. LC Fo Vine thicket
Ficus virens Aiton LC Vine thicket

Myrtaceae (30, 9) Calytrix achaeta (F.Muell.) Benth. LC Melaleuca LW, Ranges 
OW

Calytrix exstipulata D.C. LC W/T Calytrix TS, Ranges 
OW

Corymbia abbreviata (Blakely & Jacobs) 
K.D.Hill & L.A.S.Johnson

LC Calytrix TS

Corymbia bella (K. Hill & L.A.S.Johnson) 
Brooker

LC Fo, MC Calytrix TS, Corybell 
(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Meladeal 
LOW, Melaleuca LW, 
Termplat LOW

Corymbia confertiflora (Kippist ex 
F.Muell.) K.D.Hill & L.A.S.Johnson

LC Fo, MC Corybell W (CEP & 
EDP), Ranges OW

Corymbia dichromophloia (F.Muell) 
K.D.Hill & L.A.S.Johnson

LC MC, W/T Ranges OW

Corymbia  ferruginea (Schauer) K.D.Hill 
& L.A.S.Johnson

LC Fo, W/T Calytrix TS, Eucatetr 
W, Ranges OW

Corymbia grandifolia (R.Br. ex Benth.) 
K.D.Hill & L.A.S.Johnson

LC Fo, MC, W/T Corybell W (CEP & 
EDP), Melaleuca LW, 
Ranges OW

Corymbia greeniana (D.J.Carr & 
S.J.M.Carr) K.D.Hill & L.A.S.Johnson

LC Calytrix TS

Corymbia polycarpa (F.Muell.) K.D.Hill 
& L.A.S.Johnson

LC Fo, MC Calytrix TS, Corybell 
(CEP), CoryGrev LW, 
Eucatetr W, Ranges 
OW

Eucalyptus microtheca F.Muell. LC Fo, MC, W/T FOP wetland, 
Melaleuca LOW

Eucalyptus miniata A.Cunn. ex Schauer LC Fo, MC, W/T Eucatetr W, Ranges 
OW

Eucalyptus pruinosa Schauer LC Fo, W/T Melaleuca LW, 
Calytrix TS

Eucalyptus tectifica F.Muell. LC Fo, MC Calytrix TS, Eucatetr 
W

Eucalyptus tetrodonta F.Muell. LC MC Eucatetr W, Ranges 
OW

Lophostemon grandiflorus (Benth.) 
Paul G.Wilson & J.T.Waterh.

LC Fo, MC, W/T Fringing OF, Eucatetr 
W
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community

Lophostemon lactifluus (Benth.) Paul 
G.Wilson & J.T.Waterh.

LC CoryGrev LW,  
Fringing OF

Melaleuca acacioides F.Muell. LC W/T Melaleuca LW, 
Meladeal LOW

Melaleuca argentea W.Fitzg. LC Fo, MC Fringing OF
Melaleuca cajuputi Powell LC CoryGrev LW
Melaleuca dealbata S.T.Blake LC Corybell W (EDP), FOP 

wetland, Meladeal 
LOW, Melaleuca LW, 
Ophiuros G

Melaleuca leucadendra (L.) L. LC Fo, MC, Me CoryGrev LW, 
Eucatetr W, Fringing 
OF

Melaleuca minutifolia F.Muell. LC Fo Melaleuca LW, 
Melaleuca LW, 
Calytrix TS

Melaleuca nervosa (Lindl.) Cheel LC Fo, MC, W/T Calytrix TS, CoryGrev 
LW 

Melaleuca sericea Byrnes LC Calytrix TS, Fringing 
OF, Melaleuca LW

Melaleuca viridiflora Sol. ex Gaertn. LC W/T Corybell W (CEP), 
Melaleuca LW, 
Eucatetr W

Osbornia octodonta F.Muell. LC Mangrove LCF, 
Samphire F

Syzygium eucalyptoides ssp. bleeseri 
(O.Schwartz) B.Hyland

LC Fo CoryGrev LW

Verticordia cunninghamii Schaeur LC Fo, MC, Me Eucatetr W
Xanthostemon paradoxus F.Muell. LC Fo, W/T Eucatetr W, Ranges 

OW
Nymphaeaceae 
(4,1)

Nymphaea hastifolia Domin LC Eph & EDP wetland

Nymphaea macrosperma Merr. & 
L.M.Perry

LC Fo EDP wetland

Nymphaea nouchali Burm.f. LC EDP wetland
Nymphaea violacea Lehm. LC Fo EDP wetland

Oleaceae Jasminum didymum G.Forst. LC Vine thicket
Onagraceae (2,1) Ludwigia adscendens (L.) H.Hara LC EDP wetland

Ludwigia perennis L. LC Corybell W (EDP), Eph 
wetland, Meladeal 
LOW, Ophiuros & 
Xerochloa G, Termplat 
LOW

Orobanchaceae Buchnera linearis R.Br. LC Melaleuca W, 
Eucatetr W

Pandanaceae Pandanus spiralis R.Br. LC Fo, W/T Calytrix TS, Corybell W 
(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Ophiuros & 
Xerochloa G

Passifloraceae 
(2,2)

Adenia heterophylla (Blume) Koord. LC Vine thicket 

Passiflora foetida L.* I Corybell W (CEP & 
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Family Species NT 
status1

Indigenous 
significance2

Vegetation 
community
EDP)

Phrymacaeae Mimulus uvedaliae Benth. LC FOP wetland, 
Xerochloa G

Phyllanthaceae 
(5,4)

Antidesma ghaesembilla Gaertn. LC Fo Corybell W (CEP & 
EDP), CoryGrev LW, 
Eucatetr W, Fringing 
OF, Meladeal LOW, 
Termplat LOW, Vine 
thicket

Breynia cernua (Poir.) Müll.Arg. LC Eucatetr W
Flueggea virosa (Roxb. ex Willd.) Royle LC Fo, Me, W/T Corybell W (CEP & 

EDP), Fringing OF, 
Termplat LOW

Phyllanthus maderaspatensis L. LC Corybell W (CEP & 
EDP), Ophiuros G, 
Termplat LOW

Phyllanthus reticulatus Poir. LC W/T Meladeal LOW, 
Termplat LOW

Picrodendraceae 
(2,1)

Petalostigma pubescens Domin LC Fo Corybell W (CEP & 
EDP), CoryGrev LW, 
Eucatetr W, Fringing 
OF, Melaleuca LW

Petalostigma quadriloculare F.Muell. LC Calytrix TS, Ranges 
OW

Plantaginaceae 
(6,4)

Bacopa floribunda (R.Br.) Wettst. LC Melaleuca LW

Limnophila australis Wannan & 
J.T.Waterh.   

LC Melaleuca LW

Limnophila chinensis (Osbeck) Merr. LC Ophiuros & Xerochloa 
G, Termplat LOW

Limnophila fragrans (G.Forst.) Seem. LC Calytrix TS, CoryGrev 
LW

Microcarpaea minima (K.D. Koenig ex 
Retz.) Merr.

LC Meladeal LW

Stemodia lythrifolia F.Muell. ex Benth. LC Me Corybell W (CEP & 
EDP), Calytrix TS, 
Ophiuros G, Eucatetr 
W, Termplat LOW

Platyzomataceae Platyzoma microphyllum R.Br. LC CoryGrev LW, 
Eucatetr W

Plumbaginaceae 
(2,2)

Aegialitis annulata R.Br. LC Mangrove LCF, 
Samphire F

Plumbago zeylanica L. LC Vine thicket
Poaceae (65, 40) Alloteropsis semialata (R.Br.) Hitchc. LC MC Corybell W (CEP)

Andropogon gayanus Kunth* A Eucatetr W
Aristida holathera Domin LC Eucatetr W, 

Melaleuca LW
Arundinella nepalensis Trin. LC Fringing OF, Ophiuros 

and Xerochloa G, EDP 
wetland

Bothriochloa bladhii (Retz.) S.T. Blake LC Grassland FOP
Chloris virgata Sw.* I Corybell W (EDP), 

Xerochloa G
Chrysopogon fallax S.T.Blake LC Fo, MC, Me Grassland FOP, 
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Indigenous 
significance2

Vegetation 
community
Melaleuca LW, 
Xerochloa G

Chrysopogon oliganthus Veldkamp LC Eucatetr W, 
Melaleuca LW

Cymbopogon ambiguus (Hack.) 
A.Camus

LC Eucatetr W

Cymbopogon bombycinus (R.Br.) 
Domin.

LC Eucatetr W, , Ranges 
OW, Vine thicket

Cynodon dactylon (L.) Pers.* I Samphire F, Xerochloa 
G

Dactyloctenium radulans (R.Br.) 
P.Beauv.

LC Termplat LOW, 
Xerochloa G

Dichanthium sericeum (R.Br.) A.Camus LC Ophiuros G
Digitaria bicornis (Lam.) Roem. & 
Schult.*

I Eucatetr W

Digitaria ciliaris (Retz.) Koeler* I Meladeal LOW, 
Eucatetr W, Termplat 
LOW

Digitaria papposa (R.Br.) P.Beauv. LC Corybell W (EDP)
Echinochloa colona (L.) Link LC Corybell W (EDP), 

Meladeal LOW, 
Termplat LOW

Echinochloa elliptica P.W.Michael & 
Vickery  

LC Melaleuca LW

Ectrosia schultzii Benth. LC Corybell W (CEP)
Elytrophorus spicatus (Willd.) A.Camus LC EDP & FOP wetland, 

Ophiuros & Xerochloa 
G

Enneapogon polyphyllus (Domin) 
N.T.Burb.

LC Xerochloa G

Eragrostis cilianensis (All.) Janch. LC Eucatetr W, FOP 
wetland

Eragrostis cumingii Steud. LC Calytrix TS, Corybell W 
(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF

Eragrostis exigua Lazarides LC FOP wetland
Eragrostis speciosa (Roem. & Schult..) 
Steud.

LC Eucatetr W

Eriachne armitii F.Muell. ex Benth. LC Calytrix TS, CoryGrev 
LW, FOP wetland

Eriachne avenacea R.Br. LC Calytrix TS, Eucatetr 
W

Eriachne ciliata R.Br. LC Calytrix TS, Eucatetr 
W, Ranges OW

Eriachne glauca R. Br LC Eucatetr W, FOP 
wetland, Grassland 
FOP

Eriachne obtusa R.Br. LC Calytrix TS, Corybell W 
(CEP), Eucatetr W, 
Melaleuca LW, Ranges 
OW

Eriachne pauciflora W.Fitzg. LC FOP wetland
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Eriachne sulcata Hartley LC Eucatetr W
Eriachne triseta Nees ex Steud. LC Eucatetr W, Fringing 

OF
Eriochloa procera (Retz.) C.E.Hubb. LC Corybell W (EDP), 

Xerochloa & Ophiuros 
G

Eulalia aurea Bory Kunth LC Eucatetr W, Fringing 
OF, Melaleuca LW

Germainia truncatiglumis (Benth.) 
Chai-Anan

LC Fringing OF

Heterachne arbortiva (R.Br.) Druce LC Eucatetr W
Heteropogon contortus (L.) P.Beauv. ex 
Roem. & Schult..

LC Corybell W (CEP & 
EDP), CoryGrev LW, 
Xerochloa G

Heteropogon triticeus (R.Br.) Stapf. ex 
Craib.

LC Fo Ranges OW

Hymenachne amplexicaulis (Rudge) 
Nees*

B Meladeal LW

Imperata cylindrica (L.) Raeusch. LC Ophiuros & Xerochloa 
G

Ischaemum australe R.Br.   LC Fringing OF
Leptochloa fusca (L.) Kunth LC EDP wetland,  

Xerochloa G
Leptochloa neesii (Thwaites) Benth.   LC Fringing OF, 

Melaleuca LW
Ophiuros exaltatus (L.) Kuntze LC MC Ophiuros & Xerochloa 

G
Oryza australiensis Domin LC Fo Ophiuros G, FOP & 

EDP wetland
Panicum decompositum R.Br. LC Ophiuros & Xerochloa 

G
Panicum laevinode Lindl.  LC Melaleuca LW, Ranges 

OW
Panicum mindanaense Merr. LC Calytrix TS, Corybell W 

(CEP), CoryGrev LW, 
Eucatetr W

Panicum trachyrhachis Benth. LC FOP wetland, 
Melaleuca LW, 
Ophiuros and 
Xerochloa G

Paspalum vaginatum Sw.    LC Ophiuros and 
Xerochloa G

Perotis rara R.Br. LC Eucatetr W
Schizachyrium fragile (R.Br.) A.Camus LC Calytrix TS, Eucatetr 

W
Setaria surgens Stapf LC Corybell W (CEP), 

CoryGrev LW, 
Eucatetr W

Sorghum plumosum (R.Br.) P.Beauv.    LC Grassland FOP
Sorghum stipoideum (Ewart & Jean 
White) C.A.Gardner & C.E.Hubb.

LC Calytrix TS, Corybell W 
(CEP), CoryGrev LW, 
Eucatetr W, Grassland 
FOP, Melaleuca LW, 
Ranges OW
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Vegetation 
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Sporobolus australasicus Domin LC Eucatetr W
Sporobolus virginicus (L.) Kunth LC Mangrove LCF, 

Ophiuros & Xerochloa 
G, Samphire F

Themeda triandra Forssk. LC Corybell W (CEP), 
Melaleuca LW

Triodia bitextura Lazarides LC MC, Me Eucatetr W, Ranges 
OW

Triodia bynoei (C.E.Hubb.) Lazarides  LC Ranges OW
Triodia pungens R.Br. LC Ranges OW
Triodia triticoides C.A.Gardner DD Ranges OW
Urochloa mutica (Forssk.) Stapf.* I Non rem, EDP 

wetland
Xerochloa imberbis R.Br. LC Meladeal LOW, 

Samphire F, Ophiuros  
and Xerochloa G

Portulacaceae Calandrinia uniflora F.Muell. LC Melaleuca LW
Primulaceae Aegiceras corniculatum (L.) Blanco LC W/T Mangrove LCF, 

Samphire F
Proteaceae (12, 5) Banksia dentata L.f. LC CoryGrev LW

Grevillea agrifolia A.Cunn. ex R.Br. LC CoryGrev LW, 
Eucatetr W

Grevillea dryandri R.Br.   LC Ranges OW
Grevillea erythroclada W.Fitzg. LC Corybell W (CEP), 

Calytrix TS, Ranges 
OW

Grevillea heliosperma R.Br. LC Calytrix TS
Grevillea prasina McGill LC Calytrix TS
Grevillea pteridifolia Knight LC Fo, W/T Corybell W (CEP), 

CoryGrev LW
Grevillea pyramidalis A.Cunn. ex R.Br. LC MC Ranges OW
Grevillea striata R.Br. LC MC, W/T Eucatetr W, 

Melaleuca LW
Hakea arborescens R.Br. LC MC, Me Calytrix TS, Eucatetr 

W
Persoonia falcata R.Br. LC Fo Calytrix TS, Corybell W 

(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Melaleuca LW, 
Ranges OW

Stenocarpus acacioides F.Muell. LC Calytrix TS
Pteridiaceae Cheilanthes sp. LC Ranges OW
Rhamnaceae Ventilago viminalis Hook. LC W/T Calytrix TS, Corybell W 

(CEP & EDP), 
CoryGrev LW, 
Eucatetr W, Fringing 
OF, Meladeal LOW, 
Melaleuca LW, 
Termplat LOW, 
Ophiuros G, Vine 
thicket

Rhizophoraceae 
(2, 2)

Carallia brachiata (Lour.) Merr. LC Fo Fringing OF
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Ceriops sp. LC Mangrove LCF, 
Samphire F

Rubiaceae (10, 4) Gardenia pyriformis A.Cunn. ex Benth.   LC Ranges OW
Gardenia resinosa F.Muell. LC Corybell W (CEP), 

Eucatetr W
Oldenlandia mitrasacmoides (F.Muell.) 
F.Muell.   

LC Eucatetr W

Oldenlandia tenuifolia Burm.f. LC Corybell W (CEP & 
EDP), CoryGrev LW, 
Eucatetr W, Fringing 
OF

Pavetta brownii Bremek. LC Eucatetr W, Calytrix 
TS

Spermacoce breviflora F.Muell. ex 
Benth.

LC Corybell W (CEP & 
EDP), Eucatetr W, 
Calytrix TS

Spermacoce dolichosperma Harwood LC Corybell W (CEP & 
EDP)

Spermacoce erythrosepala Harwood   LC Eucatetr W
Spermacoce gibba Harwood   DD Eucatetr W
Spermacoce rupicola Harwood LC Ranges OW

Rutaceae Melicope elleryana (F.Muell) 
T.G.Hartley

LC Fringing OF

Santalaceae (2,2) Exocarpos latifolius R.Br. LC Fo, MC, Me Corybell W (CEP & 
EDP), Calytrix TS,

Santalum lanceolatum R.Br. LC Fo, Me Eucatetr W, Vine 
thicket

Sapindaceae (3,2) Atalaya hemiglauca (F.Muell.) F.Muell. 
ex Benth.

LC MC, W/T Corybell W (CEP & 
EDP), Meladeal LOW, 
Termplat LOW

Atalaya variifolia (F.Muell.) F.Muell. ex 
Benth.

LC Meladeal LOW, 
Termplat LOW

Distichostemon hispidulus (Endl.) Baill. LC Calytrix TS, Eucatetr 
W

Sapotaceae Mimusops elengi L. LC Melaleuca LW, 
Meladeal LOW, 
Eucatetr W, Vine 
thicket

Solanaceae Physalis minima L. LC Fo Meladeal LOW
Sphenocleaceae Sphenoclea zeylanica Gaertn. LC Eph wetland
Stylidiaceae Stylidium floodii F.Muell. LC Melaleuca LW
Taccaceae Tacca leontopetaloides (L.) Kuntze LC Fo Termplat LOW
Typhaceae Typha sp. EDP wetland
Vitaceae (2,2) Ampelocissus acetosa (F.Muell.) 

Planch.
LC Fo Corybell W (CEP & 

EDP)
Cayratia trifolia (L.) Domin LC Fo Corybell W (CEP & 

EDP), Meladeal LOW
Xyridaceae (2, 1) Xyris complanata R.Br. LC Fringing OF

Xyris indica L. LC Corybell W (CEP), FOP 
wetland, Melaleuca 
LW
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Algae

Family Species Habitat
Characeae Chara sp. Eph wetland

All nomenclature and allocations are based on the 2011 NT Plant Checklist  
(http://www.lrm.nt.gov.au/__data/assets/pdf_file/0019/350227/NT-checklist-May2011.pdf).

* = exotic (X, Y) = (number of species, number of genera) (only provided where X>1)

1 NT status: LC=least concern, DD=data deficient, I=introduced; NT=near threatened, A=class A 
weed, B=class B weed, (B)=class B (but not on Legune), C=class C weed.

2 Indigenous significance: Food = Fo, Material culture = MC, Medicine = Me, Weapon or tool = W/T.  

Indigenous cultural significance is as identified in two sources:

Jones, J.M., Bardbarriya, D.†, Raymond, E., Roberts, D., McDonald, D.†, McDonald, M., Simard, C., 
Moerkerken, C. & Wightman, G., 2011, Jaminjung, Ngaliwurru and Nungali Plants and Animals.  
Aboriginal knowledge of flora and fauna from the Bradshaw and Judbarra/Gregory National Park 
area, north Australia. Northern Territory Botanical Bulletin No. 38.  Department of Natural 
Resources, Environment, the Arts and Sport, N.T. and Diwurruwurru-Jaru Aboriginal 
Corporation/Mimi Aboriginal Art & Craft, Darwin.

Widijburru, B.†, Harrington, D.†, Balwanjer, R. †, Roberts, E. †, Waterloo, P., Roberts, L., Harrington, 
R.N., Roberts, J., Nemit, N., Moerkerken, C. & Wightman, G., 2010, Ngarinyman Plants and Animals.  
Aboriginal knowledge of flora and fauna from the Judbarra/Gregory National Park area, northern 
Australia. Northern Territory Botanical Bulletin No. 34.  Department of Natural Resources, 
Environment, the Arts and Sport, N.T. and Diwurruwurru-Jaru Aboriginal Corporation, Darwin.

(http://www.lrm.nt.gov.au/__data/assets/pdf_file/0019/350227/NT
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Key to vegetation community codes (see Table 2 for descriptions)

Abbreviation Vegetation community

Calytrix TS Calytrix exstipulata, Melaleuca sericea, M. minutifolia tall mixed species shrubland on 
rocky rises on the coastal erosional plain

Corybell W (CEP) Corymbia bella, C. polycarpa, C. greeniana  woodland/open woodland on the coastal 
erosional plain

Corybell W (EDP) Corymbia bella +/- Melaleuca dealbata woodland/open woodland on estuarine-deltaic 
plain

CoryGrev LW Grevillea pteridifolia, Corymbia bella, C. polycarpa low woodland/low open woodland on 
the coastal erosional plain

Eph wetland Cyperus scariosus, Schoenoplectus praelongatus, Caldesia oligococca open 
sedgeland/tall open forbland on the estuarine-deltaic plain

Eucatetr W Eucalyptus tetrodonta, E. miniata, E. tectifica woodland on the coastal erosional plain

FOP wetland Eleocharis sundaica, Fimbristylis microcarya, Oryza australiensis closed sedgeland on the 
flood out plain

Fringing OF Melaleuca leucadendra, Barringtonia acutangula, Pandanus spiralis fringing open forest/ 
low open forest  on the estuarine-deltaic plain

Grassland FOP Chrysopogon spp., Bothriochloa bladhii, Sorghum stipoideum, Sarga plumosum, Eriachne 
glauca grassland on lower elevation plains of flood-out plain

Mangrove LCF Avicennia marina, Excoecaria agallocha, Ceriops sp. low closed forest on the coastal 
plain

Meladeal LOW Melaleuca dealbata, Terminalia platyphylla, Melaleuca leucadendra  low open 
woodland/woodland on the estuarine-deltaic plain

Melaleuca LW Melaleuca viridiflora, M. minutifolia, M. sericea low woodland on the flood out plain

Non remnant Disturbed areas, improved pasture, anthropogenically altered sites

Ophiuros G Ophiuros exaltatus, Cyperus scariosus, Imperata cylindrica tall closed tussock grassland 
on the estuarine-deltaic plain

EDP wetland Schoenoplectus littoralis, S. laevis, Oryza australiensis closed to open sedgeland on the 
estuarine-deltaic plain (estuarine-deltaic plain wetland)

Ranges OW Corymbia dichromophloia, Terminalia spp. low open woodland on ranges (ranges open 
woodland)

Samphire F Suaeda arbusculoides, Tecticornia australasica, T. indica samphire forbland on the 
coastal plain

Termplat LOW Terminalia platyphylla, Melaleuca dealbata low open woodland on the estuarine-deltaic 
plain

Xerochloa G Xerochloa imberbis, Sporobolus virginicus, Imperata cylindrica tussock grassland on the 
estuarine-deltaic plain

Vine thicket Ficus virens, Cochlospermum fraseri, Adansonia gregorii low closed forest/open forest 
on the estuarine-deltaic plain

CEP=coastal erosional plain; EDP=estuarine-deltaic plain; Eph=ephemeral; F=forbland; FOP=flood-out plain; 
G=grassland; LCF=low closed forest; LOW=low open woodland; LW=low woodland; OF=open forest; OW=open 
woodland; Perm=permanent
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Key to vegetation community codes (see Table 2 for descriptions)
Abbreviation Vegetation community

Calytrix TS Calytrix exstipulata, Melaleuca sericea, M. minutifolia tall mixed species shrubland on 
rocky rises on the coastal erosional plain (Calytrix exstipulata tall shrubland)

Corybell W (CEP) Corymbia bella, C. polycarpa, C. greeniana  woodland/open woodland on the coastal 
erosional plain (Ghost gum woodland on coastal erosional plains)

Corybell W (EDP) Corymbia bella +/- Melaleuca dealbata woodland/open woodland on estuarine-deltaic 
plain (Ghost gum woodland on estuarine deltaic plains)

CoryGrev LW Grevillea pteridifolia, Corymbia bella, C. polycarpa low woodland/low open woodland on 
the coastal erosional plain (Ghost gum and G. pteridifolia low woodland)

Eph wetland Cyperus scariosus, Schoenoplectus praelongatus, Caldesia oligococca open 
sedgeland/tall open forbland on the estuarine-deltaic plain (Ephemeral wetland)

Eucatetr W Eucalyptus tetrodonta, E. miniata, E. tectifica woodland on the coastal erosional plain
(Darwin stringybark/Darwin woollybutt woodland)

Floodout G Chrysopogon spp., Bothriochloa bladhii, Sorghum stipoideum, Sarga plumosum, Eriachne 
glauca grassland on lower elevation plains of flood-out plain (Flood out plain grassland)

Floodout Wetland Eleocharis sundaica, Fimbristylis microcarya, Oryza australiensis closed sedgeland on the 
flood out plain (Floodout plain wetland)

Fringing OF Melaleuca spp., Lophostemon lactifluus, Pandanus spiralis fringing open forest/ low 
open forest  (Melaleuca spp. fringing open forest)

Mangrove LCF Avicennia marina, Excoecaria agallocha, Ceriops sp. low closed forest on the coastal 
plain (Mangrove low closed forest)

Meladeal LOW Melaleuca dealbata, Terminalia platyphylla, Melaleuca leucadendra  low open 
woodland/woodland on the estuarine-deltaic plain (Melaleuca dealbata woodland)

Melaleuca LW Melaleuca viridiflora, M. minutifolia, M. sericea low woodland on the flood out plain
(Melaleuca spp. low woodland)

Non remnant Disturbed areas, improved pasture, anthropogenically altered sites (Non remnant)

Ophiuros G Ophiuros exaltatus, Cyperus scariosus, Imperata cylindrica tall closed tussock grassland 
on the estuarine-deltaic plain (Cane grass grassland)

EDP wetland Schoenoplectus littoralis, S. laevis, Oryza australiensis closed to open sedgeland on the 
estuarine-deltaic plain (Estuarine-deltaic plain wetland)

Ranges OW Corymbia dichromophloia, Terminalia spp. low open woodland on ranges (Ranges open 
woodland)

Samphire F Suaeda arbusculoides, Tecticornia australasica, T. indica Samphire Forbland on the 
coastal plain (Samphire forbland)

Termplat LOW Terminalia platyphylla, Melaleuca dealbata low open woodland on the estuarine-deltaic 
plain (Wild plum low open woodland)

Xerochloa G Xerochloa imberbis, Sporobolus virginicus, Imperata cylindrica tussock grassland on the 
estuarine-deltaic plain (Northern rice grass grassland)

Vine thicket Ficus virens, Cochlospermum fraseri, Adansonia gregorii low closed forest/open forest 
on the estuarine-deltaic plain (Monsoon vine thicket)

CEP=coastal erosional plain; EDP=estuarine-deltaic plain; Eph=ephemeral; F=forbland; FOP=flood-out plain; G=grassland; 
LCF=low closed forest; LOW=low open woodland; LW=low woodland; OF=open forest; Perm=permanent



KE
EP

RI
VE

R

VICTORIA

SA
ND

Y
CR

EE
K

CREEK

ALLIGATOR
CREEK

!

FORSYTH
RIVER

1

2

3

7

4 5 6

FOP1.1

FOP1.2

EDP9.1

EDP9.2

NR1.1

NR1.2

NR1.4

NR1.6

CEP2.3

CEP2.1

CEP2.4

CEP1.5

CEP1.4

CEP1.2

CEP1.3

CEP4.1

CEP4.2

CEP4.4

CEP3.1CEP3.2

CEP5.1

CEP5.2

CP2.7

CP2.2

CP2.3

CP2.4

CP2.9

CP1.1

CP1.2

CP1.4

CP1.5

CP1.6

CP1.11

CP1.12

CP1.13

CP1.15

CP1.17

CP1.18

CP1.19

CP1.20

CP1.22

CP1.22

CP1.23CP1.24

CP1.25

EDP6.1

EDP5.2

EDP5.1

EDP5.3
EDP5.4

EDP4.1

EDP4.3

EDP4.4

EDP4.5

EDP4.7

EDP4.8

EDP3.11

EDP3.10

EDP3.1

EDP3.2

EDP3.3

EDP3.5

EDP3.6
EDP3.7

EDP3.8

EDP3.9

EDP2.1

EDP2.2

EDP2.3

EDP2.4
EDP2.5

EDP2.6
EDP2.7

EDP1.1

EDP1.2
EDP1.3

EDP1.4

EDP1.5

EDP1.6EDP1.8

EDP1.9

EDP1.10
EDP1.11

EDP1.12
EDP1.13

EDP1.14

EDP1.15

EDP1.16

EDP1.18

EDP1.19

FOP2.1

R1.1

R1.2 R1.3

R1.4

R1.5

R1.8

R1.9

FOP3.1

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG6_VegetationOverview_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation Overview0 1 2 3 4 5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:250,000

Project Footprint
Legune Station Outline

Watercourses
Non-perennial
Perennial

Calytrix exstipulata tall
shrubland
Cane grass grassland
Darwin stringybark/Darwin
woollybutt woodland
Ephemeral wetland
Estuarine-deltaic plain
wetland
Flood-out plain grassland
Flood-out plain wetland

Ghost gum and G.
pteridifolia low woodland
Ghost gum woodland
Ghost gum woodland on
coastal erosional plains
Mangrove low closed
forest
Melaleuca dealbata
woodland
Melaleuca leucadendra
fringing open forest

Melaleuca spp. low
woodland
Monsoon vine thicket
Non remnant

¯̄ ¯̄ ¯̄ ¯̄ ¯
¯̄ ¯̄ ¯̄ ¯̄ ¯
¯̄ ¯̄ ¯̄ ¯̄ ¯Northern rice grass

grassland
Ranges open woodland

D D D D

D D D D

D D D D Samphire forbland
Wild plum low open
woodland



ALLIGATOR
CREEK

CP2.3

CP1.1

CP1.3
CP1.4

CP1.5

CP1.25

EDP4.1

EDP3.4

EDP2.4

EDP2.5

EDP1.12

EDP1.13

EDP1.15

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG7_Vegetation6Sheets_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation0 0.5 1 1.5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:60,000

Legune Station Outline
Project Footprint

Watercourses
Non-perennial
Perennial

Vegetation Type
Cane grass grassland
Ephemeral wetland
Mangrove low closed
forest
Melaleuca dealbata
woodland

¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄Northern rice grass

grassland

D D D D D

D D D D D

D D D D D Samphire forbland

6

1
2

3

4 5

Sheet 1 of 6



CREEK

FORSYTH

CP2.8
CP2.7

CP2.5

CP1.15

CP1.19

CP1.20

CP1.22

EDP4.4

EDP2.1

EDP2.2
EDP2.5

EDP1.1

EDP1.2

EDP1.3

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG7_Vegetation6Sheets_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation0 0.5 1 1.5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:60,000

Legune Station Outline
Project Footprint

Watercourses
Non-perennial
Perennial

Vegetation Type
Cane grass grassland
Ephemeral wetland
Mangrove low closed
forest
Melaleuca dealbata
woodland

¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄Northern rice grass

grassland

D D D D D

D D D D D

D D D D D Samphire forbland

6

1
2

3

4 5

Sheet 2 of 6



EDP9.1

CEP1.4

EDP5.2

EDP4.3

EDP3.11 EDP3.2

EDP3.3

EDP3.4

EDP2.1

EDP2.2

EDP2.3

EDP2.4

EDP2.5

EDP2.6

EDP2.7

EDP2.8

EDP1.4

EDP1.5

EDP1.7

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG7_Vegetation6Sheets_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation0 0.5 1 1.5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:60,000

Legune Station Outline
Project Footprint

Watercourses
Non-perennial
Perennial

Vegetation Type
Cane grass grassland
Darwin stringybark/Darwin
woollybutt woodland

Ephemeral wetland
Ghost gum woodland
Melaleuca dealbata
woodland
Monsoon vine thicket

¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄Northern rice grass

grassland
Ranges open woodland

D D D D D

D D D D D

D D D D D Samphire forbland
Wild plum low open
woodland

6

1
2

3

4 5

Sheet 3 of 6



EDP9.2

EDP9.3

CEP2.3

CEP2.1

CEP2.2

CEP2.4

CEP1.1

EDP7.1

EDP5.3

EDP5.4

EDP4.5

EDP3.6

EDP3.7

EDP3.8

EDP3.9

EDP1.7

EDP1.8

EDP1.9

EDP1.10

EDP1.11

EDP1.18

R1.2

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG7_Vegetation6Sheets_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation0 0.5 1 1.5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:60,000

Legune Station Outline
Project Footprint

Watercourses
Non-perennial
Perennial

Vegetation Type
Cane grass grassland
Darwin stringybark/Darwin
woollybutt woodland

Estuarine-deltaic plain
wetland
Flood-out plain grassland
Ghost gum and G.
pteridifolia low woodland
Ghost gum woodland on
coastal erosional plains
Melaleuca dealbata
woodland
Melaleuca spp. low
woodland
Monsoon vine thicket
Non remnant

¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄Northern rice grass

grassland
Ranges open woodland
Wild plum low open
woodland

6

1
2

3

4 5

Sheet 4 of 6



!

NR1.1

NR1.2

NR1.3

CEP4.2

CEP3.1

CEP3.2

CEP3.3

CEP5.1

EDP5.1

EDP3.10

EDP3.1

EDP3.7

EDP3.9

EDP1.6

EDP1.7

R1.3

R1.5

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG7_Vegetation6Sheets_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation0 0.5 1 1.5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:60,000

Legune Station Outline
Project Footprint

Watercourses
Non-perennial
Perennial

Vegetation Type
Calytrix exstipulata tall
shrubland
Cane grass grassland
Estuarine-deltaic plain
wetland
Flood-out plain grassland
Ghost gum and G.
pteridifolia low woodland
Melaleuca dealbata
woodland
Melaleuca leucadendra
fringing open forest
Melaleuca spp. low
woodland
Monsoon vine thicket
Non remnant

¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄Northern rice grass

grassland
Ranges open woodland

6

1
2

3

4 5

Sheet 5 of 6



CEP1.2

CEP1.3

FOP2.1

R1.1

R1.4

No warranty is given in relation to the data (including accuracy,
reliability, completeness, currency or suitability) and no liability is
accepted (including without limitation, liability in negligence) for
any loss, damage or costs (including consequential damage)
relating to any use of the data. Data must not be used for direct
marketing or be used in breach of the privacy laws.

Cadastre: Northern Territory Government 2015
Roads: Geoscience Australia 2012
State Border: Geoscience Australia 2012
Landsat: Geoscience Australia 2006
Vegetation: SeaFarms June 2016

File: EISV6_FVFIG7_Vegetation6Sheets_160812 Date: 12/08/2016File:

Disclaimer:

Source:

Vegetation0 0.5 1 1.5

Kilometers

O

Coordinate System: GDA 1994 MGA Zone 52
A4 Scale:  1:60,000

Legune Station Outline
Project Footprint

Watercourses
Non-perennial
Perennial

Vegetation Type
Darwin stringybark/Darwin
woollybutt woodland

Flood-out plain wetland
Melaleuca spp. low
woodland

¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄
¯̄ ¯̄ ¯̄ ¯̄ ¯̄Northern rice grass

grassland
Ranges open woodland

6

1
2

3

4 5

Sheet 6 of 6



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd

Appendix C Vegetation community descriptions



CO2 Australia

Astrebla Ecological Services| Flora report for Project Sea Dragon Stage 1 Grow-out Facility EIS|CO2 Australia/Seafarms Group Ltd

Coastal plain vegetation communities



Avicennia marina, Excoecaria agallocha, Ceriops sp. low closed forest on coastal plain
(mangrove low closed forest)

NVIS structural code T6d1

Plate 1 Mangrove low closed forest on coastal (estuarine alluvial) plain

Indicative species composition with Braun Blanquet abundance scale (see notes):

+Upper (U1): ^Avicennia marina (3), ^Excoecaria agallocha var. ovalis (3), Ceriops sp. (2)

Mid (M1): ^ Avicennia marina (3), Excoecaria agallocha var. ovalis (2), Ceriops sp. (2), Aegialitis 
annulata (1), Aegiceras corniculatum (1), Osbornia octodonta (1)

Ground (G1): ^Sporobolus virginicus (1), Tecticornia halocnemoides (1), Tecticornia indica (1), Batis 
argillicola (1)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Tidal plain/intra-tidal flat (inundated regularly)

Soil drainage: Rapidly to moderately well

Geological unit3: Qc – Quaternary coastal deposits: mud, silt, evaporites

Land system4: Carpentaria – estuarine alluvial (coastal) plains; saline soils; bare mud or samphire or 
saline short grass

Soils: Silt and clay/mud deposited by tides

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Condition5: Type I – Residual (native vegetation community composition and regenerative capacity 
intact – no significant perturbation by land use/land management practice)

 This community is intact, and does not contain any introduced species,
 Consequently, impacts to vegetation from current land use practices are considered to be 

negligible/non-existent.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Mangroves Littoral 105 – Mangal low closed forest 23 – Mangroves 40 – Mangroves

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
+Upper (U1) Tree 80% 4 m T6d
Mid (M1) Shrub 15% 1.5 m S3r
Ground (G1) Forb 5% 0.2 m F1r
+ denotes dominant layer

Community notes

Mangroves are present as a low closed forest fringing the numerous drainage lines in the intra-tidal 
zone on the extensive coastal plains.  This community is located at the lowest elevation of any 
terrestrial vegetation community in the project area, and has the lowest species richness - 10 species 
overall.  However, it was not possible to visit populations closer to the coast line where different 
tidal conditions are likely to prevail, and it is probable that up to a further five species of mangrove 
and perhaps two to three more mangroves associates may be present, based on findings in the 
extensive survey of Northern Territory mangrove communities conducted by Brocklehurst and 
Edmeades in 19968.

Saline wetland sub-community

The mangrove low closed forest community includes areas of open salt water within associated 
channel fringed by mangroves, which may include areas of sea grass (sea grass was not included as 
part of this terrestrial vegetation survey).

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Brocklehurst, P. and Edmeades, B. 1996. Regionalisation of Mangrove Communities along the Northern 
Territory Coast. Technical Memorandum No. 96/17.  Dept. of Lands, Planning and Environment, Darwin.



Plate 2 Mangrove low closed forest community mapping; project area in white



Suaeda arbusculoides, Tecticornia australasica, T. indica forbland/open forbland on coastal
plain (samphire forbland)

NVIS structural code F1c/F1i1

Plate 1 Samphire forbland on coastal (estuarine alluvial) plain

Indicative species composition with Braun Blanquet abundance scale (see notes):

Mid (M1): ^Avicennia marina (1), Aegialitis annulata (-), Aegiceras corniculatum (-), Osbornia 
octodonta (-)

+Ground (G1): ^Suaeda arbusculoides (3), Tecticornia australasica (2), Tecticornia halocnemoides (2), 
Tecticornia indica (2), Sporobolus virginicus (2), Xerochloa imberbis (1), Batis argillicola (1)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Tidal plain/supra-tidal flat (inundated occasionally)

Soil drainage: Imperfect to poor 

Geological unit3: Qc – Quaternary coastal deposits: mud, silt, evaporites

Land system4: Carpentaria – estuarine alluvial (coastal) plains; saline soils; bare mud or samphire or 
saline short grass

Soils: Silt and clay/mud deposited by tides

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Condition5: Type 0 – Residual Bare (areas where native vegetation does not naturally persist) AND 
Type I – Residual (native vegetation community composition and regenerative capacity intact –no 
significant perturbation by land use/land management practice)

 This community is intact, and does not contain any introduced species (Calotropis procera 
may rarely occur on the landward edges),

 Large bare areas are a natural sub-community within this vegetation type,
 Consequently, impacts to vegetation from current land use practices are considered to be 

negligible/non-existent.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation Group Major Vegetation 
Subgroup

Samphire 
flats/Bare 
ground

Littoral 106 – Saline tidal flats w/ 
scattered chenopod low 
shrubland (samphire)

22 – Chenopod shrublands, 
samphire shrublands and 
forblands

39 – Mixed chenopod, 
samphire +/- forbs

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Mid (M1) Shrub <5% 0.6 m S2bi
+Ground (G1) Forb 50% 0.2 m F1i
+ denotes dominant layer

Community notes

Samphire forbland/open forbland is present on the extensive coastal plains, occupying the extensive 
supra-tidal plains (including large areas of bare ground), above mangrove shrubland that fringes 
drainages lines in the intra-tidal zone.

Bare clay pan sub-community

Areas of bare clay pan, although generally lacking in vegetation cover, are included within the 
Samphire forbland/open forbland on estuarine plains community.  They usually contain scattered 
constituents of the samphire community, and samphire colonisation of these bare areas is gradual.
See Plate 2 below.

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).



Plate 2 Bare clay pan on coastal (estuarine alluvial) plain

Plate 3 Samphire forbland mapping; project footprint in white
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Corymbia bella +/- Melaleuca dealbata woodland/open woodland on cracking clay 
estuarine-deltaic plains (ghost gum woodland)

NVIS structural code T7i/T7r1 Basal area: 1.5 m2 ha-1

Plate 1 Left: Corymbia bella woodland, with a Sida acuta and Hyptis suaveolens ground layer; C. bella open woodland

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper 1 (U1): ^Corymbia bella (1)

+ Upper 2 (U2): ^ Corymbia bella (3), Melaleuca dealbata (2), Terminalia platyphylla (2)

Mid (M1): ^Hibiscus panduriformis (2), ^Sesbania cannabina (2), Atalaya hemiglauca (1), Terminalia 
platyphylla (1), Ventilago viminalis (1), Ludwigia perennis (1), Melaleuca dealbata (1), Antidesma 
ghaesembilla (1), Exocarpos latifolius (1), Lysiphyllum cunninghamii (1)

Ground (G1): ^Poaceae sp. (3), ^Hyptis suaveolens* (3) Chloris virgata* (2), Digitaria ciliaris (2), 
Rhynchosia minima (2), Sida acuta* (2), Grewia retusifolia (2), Dactyloctenium radulans (1), 
Chamaecrista rotundifolia (1), Cyperus polystachyos (1), Nelsonia campestris (1), Fimbristylis 
microcarya (1), Stemodia lythrifolia (1), Alysicarpus vaginalis (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Level plain

Soil drainage: Imperfect to poor

Geological unit3: Czb – Cainozoic black soil

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Soils: Cracking clays; some sandy clay loam soils were observed in the vicinity of the Flapper Hills

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact –perturbed by land use/land management practice).

 The tree and shrub layers of this community are intact,
 The ground layer appears to be considerably altered, with an occasionally dense weedy 

ground layer dominated either by the weeds H. suaveolens* or Sida acuta*, and introduced 
pasture grasses, 

 H. suaveolens and S. acuta are particularly dense in areas that cattle frequent (eg beneath 
trees, around melon holes), apparently encouraged by heavy grazing,

 Therefore, grazing appears to have an important impact on ground layer species 
composition within this community,

 Soil compaction due to heavy stock use of these communities was evident (these woodland 
communities offer shelter and appear to be favoured by cattle),

 Consequently, impacts from current land use practices are considered to be moderate.

Analagous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Frontage 
woodland

Eucalyptus
woodland with 
grassy 
understorey

18 – Eucalyptus 
papuana**/E. polycarpa 
woodland with 
grassland understorey

12 – Tropical eucalypt 
woodlands/grasslands

7 - Tropical Eucalyptus 
forest and woodlands 
with a tall annual grass 
understorey

** Note – Eucalyptus papuana = Corymbia bella, E. polycarpa = C. polycarpa
Beadle (1981)8

Eucalyptus papuana Alliance
Brocklehurst et al. (1998)9

12. Eucalyptus papuana woodland/open forest with Sehima nervosum/Themeda triandra tall tussock grassland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree <5% 22 m T7bi
+Upper 2 (U2) Tree 30% 14 m T7i
Mid (M1) Shrub 12% 4 m S4r
Ground (G1) Grass 75% 0.3 m G1c
+ denotes dominant layer

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Community notes

Corymbia bella woodland/open woodland on cracking clay deltaic plains is found below 10 m 
elevation on long linear ‘ridges’ raised approximately 30-50 cm above the surrounding plain, in 
‘belts’ up to 700 m wide. It is often present in a mosaic with Melaleuca dealbata low woodland/low 
open woodland, with M. dealbata possibly more prevalent in slightly lower landscape positions.  To 
the west and east, this C. bella community transitions abruptly to Ophiuros exaltatus grassland and 
ephemeral wetland.

Plate 2 Mapping for ghost gum woodland on the estuarine-deltaic plain; project footprint in white



Cyperus scariosus, Schoenoplectus praelongatus, Caldesia oligococca open sedgeland/tall 
open forbland on estuarine-deltaic plains (ephemeral wetland)

NVIS structural code V2i/F3i1

Plate 1 Left: dried linear gilgai within an ephemeral wetland on the margin of Ophiuros exaltatus grassland; Right: 
inundated gilgai with Nymphoides indica and Caldesia oligococca  

Indicative species composition with Braun Blanquet abundance scale (see notes):

+ Mid: ^Ammannia multiflora (2-3), ^Ludwigia perennis (2-3), ^Atriplex elachophylla (2), Hibiscus 
panduriformis (1).  Note – this layer is only dominant when the soil is wet – it loses much of its 
biomass at the end of the wet season.

+ Ground: ^Cyperus scariosus (2-3), Schoenoplectus praelongatus (2), Caldesia oligococca (2), 
Marsilea hirsuta (2), Schoenoplectus lateriflorus (1), Panicum trachyrhachis (1), Eleocharis 
atropurpurea (1), Chara sp. (1), Cyperus difformis (1), Elytrophorus spicatus (1), Basilicum 
polystachyon (1), Sida acuta* (1), Nymphoides indica (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover.  + = dominant layer – note, in this community, the dominant layer is considered likely to vary 
seasonally: the dominant season for each layer is indicated in brackets; ^ = dominant/co-dominant species; 
* = exotic species.

Landform2: Level plain, with gilgai (both linear and circular) as common land form elements 

Soil drainage: Poor to very poor 

Geological unit3: Czb – Cainozoic black soil

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Soils: Cracking clays

Condition5: Type I – Residual (native vegetation community structure, composition and regenerative 
capacity intact – no significant perturbation from land use/land management practice).

 This community is generally intact,
 The only exotic species noted was Sida acuta,
 Consequently, impacts from current land use practices are considered to be low.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation
Group

Community Major Vegetation Group Major Vegetation 
Subgroup

Lagoon 
vegetation

Floodplains 54 – Mixed closed-
grassland/sedgeland 
(seasonal floodplain)

21 – Other grasslands, 
herblands, sedgelands and 
rushlands

63 – Sedgelands, 
rushes or reeds

Beadle (1981)8

Xerochloa spp. alliance/Dichanthium spp. alliance, D. tenuiculum suballiance minor association ii.
Brocklehurst et al. (1998)9

Grass group 7: Oryza australiensis/Nymphoides indica/Echinochloa colona tall closed grassland/closed 
forbland; Grass group 8: Panicum trachyrhachis/ Oryza rufipogon grassland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Mid (M1) Forb 20% 1.7 m S2r
+Ground (G1) Sedge 40% 0.5 m V2i
+ denotes dominant layer – note, this community is likely to have a seasonally changing layer dominance with the mid 
strata likely to become dominant in the mid-late wet season

Community notes

Mixed species open sedgeland/tall open forbland on cracking clay deltaic plains (referred to as 
‘ephemeral wetland on cracking clay deltaic plains’) is a spatially and temporally variable community 
that forms part of the cracking clay estuarine-deltaic plain grassland mosaic with Xerochloa imberbis 
grassland and Ophiuros exaltatus grassland.  

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



In places on the Legune delta these ephemeral wetlands may possibly be forming on the partially 
filled-in remnant of back-water swamps formerly inundated by the Keep River or Forsyth Creek and 
now mostly inundated by surface flow.  However, those associated with Forsyth Creek appear likely 
to be active back-water swamps, albeit rather shallow (one metre depth maximum).

Species composition and relative abundance (and layer dominance) appears to be strongly 
influenced by the extent and duration of seasonal inundation.  Observations suggest that periods of 
extended inundation during the wet season are likely to see this community characterised as a 
tall/mid-high open forbland/forbland, with the mid-canopy species nominated above becoming 
dominant (in particular A. multiflora and L. perennis).  

During the dry season, when there is likely to be a complete absence of standing water, aquatic 
species such as C. oligococca, N. indica and Chara sp. will no longer be visible, the tall forb layer will 
die off (with the exception of A. elachophylla, which is more likely a low shrub than a tall forb, and H. 
panduriformis), and the community will become a Cyperus scariosus open sedgeland.

Plate 2 Ephemeral wetland mapping; project footprint in white



Ficus virens, Cochlospermum fraseri, Adansonia gregorii low closed forest/open forest
(monsoon vine thicket)

NVIS structural code T6d/T6c1 Basal area: 7 m2 ha-1

Plate 1 Left: Monsoon vine thicket on Flapper’s Hill; Right: Monsoon vine thicket on Burt Range rocks near the 
Bundaberg stock yards

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper 1 (U1): ^Adansonia gregorii (1)

+ Upper 2 (U2): ^Ficus virens (3), Cochlospermum fraseri (2), Pandanus spiralis (2), Strychnos lucida 
(2), Ventilago viminalis (1), Celtis philippensis (1), Jasminum didymum (1), Tinospora smilacina (1), 
Cayratia trifolia (1)

Mid (M1): ^Carissa lanceolata (2), Plumbago zeylanica (2), Vitex glabrata (2), Ficus aculeata (1), 
Clerodendron acuminata (1), Atalaya hemiglauca (1), Flueggea virosa (1), Ipomoea macrantha (-)

Ground (G1): ^Hyptis suaveolens* (3), Achyranthes aspera (2), Cymbopogon bombycinus (2), Sida 
cordifolia* (2), Lomandra tropica (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Rises emerging from the estuarine deltaic plains 

Soil drainage: Rapidly to moderately well 

Geological unit3: Clb2 – Carboniferous Burt Range formation, calcareous sandstone, dolarenite, 
leached carbonates

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Soils: Skeletal, sandy

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact – perturbed by land use/land management practice).

 This community is generally intact in relation to species composition, with the exception of 
the presence of the exotic weed Hyptis suaveolens,

 Generally, Hyptis suaveolens completely dominates the ground layer,
 Consequently, impacts from current land use practices are considered to be moderate.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Deciduous sparse
low woodland

Closed 
forest

1 – Mixed species closed forest 
(monsoon vine-thicket)

1 – Rainforests 
and vine thickets

62 – Dry rainforest 
or vine thickets

Beadle (1981)8

Adansonia gregorii alliance
Brocklehurst et al. (1998)9

31. Terminalia bursarina/Adansonia gregorii low open forest with Cyperus spp. sedgeland understorey

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree 5% 10 m T6i
+Upper 2 (U2) Tree 80% 6 m T6d
Mid (M1) Shrub 20% 2 m S4i
Ground (G1) Forb 20% 1 m F2r
+ denotes dominant layer

Community notes

Monsoon vine thicket is a minor community within the project area, being generally restricted to 
rocky sandstone rises of the Burt Range and Kelly’s Knob formations emerging from the estuarine-
deltaic plain (see Plate 2), with unmapped areas in the ranges community.  It has an extent in the 
project area of 23 ha, of which 15 ha occurs on the Flapper Hills, the remainder being restricted to 3 
small rocky rises.  The predominant canopy varies in cover from a closed to an open forest.

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



Plate 3 Top: a small monsoon vine thicket patch on a low rocky rise, fringed by Pandanus spiralis and with a Ficus 
virens emergent. Bottom: Google Earth image showing the location of monsoon vine thicket (in yellow polygons) on the 
estuarine-deltaic plain, with the project footprint overlain.

This community is similar to the vine thicket elements occurring in Corymbia bella woodland on the 
coastal erosional plain.  However, the monsoon vine thicket described here lacks a sclerophyll 
component and occurs on isolated rocky rises within the estuarine-deltaic plain, in association with 
the estuarine-deltaic plain grassland mosaic communities (although the Flapper Hills occurrence 
borders C. bella woodland on the estuarine-deltaic plain). 

The near threatened species Turraea pubescens was recorded in this community within the project 
area.



Melaleuca dealbata, Terminalia platyphylla, Melaleuca leucadendra low woodland/open 
woodland on estuarine-deltaic plains (Melaleuca dealbata woodland)

NVIS structural code T6i/T6r1 Basal area: 4.5 m2 ha-1

Plate 1 Left and right: Melaleuca dealbata low woodland – light green low growth is Sida acuta

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper 1 (emergent) (U1): ^Melaleuca dealbata (1), Ficus virens (-)

+ Upper 2 (U2): ^ Melaleuca dealbata (3), Terminalia platyphylla (1), Melaleuca leucadendra (1), 
Adansonia gregorii (-)

Mid (M1): ^Antidesma ghaesembilla (2), ^Melaleuca sericea (2), Melaleuca acacioides (1), 
Barringtonia acutangula (1), Terminalia platyphylla (1), Hibiscus panduriformis (1), Phyllanthus 
reticulatus (1), Ventilago viminalis (1), Atalaya hemiglauca (1), Capparis sepiaria (1), Senna 
obtusifolia* (1), Sesbania cannabina (1), Calotropis procera* (-), Cordia dichotoma (-), Atriplex 
elachophylla (-), Parkinsonia aculeata* (-)

Ground (G1): ^Sida acuta* (2), Chloris virgata* (2), Echinochloa colona* (2), Dactyloctenium radulans 
(2), Digitaria ciliaris (1), Cyperus scariosus (1), Grewia retusifolia (1), Nelsonia campestris (1),
Fimbristylis microcarya (1), Xerochloa imberbis (1), Alternanthera nodiflora (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Level plain; common land form elements include gilgai, often linear, and long sinuous 
shallow open depressions  

Soil drainage: Poor to very poor 

Geological unit3: Czb – Cainozoic black soil

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).



Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

Soils: Cracking clay

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact –perturbed by land use/land management practice).

 This community is generally intact, with the exception of an often dense weedy ground layer 
dominated by Sida acuta* (see Plate 1) and including introduced pasture grasses and P. 
aculeata*, 

 The presence of S. acuta, an increaser species, is particularly dense in areas that cattle 
frequent (eg beneath trees, around melon holes), apparently encouraged by heavy grazing,

 Therefore, grazing appears to have an important impact on ground layer species 
composition within this community,

 Soil compaction due to heavy stock use of these communities was evident (these woodland 
communities occur as virtual islands within very large grassland communities),

 Consequently, impacts from current land use practices are considered to be moderate.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Paperbark
low woodland

Floodplains 53 – Melaleuca open-
forest (paperbark 
swamp)

9 – Melaleuca forests 
and woodlands

15 – Melaleuca open 
forests and woodlands

Beadle (1981)8

Melaleuca leucadendra Alliance [note – this is the closest match]
Brocklehurst et al. (1998)9

None

3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree <1% 12 m T7bi
+Upper 2 (U2) Tree 25% 8 m T6i
Mid (M1) Shrub <5% 2.5 m S4r
Ground (G1) Grass 40% 0.3 m G1i
+ denotes dominant layer

Community notes

Melaleuca dealbata low woodland/open woodland on estuarine-deltaic plains is the most common 
woodland community on the Legune estuarine-deltaic plains. It is present as small, isolated ‘islands’ 
of woodland, or as larger patches merging with Terminalia platyphylla low open woodland and 
Corymbia bella low open woodland, within the larger mosaic formed by the cracking clay deltaic 
plains grasslands. This community generally occupies sections of the cracking clay estuarine-deltaic 
plain that are depressed approximately 30 cm into the surrounding plain (determined using Lidar 
commissioned by Sea Farms Group Ltd), sometimes in association with gilgai (see picture on the left 
above).

Sub-communities

Melaleuca dealbata low open forest +/- Barringtonia acutangula

In places, M. dealbata forms low open forest, either by itself or with Barringtonia acutangula.  This 
was observed in the areas fringing Forsyth Creek, and in minor areas associated with more 
permanent wetland on the floodplain, particularly near Red Rock dam. All are outside the project 
area.

Melaleuca sericea low woodland

This sub-community was present at the interface between the sandy coastal erosional plains and the 
cracking clay estuarine deltaic plains, sometimes fringing playas (see Plate 2 left image).  Melaleuca 
sericea dominates, with M. acacioides recorded at one location.

Melaleuca leucadendra woodland/open forest

In places, a woodland/open forest dominated by M. leucadendra is present along the fringe of the 
coastal erosional plain, in a similar landscape position to, and often in association with, the M. 
sericea low woodland sub-community described above.  This woodland sometimes contained 
Adansonia gregorii (see Plate 2 right image).



Plate 2 Left: Melaleuca sericea low woodland; Right: Melaleuca leucadendra woodland with Adansonia gregorii

Plate 3 Melaleuca dealbata low open woodland mapping; project area in white



Ophiuros exaltatus, Cyperus scariosus, Imperata cylindrica tall closed tussock grassland on 
cracking clay estuarine-deltaic plains (cane grass grassland)

NVIS structural code G3d1

Plate 1 Ophiuros grassland

Characteristic species composition with mean Braun Blanquet abundance scale:

Upper 1: ^Melaleuca dealbata (1), Cathormion umbellatum (-)

Mid 1: ^Hibiscus panduriformis (2), Parkinsonia aculeata* (1), Calotropis procera* (1), Sesbania 
cannabina (1), Senna obtusifolia* (1), Ammannia multiflora (1), Ludwigia perennis (1), Ventilago 
viminalis (-), Ficus aculeata (-)

+Ground 1: ^Ophiuros exaltatus (4), Cyperus scariosus (2), Imperata cylindrica (2), Xerochloa 
imberbis (1), Phyllanthus maderaspatensis (1), Leptochloa fusca (1), Fimbristylis microcarya (1), 
Fimbristylis dichotoma (1), Oryza australiensis (1), Dichanthium sericeum (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Level plain, playa plain

Soil drainage: Imperfect to poor (poor to very poor in places) 

Geological unit3: Czb – Cainozoic black soil

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Soils: Cracking clays

Condition5: Type I – Residual (native vegetation community structure, composition and regenerative 
capacity intact – no significant perturbation from land use/land management practice).

 This community appears lightly grazed – O. exaltatus is considered unpalatable to stock, as 
are the majority of other species present (Milson 2000),

 Weeds are generally  very sparsely distributed, but may be present in small dense patches 
(particularly P. aculeata, and to a lesser extent S. obtusifolia),

 Consequently, impacts from current land use practices are minimal.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Blue grass tall 
grass

Littoral 104 - Xerochloa (Rice 
grass) grassland

19 – Tussock 
grasslands

35 – Blue grass and tall 
bunch grass grasslands

Beadle (1981)8

None – possibly a variant of Beadle’s Dichanthium spp. alliance (D. sericeum is a rare member of this 
community)
Brocklehurst et al. (1998)9

None

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper (U1) Tree <1% 4 m T6r
Mid (M1) Shrub <5% 1.5 m S3r
+Ground (G1) Grass 90% 1.2 m G3d
+ denotes dominant layer

Community notes

This community dominates large areas of the black cracking clay deltaic plains in association with
Xerochloa imberbis grassland, both of which form the ‘cracking clay deltaic plains grassland mosaic’.
Within this mosaic are interspersed areas of either permanent or ephemeral wetland.  O. exaltatus
generally dominates this community, with Cyperus scariosus becoming dominant in drier areas. 
Oryza australiensis can dominate in areas subject to periodic inundation.  Small patches may be
almost exclusively populated by Imperata cylindrica.

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005).
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Sub-communities

In places that are apparently inundated for extended periods a grassland of Oryza australiensis 
was present.  This grassland is a minor part (approximately 400 ha was noted in areas surveyed) 
of the estuarine-deltaic grassland mosaic, and is mapped in this report as a sub-community of O. 
exaltatus because it is a freshwater species, in common with O. exaltatus, and does not tend to 
co-occur with the shorter, saline X. imberbis grassland. The O. australiensis alliance recognised 
by Beadle (1981) matches this sub-community. 

Wilson et al. (1991) found grassland dominated by Oryza spp. to be the most common wetland 
community type (at least, among those wetlands surveyed by his project), particularly in 
wetlands south west of Darwin.  However, this grassland type forms a minor component of the 
sections of the Legune estuarine-deltaic plain surveyed for this project – grasslands dominated 
by O. exaltatus or X. imberbis are by far the most common.

In addition, 

 A similar sub-community of I. cylindrica to that noted in the X. imberbis grassland was 
recorded for the O. exaltatus grassland.  See notes on the X. imberbis grassland for details.  

 Small areas dominated by Chrysopogon fallax with Bothriochloa bladhii sub-dominant were 
noted in places.

Plate 2 Canegrass grassland mapping



Schoenoplectus littoralis, S. laevis, Oryza australiensis closed to open sedgeland on
frequently inundated cracking clay estuarine-deltaic plains (estuarine-deltaic plain wetland)

NVIS structural code V2d-V2i1

Plate 1 Both images show areas of aquatic beds dominated by Nymphaea spp., fringed by closed sedgeland

Indicative species composition with Braun Blanquet abundance scale:

Upper (U1): Melaleuca dealbata (1)

Mid (M1): Sesbania cannabina (1), Typha sp. (-)

+Ground (G1): ^Schoenoplectus littoralis (4-2), Schoenoplectus laevis (3-2), Schoenoplectus 
praelongatus (2), Oryza australiensis (2), Eleocharis sundaica (2), Ludwigia adscendens (2),
Arundinella nepalensis (1), Urochloa mutica* (1), Leptochloa fusca (1), Brachiaria mutica* (1), 
Cyperus alopecuroides (1), Marsilea hirsuta (1), Nymphaea violacea (1), Nymphaea macrosperma (1), 
Aeschynomene indica (1), Nymphoides indica (-), Ipomoea aquatica (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover.  + = dominant layer; ^ = dominant/co-dominant species; * = exotic species.

Landform2: Floodplain; landform elements stream channel, prior stream channel and playa

Soil drainage: Poor to very poor

Geological unit3: Czb – Cainozoic black soil; some Qs – Quaternary coastal deposits: mud, silt, 
evaporites

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Soils: Cracking clays

Condition5: Type II – Modified (native vegetation community structure, composition and 
regenerative capacity intact – perturbed by land use/land management practice).

 This community is generally intact, with the exception of areas where U. mutica is a 
subdominant element,

 U. mutica is likely spreading and its threat status may increase in future,
 Consequently, impacts from current land use practices are considered moderate.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation Subgroup

Grass layer 
of water 
plants [sic]

Floodplains 54 – Mixed closed-
grassland/sedgeland 
(seasonal floodplain)

24 – Inland aquatic –
freshwater, salt lakes, 
lagoons

44 – Freshwater dams, lakes, 
lagoons or aquatic plants

Beadle (1981)8

Oryza australiensis alliance
Brocklehurst et al. (1998)9

Grass group 8: Panicum trachyrhachis/ Oryza rufipogon grassland; Grass group 10: Pseudoraphis 
spinescens/Eleocharis dulcis grassland/sedgeland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper (U1) Tree <5% 4.5 m T6r
Mid (M1) Forb <5% 1.6 m F3r
+Ground (G1) Sedge 40% 0.7 m V2i
+ denotes dominant layer

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).

8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



Community notes

This mixed species open sedgeland on inundated cracking clay deltaic plains (referred to as wetland
on inundated cracking clay deltaic plains) occurs in and fringing pools of freshwater in the flooded 
Alligator Creek channel.  It occurs above (and up to 20 km upstream) of a constructed bund that 
separates these pools from the tidal zone and that ensures much of this community remains flooded
for much or all of the year.  It is understood that an annual release from the Forsyth Creek dam, and 
a series of bunds constructed across the floodplain, contribute to maintaining water volume 
throughout the year.

In addition, this community occurs in, and fringes, smaller waterbodies formed in prior stream 
channels and playas elsewhere on the wider floodplain. In places, Melaleuca dealbata occurs as an 
emergent.

Although this community is generally comprised of open (likely deeper) water, the majority of 
vegetation occurs in closed sedgelands along the fringes of the wetland, and open water is usually 
characterised by open to sparse aquatic beds.  In the upper catchment where depths are shallower, 
a closed sedgeland is more common. Where the fringes of this community dry out in the dry season, 
this community consists of generally bare clay plain.

Plate 2 Estuarine-deltaic plain wetland; project footprint in white



Terminalia platyphylla +/- Melaleuca dealbata low open woodland (wild plum low open 
woodland)

NVIS structural code T6r1 Basal area: 4.5 m2 ha-1

Plate 1 Terminalia platyphylla low open woodland – Hibiscus panduriformis dominates the mid layer in the 
foreground of both images

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper 1 (emergent) (U1): ^Terminalia platyphylla (1)

+ Upper 2 (U2): ^Terminalia platyphylla (2), Melaleuca dealbata (1), Eucalyptus pruinosa (1)

Mid (M1): ^Antidesma ghaesembilla (2), Terminalia platyphylla (2), Hibiscus panduriformis (2),
Strychnos lucida (1), Flueggea virosa (1), Ventilago viminalis (1), Grewia retusifolia (1), Atalaya 
hemiglauca (1), Petalostigma pubescens (1)

Ground (G1): ^Digitaria ciliaris (3), Hyptis suaveolens* (2), Cyperus scariosus (2), Echinochloa colona* 
(2), Dactyloctenium radulans (2), Sida acuta* (2), Nelsonia campestris (1), Fimbristylis microcarya (1), 

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover.  + = dominant layer; ^ = dominant/co-dominant species; * = exotic species.

Landform2: Level plain

Soil drainage: Imperfect to poor

Geological unit3: Czb – Cainozoic black soil/minor units on Czs – Cainozoic sand, soil, colluvium

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia. Estuarine-deltaic plains. AND

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Minor units on Cockatoo – gently undulating timbered sandy country. Sandstone, calcareous 
sandstone and conglomerate, minor limestone.  Coastal erosional plains.

Soils: Cracking clays/minor units on sandy loam

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact –perturbed by land use/land management practice).

 This community is generally intact, with the exception of a weedy ground layer where Sida 
acuta* was a common presence, particularly in areas that cattle frequented (eg beneath 
shade trees),

 The sub-community on sand (see below) was characterised by a dense ground layer of 
Hyptis suaveolens, most likely attributable to selective grazing (ie cattle avoid H. suaveolens, 
and their movements scatter the seed),

 Therefore, grazing appears to have an important impact on ground layer species 
composition within this community,

 Soil compaction due to heavy stock use of this area was evident (the major woodland 
community on the deltaic-estuarine plain occurs as a virtual island within very large 
grassland communities),

 Consequently, impacts from current land use practices are considered to be moderate.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad Vegetation 
Group

Community Major 
Vegetation 
Group

Major 
Vegetation 
Subgroup

Deciduous 
sparse low 
woodland

Mixed species low 
open woodland with 
grassy understorey

44 – Terminalia arostrata (nutwood) low 
open woodland with Chrysopogon fallax, 
Dichanthium grassland understorey*

31 – Other
open 
woodlands

79 – Other 
open 
woodlands

Beadle (1981)8

Terminalia spp. – Bauhinia (Lysiphyllum) cunninghamii Alliance
Brocklehurst et al. (1998)9

34. Terminalia platyphylla woodland with Dichanthium fecundum grassland
*This is clearly an imperfect match, although it is the closest that can be obtained.  T. platyphylla does form a 
component of community 44, and the structural description, soils, landform, and wider species composition 
are similar.  In addition, community 44 is recorded from the same geographical area as the project area.

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree <1% 18 m T7r
+Upper 2 (U2) Tree 15% 8 m T6r
Mid (M1) Shrub 5% 3 m S4r
Ground (G1) Grass 40% 0.4 m G1i
+ denotes dominant layer

Community notes

The major occurrence (approximately 300 ha) of this Terminalia platyphylla low open woodland
community occurs on the estuarine deltaic plain in one linear patch, approximately four kilometres 
long and 1.3 km wide.  It fringes extensive Ophiuros exaltatus grassland and ephemeral wetland 
immediately to the west, located on a slightly lower cracking clay plain (approximately one metre 
lower in elevation). Altitude data suggests this T. platyphylla patch is located on a slight rise 
generally one to two metres higher than the cracking clay plain to the north, east and south.  
However, this elevation change was not evident in the field.

This community is associated with Melaleuca dealbata low open woodland to the south, and 
grassland of the estuarine deltaic plain mosaic to the east and north.

Sub-communities

Approximately 30 ha of Terminalia spp. mixed species low woodland was observed both within the 
main 300 ha patch, and on the fringe of the estuarine deltaic plain (see Plate 2), on sandy soils.  
These two patches (originally one patch but cut by a track clearing) had high species diversity, 
including the only recorded occurrence of Eucalyptus pruinosa in the project area. Generally, T. 
platyphylla was dominant or subdominant. This sub-community is associated with the estuarine 
deltaic plain grassland mosaic and Eucalyptus tetrodonta/E. miniata woodland. The following 
species were present:

 +Upper (U1): ^Terminalia platyphylla, Corymbia polycarpa, Eucalyptus pruinosa, Terminalia 
canescens, Terminalia grandiflora, Brachychiton diversifolius, Antidesma ghaesembilla, Hake 
arborescens, Gyrocarpus americanus, Cochlospermum fraseri, Planchonia careya, 
Dolichandrone heterophylla, Gardenia resinosa, Cayratia trifolia, Tinospora smilacina

 Mid (M1): ^Lysiphyllum cunninghamii, ^Petalostigma pubescens, Carissa lanceolata, Acacia 
lamprophylla, Exocarpos latifolius, Atalaya variifolia, Atalaya hemiglauca, Phyllanthus 
reticulatus, Strychnos lucida, Ventilago viminalis, Santalum lanceolatum, Diospyros rugosula, 
Acacia holosericea,  Persoonia falcata, Grevillea erythroclada

 Ground (G1): ^Hyptis suaveolens, Spermacoce brevifolia, Grewia retusifolia, Eragrostis 
cumingii.



This sub-community differs from the main T. platyphylla woodland community in being denser, with 
smaller stem diameters and noticeably greater species diversity, particularly in the upper layer.  It is 
also more seriously infested by H. suaveolens, perhaps due to the substrate (sand and not clay).

Plate 2 Terminalia spp. mixed species low woodland present on the fringe of the coastal erosional plain near Osman’s 
Lake

Plate 3 Wild plum low open woodland mapping; project area in white



Ophiuros exaltatus, Cyperus scariosus, Imperata cylindrica tall closed tussock grassland on 
cracking clay estuarine-deltaic plains (cane grass grassland)

NVIS structural code G3d1

Plate 1 Ophiuros grassland

Characteristic species composition with mean Braun Blanquet abundance scale:

Upper 1: ^Melaleuca dealbata (1), Cathormion umbellatum (-)

Mid 1: ^Hibiscus panduriformis (2), Parkinsonia aculeata* (1), Calotropis procera* (1), Sesbania 
cannabina (1), Senna obtusifolia* (1), Ammannia multiflora (1), Ludwigia perennis (1), Ventilago 
viminalis (-), Ficus aculeata (-)

+Ground 1: ^Ophiuros exaltatus (4), Cyperus scariosus (2), Imperata cylindrica (2), Xerochloa 
imberbis (1), Phyllanthus maderaspatensis (1), Leptochloa fusca (1), Fimbristylis microcarya (1), 
Fimbristylis dichotoma (1), Oryza australiensis (1), Dichanthium sericeum (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Level plain, playa plain

Soil drainage: Imperfect to poor (poor to very poor in places) 

Geological unit3: Czb – Cainozoic black soil

Land system4: Legune – nearly flat grasslands behind the littoral fringe at the mouth of the Keep and 
Victoria Rivers.  Quaternary alluvia.  Estuarine-deltaic plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Soils: Cracking clays

Condition5: Type I – Residual (native vegetation community structure, composition and regenerative 
capacity intact – no significant perturbation from land use/land management practice).

 This community appears lightly grazed – O. exaltatus is considered unpalatable to stock, as 
are the majority of other species present (Milson 2000),

 Weeds are generally  very sparsely distributed, but may be present in small dense patches 
(particularly P. aculeata, and to a lesser extent S. obtusifolia),

 Consequently, impacts from current land use practices are minimal.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Blue grass tall 
grass

Littoral 104 - Xerochloa (Rice 
grass) grassland

19 – Tussock 
grasslands

35 – Blue grass and tall 
bunch grass grasslands

Beadle (1981)8

None – possibly a variant of Beadle’s Dichanthium spp. alliance (D. sericeum is a rare member of this 
community)
Brocklehurst et al. (1998)9

None

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper (U1) Tree <1% 4 m T6r
Mid (M1) Shrub <5% 1.5 m S3r
+Ground (G1) Grass 90% 1.2 m G3d
+ denotes dominant layer

Community notes

This community dominates large areas of the black cracking clay deltaic plains in association with
Xerochloa imberbis grassland, both of which form the ‘cracking clay deltaic plains grassland mosaic’.
Within this mosaic are interspersed areas of either permanent or ephemeral wetland.  O. exaltatus
generally dominates this community, with Cyperus scariosus becoming dominant in drier areas. 
Oryza australiensis can dominate in areas subject to periodic inundation.  Small patches may be
almost exclusively populated by Imperata cylindrica.

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005).
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Sub-communities

In places that are apparently inundated for extended periods a grassland of Oryza australiensis 
was present.  This grassland is a minor part (approximately 400 ha was noted in areas surveyed) 
of the estuarine-deltaic grassland mosaic, and is mapped in this report as a sub-community of O. 
exaltatus because it is a freshwater species, in common with O. exaltatus, and does not tend to 
co-occur with the shorter, saline X. imberbis grassland. The O. australiensis alliance recognised 
by Beadle (1981) matches this sub-community. 

Wilson et al. (1991) found grassland dominated by Oryza spp. to be the most common wetland 
community type (at least, among those wetlands surveyed by his project), particularly in 
wetlands south west of Darwin.  However, this grassland type forms a minor component of the 
sections of the Legune estuarine-deltaic plain surveyed for this project – grasslands dominated 
by O. exaltatus or X. imberbis are by far the most common.

In addition, 

 A similar sub-community of I. cylindrica to that noted in the X. imberbis grassland was 
recorded for the O. exaltatus grassland.  See notes on the X. imberbis grassland for details.  

 Small areas dominated by Chrysopogon fallax with Bothriochloa bladhii sub-dominant were 
noted in places.

Plate 2 Canegrass grassland mapping; project footprint in white
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Calytrix exstipulata, Melaleuca sericea, M. minutifolia tall mixed species shrubland on rocky 
rises (Calytrix exstipulata tall shrubland)

NVIS structural code S4c1

Plate 1 Left: Calytrix exstipulata, Melaleuca minutifolia tall shrubland; Right: Calytrix exstipulata tall shrubland with 
emergent Erythrophleum chlorostachys

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper (U1): ^Erythrophleum chlorostachys (1), Corymbia polycarpa (1), Corymbia bella (1), 
Cochlospermum fraseri (1), Owenia verrucosa (1), Corymbia greeniana (-), Eucalyptus ferruginea (-), 
Eucalyptus tectifica (-)

+Mid (M1): ^Calytrix exstipulata (3), ^Melaleuca minutifolia (3), ^Melaleuca sericea (3), Acacia 
holosericea (2), Carissa lanceolata (2), Acacia platycarpa (2), Exocarpos latifolia (1), Grevillea 
heliosperma (1), Grevillea prasina (1), Wrightia saligna (1), Stenocarpus acacioides (1), Petalostigma 
quadriloculare (1), Buchanania obovata (1), Petalostigma pubescens (1), Corymbia abbreviata (1)

Ground (G1): ^Eriachne obtusa (2), ^Hyptis suaveolens* (2), Triodia pungens (2), Eriachne ciliata (2), 
Spermacoce brevifolia (2), Heteropogon contortus (2), Schizachyrium fragile (2), Stemodia lythrifolia
(1), Triumfetta plumigera (1), Sorghum stipoides (1), Sida acuta (1), Buchnera linearis (-)
Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Undulating rises to rolling low hills

Soil drainage: Rapidly to moderately well 

Geological unit3: Duk – Kelly’s Knob sandstone (Cockatoo Group), Devonian quartz sandstone or <fe

– Legune formation (Fitzmaurice Group), Proterozoic silica cemented quartz sandstone, siltstone

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Land system4: Primary occurrence in project area is at proposed quarry near Red Rock dam, which is 
mapped Legune land system.  This is clearly incorrect and due to the 1:1 million scale of that 
mapping. The likely correct land system is Cockburn – undulating to low shaly country with sparse 
shrub vegetation.  Mainly shales and siltstones.  Coastal erosional plains.

AND (where this community occurs on ranges near the large Legune dam) Pinkerton – rugged stony 
country on sandstone rocks. Sandstone, shale and some dolomite. Ridges, hogbacks, cuestas and 
structural plateaux.

Soils: Skeletal, sandy soils with +/- 30% surface rock

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact – perturbed by land use/land management practice).

 This community has little grazing value to stock (grasses are sparse and with little leaf) and is 
generally intact in relation to species composition, with the exception of the presence of the 
exotic weeds Hyptis suaveolens and Sida acuta,

 In places, Hyptis suaveolens dominates the ground layer, particularly on run-on and apron 
slopes,

 Consequently, impacts from current land use practices are considered to be low.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad Vegetation Group Community Major Vegetation 

Group
Major Vegetation 
Subgroup

No match Miscellaneous 
shrubland/mixed species low 
open woodland

No match 17 – Other
shrublands

32 – Other shrublands

Beadle (1981)8

Mentioned as a ‘xeromorphic thicket’ (Ch. 16, section 2.4.)
Brocklehurst et al. (1998)9

28. Melaleuca sericea low open forest with Sorghum bulbosum/Plectrachne pungens grassland understorey

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree 5% 6 m T6bi
+Mid (M1) Shrub 55% 2 m S3c
Ground (G1) Grass 15% 0.3 m G1r
+ denotes dominant layer

Community notes

This community is characterised by a relatively high species diversity in the mid (shrub) layer, with 
the damper apron and run-on slopes generally dominated by either Melaleuca sericea or M. 
minutifolia, and the upper, drier run-off slopes dominated by Calytrix exstipulata.  Shrubland 
dominated by C. exstipulata generally has less emergents (and they tend to be shorter) and a lower 
species diversity, whereas Melaleuca-dominated shrubland is generally more species diverse.

This community was not described by Stewart et al. (1970) (in the CSIRO Land System Survey report) 
or by Wilson et al. (1990) (in the Northern Territory 1:1 million vegetation mapping project).  
However, Beadle (1981) makes brief mention of a community with an analogous species 
composition described as ‘shrub savannah’ occurring on sandstone and quartzite in the Northern 
Territory, and with a similar species composition (which he calls ‘xeromorphic thicket’).  He also lists 
another analogous community, a Eucalyptus spp.-Calytrix sp.-Triodia sp. complex within the 
Eucalyptus phoenicea alliance that occurs on rugged quartzite and sandstone in northern Arnhem 
Land.

In addition, Brocklehurst et al. (1998), in a detailed survey of vegetation communities in the nearby 
Auvergne and Spirit Hills Stations, describes a community dominated by M. sericea, with similar sub-
dominant species (C. exstipulata, M. minutifolia, C. fraseri), ground layer, and on a similar land form.

The small bloodwood Corymbia abbreviata was present in this community – it was not observed 
growing more than two metres tall and was not recorded elsewhere in the project area.



Plate 2 Calytrix tall shrubland mapping; project footprint in white



Corymbia bella, C. polycarpa, C. greeniana woodland/open woodland on coastal erosional
plains (ghost gum woodland on coastal erosional plains)

NVIS structural code T7i/T7r1

Plate 1 Corymbia bella woodland – in both images, the ground layer is dominated by weeds – Sida acuta on the left, 
Hyptis suaveolens on the right

Indicative species composition with Braun Blanquet abundance scale (see notes):

+ Upper (U1): ^ Corymbia bella (2), Corymbia polycarpa (2), Corymbia greeniana (1), Terminalia 
platyphylla (1), Terminalia volucris (1), Gyrocarpus americanus (1), Mimusops elengi (1), Adansonia 
gregorii (1), Tinospora smilacina (-), Erythrina vespertilio (-)

Mid (M1): ^Acacia lamprophylla (2), ^Lysiphyllum cunninghamii (2), Petalostigma pubescens (2), 
Atalaya hemiglauca (1), Terminalia platyphylla (1), Ventilago viminalis (1), Pandanus spiralis (1), 
Flueggea virosa (1), Exocarpos latifolius (1), Brachychiton diversifolius (1), Brachychiton tuberculatus
(1), Grewia breviflora (1)

Ground (G1): ^Hyptis suaveolens (4), ^Sida acuta* (3), Chamaesyce rotundifolia (2), Spermacoce 
brevifolia (1), Goodenia brachypoda (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Level plain

Soil drainage: Rapidly to moderately well 

Geological unit3: Czs – Cainozoic sand, soil, colluvium

Land system4: Cockatoo – gently undulating timbered sandy country. Sandstone, calcareous 
sandstone and conglomerate, minor limestone.  Coastal erosional plains.

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Soils: Sandy loams or sands

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact –perturbed by land use/land management practice).

 The tree and shrub layers of this community are intact,
 However, the mid (shrub) layer is probably denser than it is likely to be in the absence of H. 

suaveolens, which smothers cooler fires and causes thickening (see explanation in 
community notes for E. tetrodonta/E. miniata woodland),

 The ground layer appears to be considerably altered - generally it is densely infested with H. 
suaveolens, occasionally there are dense patches of Sida acuta*,

 These infestations are apparently caused/encouraged by heavy grazing,
 Therefore, grazing appears to have an important impact on ground layer species 

composition, and shrub layer density, within this community,
 Consequently, impacts from current land use practices are considered to be moderate.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Frontage 
woodland

Eucalyptus
woodland with 
grassy 
understorey

18 – Eucalyptus 
papuana**/E. polycarpa 
woodland with 
grassland understorey

12 – Tropical eucalypt 
woodlands/grasslands

7 - Tropical Eucalyptus 
forest and woodlands 
with a tall annual grass 
understorey

** Note – Eucalyptus papuana = Corymbia bella, E. polycarpa = C. polycarpa
Beadle (1981)8

Eucalyptus papuana alliance
Brocklehurst et al. (1998)9

12. Eucalyptus papuana woodland/open forest with Sehima nervosum/Themeda triandra tall tussock grassland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
+Upper 1 (U1) Tree 30% 15 m T7i
Mid (M1) Shrub 40% 5 m S4i
Ground (G1) Forb 80% 1 m F1c
+ denotes dominant layer

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Community notes

This community is very similar to the C. bella woodland/open woodland recorded in the project area 
on cracking clay deltaic plains. However, it has been split from that community because:

 it occurs on the sandy coastal erosional plains (almost entirely above 10 m elevation), 
 it has denser upper (tree) and mid (shrub) layers, 
 the upper and mid layers have a greater variety of species.  

It is of very limited distribution within the project area, fronting the deltaic estuarine plain and 
intergrading with either deltaic estuarine plain grassland mosaic, E. tetrodonta woodland or
Melaleuca spp. low woodland.  

Sub-community

In places, C. bella woodland contains small patches (less than one hectare) of a mixed species closed 
forest community (see Plate 1, right image), often with C. bella emergents.  This closed forest 
approximates monsoon vine thicket, with common species including Adansonia gregorii, Mimusops
elengi, Gyrocarpus americanus, Erythrina vespertilio, Strychnos lucida, Celtis philippensis, Exocarpos 
latifolius, Terminalia platyphylla and the vines Tinospora smilacina, Ipomoea macrantha and 
Cayratia trifolia.  

Plate 2 Ghost gum woodland on the coastal erosional plain mapping; project footprint in white



Eucalyptus tetrodonta, E. miniata, E. tectifica woodland (Darwin stringybark/Darwin 
woollybutt woodland)

NVIS structural code T7i1 Basal area: 7 m2 ha-1

Plate 1 Eucalyptus miniata woodland (left and right)

Indicative species composition with Braun Blanquet abundance scale (see notes):

+ Upper (U1): ^ Eucalyptus miniata (4), ^Eucalyptus tetrodonta (4), ^Corymbia polycarpa (4), 
Corymbia bella (2), Eucalyptus tectifica (2), Corymbia greeniana (2), Corymbia confertiflora (2), 
Corymbia grandifolia (2), Terminalia grandiflora (1), Terminalia platyphylla (1)

Mid (M1): ^Acacia lamprocarpa (3), Lysiphyllum cunninghamii (2), Planchonia careya (2), 
Petalostigma pubescens (2), Melaleuca nervosa (2), Grevillea agricola (2), Persoonia falcata (2), 
Banksia dentata (1), Buchanania obovata (1), Petalostigma pubescens (1), Distichostemon hispidulus 
(1), Brachychiton tuberculatus (-), Brachychiton diversifolius (-), Corymbia ferruginea (-)

Ground (G1): ^ Panicum mindanaense (2), ^Sorghum stipoides (2), ^Hyptis suaveolens* (2), Sida 
cordifolia* (2), Heteropogon contortus (2), Setaria surgens (2), Chamaecrista rotundifolia* (2), 
Schizachyrium fragile (2), Limnophila fragrans (2), Eriachne obtusa (2), Eriachne ciliata (2), Waltheria 
indica (1), Triodia bitextura (1), Perotis rara (1), Aristida holathera (1), Eragrostis speciosa (1), 
Goodenia armitiana (-), Spermacoce breviflora (-), Buchnera linearis (-), Zornia prostrata (-), Vigna 
radiata (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover. + = dominant layer; ^ = dominant/co-dominant species; * = exotic species.

Landform2: Plains to steep rises

Soil drainage: Rapidly to moderately well

Geological unit3: Czs – Cainozoic sand, soil, alluvium

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).



Land system4: Predominately Cockatoo – gently undulating timbered sandy country. Sandstone, 
calcareous sandstone and conglomerate, minor limestone.  Coastal erosional plains.

ALSO Weaber – scattered small areas of rugged sandstone hills with some gentle lower slopes.  
Sandstone, calcareous sandstone, conglomerate and minor limestone.  Ridges, hogbacks, cuestas 
and structural plateaux.

AND a minor occurrence of Cockburn – small patches of undulating to low shaly country with sparse 
shrub vegetation.  Mainly shales and siltstones.  Coastal erosional plains.

Soils: Generally sandy – grey to red/brown

Condition5: This community is very extensive and condition varied considerably, apparently 
depending on grazing history and perhaps fire history.  The main indicator was the ground layer 
composition – where grazing had been light and perhaps fire frequency more regular during the 
establishment period, the ground layer was grassy.  

However, in the more accessible areas near dams, stock yards, and roads (ie constituting most of the 
occurrence of this community in the project area), the ground layer was generally partially or 
completely replaced by Hyptis suaveolens, an invasive weed with no grazing value that has the effect 
of smothering or cooling fire and so encouraging its own proliferation, as well as the thickening of 
the shrub layer (Finlayson and von Oertzen 1996). This corresponds with observations made at sites 
that were infested with this weed (the shrub layer was generally dense or noticeably thickening).  It 
is postulated that this thickening process will result in the accumulation of a heavy fuel load,
eventually encouraging a hot fire that may result in serious damage to the dominant canopy.

Observations of species diversity in the ground layer at one site not containing H. suaveolens 
indicated that up to (at least) 32 species of grass and forb can be expected to be present in this 
community type.  The replacement of almost all of these species by the one exotic species (H. 
suaveolens), and the changes this species has brought to fire tolerance, indicates that H. suaveolens 
is having a significant ecological impact. 

Therefore, the condition of the majority of this community within the project area is:

Type III – Transformed (native vegetation community composition and regenerative capacity 
significantly altered by land use/land management practice).

Where the ground layer has remained grassy (ie H. suaveolens does not dominate) the condition is:

Type 1 – Residual (native vegetation community composition and regenerative capacity intact – no 
significant perturbation from land use/land management practice).

3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 



In summary

 The majority of occurrences of this community within the project area have a completely 
transformed ground layer heavily infested by the exotic weed Hyptis suaveolens to the often 
complete exclusion of grasses and (to a lesser extent) native forbs,

 This infestation is believed to be causing a thickening in the shrub layer due to fire 
suppression, a process that may cause future serious damage to the canopy,

 Where the ground layer remains grassy, the condition of this community is good,
 Consequently, impacts from current land use practices are considered to be moderate to 

serious.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major 
Vegetation 
Group

Major Vegetation 
Subgroup

Stringybark-
bloodwood
woodland

Eucalyptus 
(open forests) 
with grass 
understorey

4 – E. miniata (Darwin woolly-butt) 
and E. tetrodonta (Darwin 
stringybark) open forest with 
Sorghum grassland understorey

3 – Eucalypt 
open forests

7 - Tropical Eucalyptus 
forest and woodlands 
with a tall annual grass 
understorey

Beadle (1981)8

Eucalyptus tetrodonta-E. miniata-E. polycarpa (sens. lat.) Alliance
Brocklehurst et al. (1998)9

11. Eucalyptus miniata/E. tetrodonta woodland with Sorghum bulbosum and/or Plectrachne pungens grassland 
understorey

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
+Upper 1 (U1) Tree 40% 14 m T7i
Mid (M1) Shrub 60% 3 m S4i
Ground (G1) Forb 80% 1 m F2c
+ denotes dominant layer

Community notes

Woodland dominated by Eucalyptus tetrodonta and/or E. miniata is the most common vegetation 
community present on the coastal erosional plains and low hills in the hinterland of the project area.  
In particular, E. miniata woodland is common adjacent to the cracking clay estuarine-deltaic plains, 
on pale sandy soils with less structure, and on low hills with skeletal soils.  Woodland co-dominated 
by both species, or dominated by E. tetrodonta, is more prevalent along the Legune-Kununurra Road 
in the south of the project area, on red/brown sandy loam.

6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



This community had the highest species diversity of any recorded during the survey (note that this 
will be seasonally dependent as some wetland communities were in an advanced dry state already 
by May) – 40 species recorded in one 500 m2 plot (in an area where H. suaveolens was not present). 
A total of 32 of these were recorded in the ground layer, with two species present in the upper 
(tree) layer and six shrub species recorded.  Where H. suaveolens was prevalent, ground layer 
diversity was often reduced to a few native species, although shrub layer density was generally 
higher and could include 10 species or more (see explanation in Condition above).  This is an 
indication of the ecological impact that H. suaveolens is having on this community.

Sub-communities

There are a number of sub-communities recognised within E. tetrodonta/E. miniata woodland.

Corymbia polycarpa woodland

Woodland dominated by C. polycarpa was recorded in areas of slightly lower elevation within the 
greater E. tetrodonta/E. miniata woodland matrix, often adjacent to seasonally damp/wet locations
(such as the Lophostemon grandiflorus/Melaleuca leucadendra wetland sub-community described 
below). Where this sub-community was present in drier sites it was often sub-dominated by C.
grandifolia and/or C. confertiflora.

Adjacent to damp areas this sub-community could be very dense with a relatively much higher 
species diversity in the shrub (mid) layer than the main E. tetrodonta/E. miniata woodland – at one 
site, 15 species were recorded within the mid layer within 500 m2. It also often had a ground layer 
dominated by H. suaveleons, in addition to the exotic weed Sida cordifolia.

Eucalyptus tectifica woodland +/- E. tetrodonta

Eucalyptus tectifica is an occasional component of E. tetrodonta/E. miniata woodland, and is 
primarily present with E. tetrodonta at sites where E. miniata is absent.  However, it was observed at 
one location as the dominant species of a low woodland/low open woodland, with C. confertiflora 
and Erythrophleum chlorostachys sub-dominant.  Eucalyptus tetrodonta was generally absent. This 
sub-community was located within the only occurrence of the Cockburn land system within the 
project area, on the Legune-Kununurra Road approximately 11.5 km south west of the Bundaberg 
stock yards.  This sub-community is analogous with Beadle’s E. tectifica-E. confertiflora-E. grandifolia
alliance (1981), which he found occurs on soils with clay, or that are subject to minor flooding.  It 
also has analogies with the ‘E. tectifica woodland with Sorghum bulbosum/S. plumosum tall tussock 
grassland’ described by Brocklehurst et al. (1998).

Callitris intratropica woodland

A small (approximately three hectare) patch of woodland dominated by Callitris intratropica, and 
with a species diverse low, closed tree layer, was recorded approximately seven kilometres south 
west of the Bundaberg stockyards, directly beside the Legune-Kununurra Road.  The species count in 
500 m2 of this patch included 18 tree and shrub species and two vines.  Elsewhere, C. intratropica 
was rarely seen and never as a dominant.



Lophostemon grandiflorus/Melaleuca leucadendra wetland

A shallow wetland fringed by a narrow band of L. grandiflorus, and with a M. leucadendra low open 
forest located within it, is present immediately adjacent to the Legune-Kununurra Road 
approximately nine kilometres south west of the Bundaberg stockyards (see Plate 2).  Macrophyte 
species diversity was low (compared to that of the permanent wetland communities recorded on the 
estuarine deltaic plains) and was dominated by species adapted to seasonal drying such as Caldesia 
oligococca, Nymphoides indica and Eleocharis sp..  Narrow Sporobolus virginicus grassland fringed 
the waterline.  Similar wetlands can be identified from aerial imagery, scattered throughout the
coastal erosion plain.

Plate 2 Left: Wetland with Melaleuca leucadendra open forest visible in the background; Right: Lophostemon 
grandiflorus woodland fringing the same wetland

Plate 3 Darwin stringybark/Darwin woollybutt woodland mapping; project footprint in white



Grevillea pteridifolia, Corymbia bella, C. polycarpa low woodland/low open woodland (ghost 
gum and G. pteridifolia low woodland)

NVIS structural code T6i/T6r1

Plate 1 Left: Acacia lamprocarpa low woodland with Syzygium eucalyptoides subsp. bleeseri in the mid-ground; Right: 
Grevillea pteridifolia low woodland

Indicative species composition with Braun Blanquet abundance scale (see notes):

+ Upper (U1): ^ Corymbia polycarpa (3), Corymbia bella (2), Grevillea pteridifolia (2), Pandanus 
spiralis (1), Melaleuca leucadendra (1), Terminalia grandiflora (1), Terminalia platyphylla (1), 
Barringtonia acutangula (1), Syzygium eucalyptoides subsp. bleeseri (-)

Mid (M1): ^Acacia lamprocarpa (3), Grevillea pteridifolia (2), Acacia holosericea (2), Melaleuca 
nervosa (2), Grevillea agrifolia (2), Persoonia falcata (2), Banksia dentata (1), Lophostemon lactifluus 
(1), Buchanania obovata (1), Petalostigma pubescens (1)

Ground (G1): ^Chamaecrista rotundifolia* (2), ^Sorghum stipoideum (2), ^Hyptis suaveolens* (2), 
Sida cordifolia* (2), Heteropogon contortus (2), Setaria surgens (2), Eriachne armitiana (2), 
Limnophila fragrans (2), Fuirena ciliaris (1), Lobelia dioica (-), Fimbristylis pauciflora (1)
Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Plains, at the boundary between the estuarine deltaic plains and the land forms that 
grade into them - coastal erosional plains or ranges; also, flood out plains 

Soil drainage: Rapidly to moderately well/imperfect to poor

Geological unit3: Czb – Cainozoic black soil or Czs – Cainozoic sand, soil, alluvium

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Land system4: Angallari – small areas of timbered gently sloping alluvial plains.  Quaternary alluvia.  
Flood out plains; AND Pinkerton – rugged stony country on sedimentary rocks.  Sandstone, shale and 
some dolomite.  Ridges, hogbacks, cuestas and structural plateau. AND Cockatoo – gently undulating 
timbered sandy country. Sandstone, calcareous sandstone and conglomerate, minor limestone.  
Coastal erosional plains.

Soils: Silty clay loam to sandy loam (Legune)/deep grey sand (Cockatoo)

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact – perturbed by land use/land management practice).

 This community is generally intact in relation to species composition, with the exception of 
the presence of the exotic weed Hyptis suaveolens and Sida cordifolia, and the introduced 
legume Chamaecrista rotundifolia,

 In places, Hyptis suaveolens dominates the ground layer,
 However, structure has been altered in the eastern occurrence due to clearing associated 

with the airstrip, a number of tracks, and a water channel, with extensive areas of wattle 
regrowth (primarily Acacia holosericea),

 Consequently, impacts from current land use practices are considered to be moderate.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major 
Vegetation 
Group

Major Vegetation 
Subgroup

Tristania-
Grevillea-
Banksia low 
woodland

Melaleuca 
forest/woodland

51 a - Grevillea pteridifolia, 
Banksia dentata low 
woodland with Eriachne 
grassland understorey

10 – Other
forests and 
woodlands

11 – Tropical mixed 
species forests and 
woodlands

Beadle (1981)8

Tristania lactiflua9, Grevillea pteridifolia, Banksia dentata alliance
Brocklehurst et al. (1998)10

12. Eucalyptus papuana woodland/open forest with Sehima nervosum/Themeda triandra tall tussock grassland

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 synonym of Lophostemon lactifluus
10 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
+Upper 1 (U1) Tree 30% 7 m T6i
Mid (M1) Shrub 40% 3 m S4i
Ground (G1) Forb 10% 0.3 m F1r
+ denotes dominant layer

Community notes

Bloodwood and grevillea low woodland and open low woodland occurs in places along the boundary 
between the cracking clay estuarine-deltaic plains to the north and the erosional landforms to the 
south.  At the far eastern extent of the project area, in the vicinity of the airstrip, this community is 
located on a flood out delta associated with Forsyth Creek.  It appears to be regularly flooded 
(perhaps less so now that the dam has been built), and the soil is distinctly silty. It borders Melaleuca 
leucadendra fringing open forest and areas of Barringtonia acutangula low open forest associated 
with the channel and levee of Forsyth Creek.

Beadle (1981) described this community as a ‘Tristania lactiflua11, Grevillea pteridifolia, Banksia 
dentata alliance’.  However, Beadle did not include Eucalypts (including Corymbia spp.) within his 
alliance definition, although he did state that this alliance merges with Eucalyptus woodland on the 
better drained fringes.

Elsewhere, this community was recorded on the coastal erosional plain to the south west of Osmans 
Lake, bordering a narrow strip of M. leucadendra open forest fringing a small playa or ephemeral 
lake.  It merges with E. miniata low woodland on the inland side.

Bloodwood and grevillea low woodland/low open woodland is relatively species diverse, and 
contains the only recorded occurrences within the project area of Syzygium eucalyptoides subsp. 
bleeseri (a small stand including one large tree), Lophostemon lactifluus and B. dentata.
Characteristics of the ground layer varied considerably, with the western site having a denser, grassy 
ground layer, in contrast to the eastern site, which was notable for its almost complete absence of 
grasses.

11 synonym of Lophostemon lactifluus



Plate 2 Ghost gum and Grevillea pteridifolia low woodland mapping; project footprint in white



Melaleuca spp., Lophostemon lactifluus, Pandanus spiralis fringing open forest and low open 
forest (Melaleuca spp. fringing open forest)

NVIS structural code T7c/T6c1 Basal area: 9 m2 ha-1

Plate 1 Melaleuca leucadendra fringing open forest – left image shows the tall weedy forb Hyptis suaveolens 
dominating the ground layer

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper 1 (emergent) (U1): ^Melaleuca leucadendra (1), Melaleuca argentea (1).

+ Upper 2 (U2): ^ Melaleuca leucadendra (4) OR ^Melaleuca argentea (4), Corymbia ptychocarpa (3), 
Lophostemon lactifluus (2), Pandanus spiralis (1), Melicope elleryana (1), Gymnanthera nitida (-), 
Livistona lorophylla (-).

Mid (M1): ^Barringtonia acutangula (3), Lophostemon grandiflorus (2), Lophostemon lactifluus (2), 
Acacia plectocarpa (2), Melaleuca sericea (2), Hyptis suaveolens* (2), Carallia brachiata (1), Flueggea 
virosa (1), Abrus precatorius (-).

Ground (G1): ^Arundinella nepalensis (2), Aristida holathera (2), Ischaemum australe (2), Panicum 
mindanaense (2), Senna obtusifolia* (2), Germainia truncatiglumis (2-1), Xyris complanata (1),
Eriachne triseta (1), Eulalia aurea (1), Cyperus polystachyos (1).

Braun Blanquet key: 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%; - = insignificant cover.
+ = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Stream channel, bar plain.  Dissects the ranges and coastal erosional plain.

Soil drainage: Rapidly to moderately 

Geological unit3: Czb – Cainozoic black soil; Pfe – Mesoproterozoic silica cemented quartz 
sandstone, siltstone.  

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).



Land system4: Angallari – small areas of timbered gently sloping alluvial plains.  Quaternary alluvia. 
Flood out plains; AND Pinkerton – rugged stony country on sedimentary rocks.  Sandstone, shale and 
some dolomite.  Ridges, hogbacks, cuestas and structural plateau.

Soils: Alluvial sands/silty sand.  Some peat/organic soils in vicinity of springs.

Condition5: Type II – Modified (native vegetation community composition and regenerative capacity 
intact –perturbed by land use/land management practice).

 This community is generally intact, with the exception of the presence of the exotic weeds 
Hyptis suaveolens and Senna obtusifolia, which dominate the ground layer in many places,

 Consequently, impacts from current land use practices are considered to be minor.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Fringing 
forest

Floodplains 53 – Melaleuca open -
forest (paperbark 
swamp)

9 – Melaleuca forests 
and woodlands

15 – Melaleuca open 
forests and woodlands

Beadle (1981)8

Melaleuca leucadendra alliance
Brocklehurst et al. (1998)9

24. Melaleuca leucadendra/M. viridiflora open forest with Sorghum plumosum/Mnesithea rottboellioides
grassland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree <1% 18 m T7bi
+Upper 2 (U2) Tree 70% 12 m T7c
Mid (M1) Shrub 20% 2.5 m S4r
Ground (G1) Grass 5% 0.6 m G2r
+ denotes dominant layer

3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Community notes

Melaleuca leucadendra fringing open forest/low open forest was restricted to sandy alluvium along 
the upper section of Forsyth Creek, immediately downstream of the dam wall.  It occurs on the 
flood-out plain of Forsyth Creek, downstream of the point where the creek discharged from the 
ranges to the south (before the dam was built – now it is located just downstream of the dam wall).  

To the south west, the bar plains and creek beds of creeks discharging from the ranges were 
characterised by a fringing open forest dominated by M. argentea, with Corymbia ptychocarpa and 
Lophostemon lactifluus.  In the case of one such creek surveyed, a spring stretching over 
approximately  400 m of creek bed was located.  This creek was also notable for containing the palm 
Livistona lorophylla, a near threatened species only found (in the NT) in the Victoria Bonaparte 
bioregion (but present across the north of WA). 

Plate 2 Melaleuca spp. fringing open forest mapping; project footprint in white
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Flood out plain vegetation communities



Chrysopogon fallax, Bothriochloa bladhii, Sorghum spp. tussock grassland on cracking clay 
flood-out plains (flood-out plain grassland)

NVIS structural code G2c1

Plate 1 Flood-out plain grassland

Indicative species composition with Braun Blanquet abundance scale:

Mid (M1): Melaleuca viridiflora (1)

+Ground (G1): ^Bothriochloa bladhii (4-3), ^Chrysopogon fallax (4-3), Eriachne glauca (3-2), Sorghum 
stipoideum (5-3), Sorghum plumosum (3-2), Cyperus spp. (3-2), Fimbristylis spp. (3-2), Xerochloa 
imberbis (1-2).

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover.  + = dominant layer; ^ = dominant/co-dominant species; * = exotic species.

Landform2: Level plain; gilgai is an occasional land form element

Soil drainage: Poor to very poor 

Geological unit3: Czb – Cainozoic black soil

Land system4: Angallari – small areas of timbered gently sloping alluvial plains.  Quaternary alluvia.
Flood out plains.

Soils: Cracking clays

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Condition5: Type I – Residual (native vegetation community structure, composition and regenerative 
capacity intact – no significant perturbation from land use/land management practice).

 This community appears lightly grazed, 
 Weeds were not observed (note – this community type was only observed casually and at 

one point only – weeds may be present),
 Consequently, impacts from current land use practices are considered minimal.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Marrakai mid-
height grass 
grassland

Grassland 98 – Chrysopogon 
fallax, 
Dichanthium 
fecundum
grassland

19 – Tussock 
grasslands

35 – Blue grass and tall 
bunch grass grasslands

Beadle (1981)8

Loosely fits within a minor association of the Dichanthium spp. alliance
Brocklehurst et al. (1998)9

Grass group 2: Chrysopogon fallax, Brachyachne convergens/Iseilema spp. tussock grassland; AND,
Grass group 4: Eriachne glauca/Fimbristylis simplex/Chrysopogon setifolius closed grassland/sedgeland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Mid (M1) Shrub 5% 2 m S3r
+Ground (G1) Grass 75% 0.8 m G2c
+ denotes dominant layer

Community notes

This grassland community was observed in one location only, a 218 ha patch on the north eastern 
margin of the flood-out plain. It is located approximately five kilometres from the nearest project 
footprint (the access road) and so was not surveyed beyond two ‘road site’ type surveys (see Section 
3.3 in the Project Sea Dragon EIA Terrestrial Flora Survey Report).

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 Stewart et al. 1970.
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auvergne Station and sections of Spirit Hills Station, Northern Territory. 



Plate 1 Flood-out plain grassland mapping (and showing flood-out plain wetland area in yellow); project footprint in 
white



Eleocharis sundaica, Fimbristylis microcarya, Oryza australiensis closed sedgeland on flood-
out plain (flood-out plain wetland)

NVIS structural code V2d1

Plate 1 Mixed species sedgeland on flood-out plain - emergent Melaleuca dealbata visible in both images

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper (U1): ^Melaleuca dealbata (1), Eucalyptus microtheca (-)

+Ground (G1): ^Eleocharis sundaica (3), Fimbristylis microcarya (2), Oryza australiensis (2), 
Elytrophorus spicatus (2), Panicum trachyrhachis (2), Eriachne glauca (2), Eriachne armitiana (2), 
Eragrostis cilianensis* (1), Fuirena ciliaris (1), Mimulus uviduae (-), Xyris indica (-), Goodenia 
purpurascens (-), Nymphaea hastata (-)
Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Flood out plain

Soil drainage: Poor to very poor

Geological unit3: Mapped as Czb – Cainozoic black soil - however, is Czs – Cainozoic sand, soil, 
alluvium

Land system4: Angallari – timbered, gently sloping alluvial plains scattered with benched yellowish 
loamy or sandy soils.  Quaternary alluvia.  Coarse-textured fluvial plains.

Soils: Sandy loam

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Condition5: Type I – Residual (native vegetation community composition and regenerative capacity 
intact – no significant perturbation by land use/land management practice).

 This community is generally intact with no exotic species and no observed impacts from 
grazing,

 Consequently, impacts from current land use practices are considered to be negligible.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation Group Major Vegetation 
Subgroup

Marrakai mid-
height grass

Floodplain 54 – Mixed-closed 
grassland-sedgeland 
(seasonal floodplain)

21 – Other grasslands, 
herblands, sedgelands and 
rushlands

63 – Sedgelands, rushes 
or reeds

Beadle (1981)8

Tropical grassland-sedgeland communities (p. 574)
Brocklehurst et al. (1998)9

Grass group 4: Eriachne glauca/Fimbristylis simplex/Chrysopogon setifolius closed grassland/sedgeland; Grass 
group 7: Oryza australiensis/Nymphoides indica/Echinochloa colona tall closed grassland/closed forbland; 
Grass group 10: Pseudoraphis spinescens/Eleocharis dulcis grassland/sedgeland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper (U1) Tree 5% 4 m T6r
+Ground (G1) Sedge 95% 0.5 m V2d
+ denotes dominant layer

Community notes

Approximately five kilometres north of the far southern extent of the project area (the point on the 
Kununurra-Legune road where the project commences), the Kununurra-Legune road traverses 
almost 1.5 km of this community, a mixed species closed sedgeland with Melaleuca dealbata 
emergents located on the flood-out plain of a tributary of Sandy Creek.  This plain is characterised by 
numerous relict channels and flood-outs.  It borders Melaleuca spp. low woodland/open woodland 
to the south and north (in the project area).

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



Plate 2 Flood-out plain wetland mapping (in yellow); project footprint in white



Melaleuca viridiflora, M. minutifolia, M. sericea low woodland (Melaleuca spp. low 
woodland)

NVIS structural code T6i1 Basal area: 5.5 m2 ha-1

Plate 1 Left: Melaleuca viridiflora grassy low woodland; Right: M. minutifolia low woodland. Note the difference that 
heavy grazing makes to the ground layer!

Indicative species composition with Braun Blanquet abundance scale (see notes):

Upper 1 (emergent) (U1): ^ Corymbia grandiflora (1), Eucalyptus microtheca (1)

+ Upper 2 (U2): ^Melaleuca viridiflora (2), ^M. minutifolia (2), M. sericea (2), Petalostigma pubescens 
(2), Pandanus spiralis (1)

Mid (M1): ^M. viridiflora (2), Acacia lamprocarpa (2), M. minutifolia (2), M. sericea (2), Barringtonia 
acutangula (1), Ventilago viminalis (1), Persoonia falcata (1), Buchanania obovata (1)

Ground (G1): ^Sorghum stipoides (3), Eriachne obtusa (2), Chrysopogon fallax (2), Themeda triandra 
(2), Fimbristylis squarrulosa (2), F. pterygosperma (2), Goodenia armitiana (-), Spermacoce brevifolia
(-), Drosera lanata (-), Byblis linifolia (-), Haemodorum ensifolium (-), Stackhousia intermedia (-), 
Blumea diffusa (-), Neptunia major (-)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Flood-out plain/plain

Soil drainage: Imperfect to poor

Geological unit3: Mapped Czb – Cainozoic black soil but mostly Czs – Cainozoic sand, soil, alluvium

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).



Land system4: Angallari – timbered, gently sloping alluvial plains scattered with benched yellowish 
loamy or sandy soils.  Quaternary alluvia.  Coarse-textured fluvial plains.

AND Cockatoo – gently undulating timbered sandy country. Sandstone, calcareous sandstone and 
conglomerate, minor limestone.  Coastal erosional plains.

Soils: Sandy loam/sand

Condition5: Type I - Residual (native vegetation community composition and regenerative capacity 
intact – no significant perturbation by land use/land management practice).

 This community is generally intact with little exotic species,
 Consequently, impacts from current land use practices are considered to be negligible.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7 NVIS
Broad 
Vegetation 
Group

Community Major Vegetation 
Group

Major Vegetation 
Subgroup

Paperbark 
low woodland

Melaleuca 
forest/wood
land

51 – Melaleuca viridiflora/ 
Eucalyptus low open woodland 
with Chrysopogon fallax grassland 
understorey

9 – Melaleuca 
forests and 
woodlands

15 – Melaleuca 
open forests and 
woodlands

Beadle (1981)8

Melaleuca viridiflora alliance; M. minutifolia alliance.
Brocklehurst et al. (1998)9

25. Melaleuca minutifolia low open forest with Sorghum bulbosum tussock grassland understorey; 29. 
Melaleuca viridiflora/Eucalyptus polycarpa low open forest with Eriachne obtusa grassland; 30. Melaleuca 
viridiflora low woodland/low open forest with Eriachne glauca/Chrysopogon setifolius grassland

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
Upper 1 (U1) Tree <5% 13 m T7bi
+ Upper 2 (U2) Tree 15% 3 m T6r
Mid (M1) Shrub 10% 1.5 m S3r
Ground (G1) Grass 60% 1 m G2c
+ denotes dominant layer

4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).
5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



Community notes

Low woodland dominated by Melaleuca viridiflora/M. minutifolia is a common community in the far 
south of the project area, in lower landscape positions that are seasonally inundated, and on low 
rises adjacent to such areas. 

Sub-community

Melaleuca sericea low woodlands are present in places.

Plate 2 Melaleuca spp. low woodland on the flood-out plain mapping; project footprint in white
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Ranges vegetation community



Corymbia dichromophloia, Terminalia spp. low open woodland on ranges (ranges open 
woodland)

NVIS structural code T6r1

Plate 1 Low open woodland on sandstone ranges of the Legune formation

Indicative species composition with Braun Blanquet abundance scale (see notes):

+Upper (U1): ^Corymbia dichromophloia (2), Corymbia grandifolia (2), Eucalyptus miniata (2), 
Erythrophleum chlorostachys (1), Eucalyptus ferruginea (1), Terminalia latipes (1), Terminalia 
canescens (1), Xanthostemon paradoxus (1), Livistona lorophylla (-)

Mid (M1): ^Calytrix achaeta (2), ^T. canescens (2), Acacia goniocarpa (1), Cochlospermum fraseri (1), 
Acacia galioides (-), Acacia jasperensis (-)

Ground (G1): ^Triodia bitextura (3), ^Triodia pungens (3), ^Sorghum stipoideum (3), Triodia 
triticoides (2), Triodia bynoei (2), Eriachne obtusa (1), Eriachne ciliata (1)

Braun Blanquet key (maximum cover class per species): 5 = >75% cover; 4 = 50-75%; 3 = 25-50%; 2 = 5-25%; 1 = <5%;            
- = insignificant cover; + = dominant layer; ^ = dominant/co-dominant species; * = exotic species

Landform2: Characteristically rolling hills – varying from rolling rises to steep hills

Soil drainage: Well to imperfect (Brocklehurst et al. 2007)

Geological unit3: Pfe – Legune formation: silica cemented quartz sandstone, siltstone

Land system4: Pinkerton – rugged stony country on sedimentary rocks

1 All structural references (eg tall open woodland, tall shrubland, grassland) use terminology as defined by the 
NVIS - see NVIS entries in Appendices 3, 4 and 5 to Northern Territory Guidelines and Field Methodology for 
Vegetation Survey and Mapping. Technical Report No. 02/2007D. (Brocklehurst et al. 2007).
2 All landform descriptions use terminology as defined in the Australian Soil and Land Survey Field Handbook, 
3rd edtn. (The National Committee on Soil and Terrain 2009).
3 Geological units are as mapped and defined in the 2nd edition Auvergne, Northern Territory 1:250, 000 
geology map sheet (SD52-15) (Dunster et al. 2000).
4 Land systems are as described in Lands of the Ord-Victoria Area, Western Australia and Northern Territory. 
Land Research Series No. 28. (Stewart et al. 1970).



Soils: Skeletal

Condition5: Type I – Residual (native vegetation community composition and regenerative capacity 
intact –no significant perturbation by land use/land management practice)

 This community is intact, and no introduced species were observed,
 Grazing is negligible to non-existent due to lack of water and preferred fodder, and steep 

slopes,
 Consequently, impacts to vegetation from current land use practices are considered to be 

non-existent.

Analogous mapping units: 

CSIRO6 NT 1:1 million mapping project7

Broad 
Vegetation 
Group

Community

Snappy 
gum 
sparse low 
woodland

Eucalypt 
with 
hummock 
grass 
understorey

32 – Eucalyptus dichromophloia (syn. Corymbia dichromophloia), E. miniata low 
open-woodland with Plectrachne pungens (syn. Triodia bitextura) open-hummock 
grassland  AND
33 - Eucalyptus dichromophloia (syn. Corymbia dichromophloia) low open-
woodland with Plectrachne pungens (syn. Triodia bitextura) open-hummock 
grassland. 

NVIS
Major Vegetation Group: 11 – Eucalyptus open woodlands
Major Vegetation Subgroup: 18 – Eucalyptus low open woodlands with hummock grass
Beadle (1981)8

Eucalyptus dichromophloia alliance
Brocklehurst et al. (1998)9

6. Eucalyptus dichromophloia (syn. Corymbia dichromophloia)/Terminalia canescens low open-forest with 
Sorghum bulbosum/Plectrachne pungens (syn. Triodia bitextura)

Structural summary

Strata Modal growth form Mean cover Mean height NVIS code
+Upper (U1) Tree 14% 6 m T6i
Mid (M1) Shrub 18% 2 m S4i
Ground (G1) Grass 25% 0.7 m G2i
+ denotes dominant layer

5 Using terminology from Vegetation Assets, States and Transitions (VAST): accounting for vegetation condition 
in the Australian landscape (Thackway and Lesslie 2005). 
6 (Stewart et al. 1970).
7 As outlined in Vegetation Survey of the Northern Territory, Australia.  Explanatory Notes to Accompany 1:1 
000 000 map sheets.  Technical Report No. 49.  (Wilson et al. 1990).
8 Beadle, N.C.W. 1981. Vegetation of Australia.
9 Brocklehurst, P., Harwood, B., Hill, J., Edmeades, B. and Fisher, A. (1998), Reconnaissance Land Resource 
Survey of Auverrgne Station and sections of Spirit Hills Station, Northern Territory. 



Community notes

This is the characteristic community on ranges formed from the Legune geological formation in the 
project area, and is very different from the community found on younger rocks at similar elevations 
elsewhere in the project area.  It should be noted that the Legune ranges land form is very large and 
is generally remote from the project footprint.  Therefore, it was not surveyed in depth and the 
description provided here is based on a small number of check sites and one full characterisation 
site.  

Although it appears that Corymbia dichromophloia generally dominates this vegetation community, 
in places Eucalyptus miniata is the dominant species (see Plate 2). On rocky scree slopes, 
Xanthostemon paradoxus forms thickets, perhaps due to fire exclusion.

Plate 2 Eucalyptus miniata dominated grassy woodland on ranges of the Legune formation. 

Plate 3 Ranges community mapping – note polygons (in green) are limited to the project area (brown line), although
the ranges actually continue outside of the project area; project footprint in white
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Legune coastal floodplain  
Location and Description   
Located between the mouths of the Victoria and Keep 
Rivers and 330 km south-west of Darwin in the Joseph 
Bonaparte Gulf, the Legune coastal floodplain is the 
western-most coastal floodplain in the Northern Territory. 
The floodplain extends across extensive tidal flats to Turtle 
Point in the north and includes a range of freshwater 
wetland habitats. Large areas of mangroves are associated 
with the major rivers and channels. Despite close proximity 
to major rivers, the catchment area for the floodplain system 
is relatively small being supplied by Forsyth Creek and other 
smaller unnamed creeks. This differs from other coastal 
floodplain systems in the Territory which are directly 
inundated by the river they are associated with.  
 
Tenure and Land Use  
This coastal floodplain is predominantly pastoral leasehold 
land within one pastoral property (Legune). The main land 
use within the Site is grazing of cattle on native pastures.  
 
Significance Rating  
International Significance 
 
Ecological Values 
The Legune wetlands comprise extensive areas of diverse 
freshwater and saline wetland habitat and are known to 
support more than 40 000 mixed waterbirds, mostly 
Wandering Whistling-Ducks and various egrets and 
herons. At least four waterbird breeding colonies have also 
been recorded on the floodplain, including the second 
largest waterbird colony in the Territory. Turtle Point 
supports high density nesting of the Flatback Turtles and 
significant aggregations of migratory shorebirds. 
 
Management Issues  
Grazing pressure from cattle can affect wetland habitats, 
especially where access is not restricted during wet 
periods. Any future expansion of the Ord irrigation scheme 
is likely to affect the lower Keep River, which may have 
some impacts on the Legune floodplain. 
 
Condition  
No information located.  
 
Current Conservation Initiatives 
A relatively small stock exclosure that includes a turkey 
nest dam and moat is associated with the Legune 
homestead swamps and provides a dry season refuge for 
a range of waterbirds.  
 
 

Google Earth imagery 



L E G U N E  C O AS T AL  F L O O D P L AI N  -  S I T E  O F  C O N S E R V AT I O N  S I G N I F I C AN C E  
 

 
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ,  E n v i r o n m e n t ,  T h e  A r t s  a n d  S p o r t  2 0 2  



L E G U N E  C O AS T AL  F L O O D P L AI N  -  S I T E  O F  C O N S E R V AT I O N  S I G N I F I C AN C E  
 

 
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ,  E n v i r o n m e n t ,  T h e  A r t s  a n d  S p o r t  2 0 3  

SOCS Number 27  (NT Parks and Conservation Masterplan Map Number 28) 

Latitude/Longitude 15º 5´ South, 129º 22´ East (at centre) 

Bioregion  Victoria Bonaparte  
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Description This site extends from the mouth of the Keep River to High Water Inlet, a tributary of the Victoria River, 
and encompasses a terrestrial area of 1526 km². The northern portion of the site is dominated by tidally 
influenced salt and mud flats (637 km²), while the southern portion is characterized by a range of 
seasonally inundated floodplain habitats (628 km²) (including freshwater sedge swamps, seasonal grassy 
marshes, small wooded swamps, lakes, and clay pans) and includes the Legune Homestead Swamps 
and Osmans Lake system. Upland areas of rugged sandstone are found to the south of the site.  

Significance Rating Regional Significance 
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Threatened plants 
and animals 
(Listings at 
National/NT level 
CR - Critically 
Endangered, 
EN - Endangered, 
VU - Vulnerable, 
NT - Near 
Threatened, 
LC - Least Concern, 
DD - Data Deficient)  

Five threatened species are reported from this site.  
Vertebrates 
 Australian Bustard Ardeotis australis (-/VU)  
 Emu Dromaius novaehollandiae (-/VU)  
 Yellow-spotted Monitor Varanus panoptes  (-/VU)  
 Flatback Turtle Natator depressus (VU/DD) 
 Dwarf Sawfish Pristis clavata (-VU)  

 

Significance Rating Not Significant 

EN
D
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SP
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IE

S Notes Other: Three plant species recorded in this site are only found in the Victoria Bonaparte bioregion within 
the NT but are also found in other states. 

Significance Rating International Significance 

Marine turtles 
 

Turtle Point has a small length of beach that is highly significant for nesting Flatback Turtles (Chatto and 
Baker 2008). Here the site is considered of National significance for marine turtles. 

Seabirds No seabird breeding colonies are reported in the Joseph Bonaparte Gulf (Chatto 2001).  

Waterbirds 
 

Total numbers of waterbirds: Chatto (2006) estimated >40 000 waterbirds to be present on the Legune 
wetlands in 1999, with numbers dominated by Wandering Whistling-Ducks, Grey Teal, Glossy Ibis and 
Eurasian Coot. Jaensch (1994) reported 15 000 waterbirds on the wetlands in 1993. 
Counts of individual species: Maximum counts of Pied Heron (3000) (Chatto 2000) on the floodplain 
are internationally significant (>1% global population; G. Dutson in prep.). Counts of Purple Swamphen 
(2000) and Glossy Ibis (7000) on the floodplain are the highest reported in surveys of the Top End by 
Chatto (2006), and are nationally significant (>1% Oceania population; Wetlands International 2006).  
Chatto (2006) notes 21 important waterbird records for this site including the high counts of species 
identified above and other counts that are regionally important.  
Breeding records: Four waterbird breeding colonies are reported in mangroves and paperbark trees in 
this site, including the second largest colony (W053) recorded in the Top End by Chatto (2000a). This 
colony, located near the mouth of the Keep River, had a maximum count of 20 000 birds in 1999 and was 
dominated by egrets, ibis and herons. Other colonies in the site comprised less than about 1500. Small 
numbers of Magpie Geese are also known to frequent the area and breed in the system (Chatto 2000a). 

Shorebirds 
 

Maximum counts of Terek Sandpipers (1000) at Turtle Point (Chatto 2003) exceed internationally 
significant thresholds (> 1% East Asian-Australasian Flyway population; Bamford et al. 2008). 
Chatto (2003; R. Chatto, NRETAS unpubl.) notes seven important shorebird records for this site including 
high counts of Greater Sand Plovers and Ruddy Turnstones that are regionally important. 
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Other aggregations None known 

Significance Rating National Significance (possible International) 

Ramsar criteria met  Although no formal assessment has been conducted, Jaensch (1994) notes that this site satisfies 
waterbird-based criteria for listing as a Wetland of International Importance under the Ramsar 
Convention (1971), including criterion 5: important wildlife aggregation site with >20 000 waterbirds; and 
criterion 6: regularly supports >1% of the individuals in a population.  

DIWA criteria met Wetlands within this site are listed as a wetland of national significance in the Directory of Important 
Wetlands (DIWA: NT030 Legune Wetlands). The site meets criteria 1, 2, 3 and includes DIWA wetland 
types: B6, B10, B13, and C2.  
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Notes The DIWA site encompasses the Legune Homestead Swamps and the Osmans Lake system. The 
Legune Homestead Swamps (~50 km²) is a series of seasonal sedge and wooded swamps and grassy 
marshes in the south-east part of the coastal plain. The Osmans Lake System (~40 km²) comprises an 
un-named coastal lake and more than 15 associated claypans and is situated on the south-east side of 
the Keep River estuary. Each of these provides a good example of its type and together they provide a 
good diversity of wetland habitats in a relatively small area (DIWA). 
The Legune floodplain site has been nominated as a national High Conservation Value Aquatic 
Ecosystem (the finalised list of HCVAE will replace the DIWA list). 
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Rivers No information located 

Significance Rating Not significant 
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Notes There are no rainforest patches or restricted range species or communities within the site. 
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 Turtle Point is identified as an internationally important site for migratory shorebirds in the East Asian-
Australasian Flyway (Bamford et al. 2008).  
Two sites on the Legune floodplain are listed on the Register of the National Estate for their natural 
values: Legune Homestead Swamps; and Osmans Lake System (Australian Heritage Council). 
The Legune coastal floodplain is proposed to be nominated by Birds Australia as an internationally-
recognised Important Bird Area (G. Dutson in prep.).  
The moat surrounding the turkey nest dam near Legune Homestead swamp is fenced to exclude stock 
and provides useful dry season habitat for a range of waterbirds (DIWA). 
Twenty nine species recorded from this site are listed under international conventions or bilateral 
agreements protecting migratory animals.  
The marine areas within this site are likely to encompass significant biodiversity values and these are 
currently being explored and collated in a project by the Marine Biodiversity Group of NRETAS (K. 
Edyvane, NRETAS, pers. comm.). 
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 Fire: In the period 1993-2004, 95% of the site was burnt in fewer than three years, and none was burnt in 
more than six years. 
Feral animals: No information located 
Weeds: Three undeclared but problematic environmental weeds (high priority weeds; Smith 2001) 
(Calotropis procera, Hyptis suaveolens, and Sida acuta) are recorded from this site. Given the location of 
the site at the mouth of two major river systems, there is potential for species such as Mimosa pigra to 
invade the site.  
Other: A substantial expansion of the Ord River irrigation area has been proposed (Kinhill 2000), and this 
would potentially affect the hydrology of the lower Keep River and consequently the Legune coastal 
floodplain.  
All coastal areas in northern Australia are at risk of degradation from sea-level rise resulting from climate 
change (Hyder Consulting 2007). 

NRM groups No information located. 

Protected areas The site is not included within the formal network of protected areas in the NT. 

Current 
management plans  

Site-specific plans: No information located. 
National recovery plans for threatened species: marine turtles (Environment Australia 2003). 
Other management plans: Australian Weeds Strategy (NRMMC 2007). 

Monitoring 
programs and 
research projects 

Fire in the tropical savannas is mapped continuously under the North Australia Fire Information Project 
http://www.firenorth.org.au/nafi/app/init.jsp  
There are 13 Tier 1 rangeland monitoring points within this site (Karfs and Bastin 2001). 
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Management 
recommendations 

In conjunction with the landholder, assess conservation values of wetlands and identify appropriate 
conservation management programs (NRETA 2005). 
Provide support and extension services for landholders to undertake conservation management activities 
(NRETA 2005). 

Papers and reports Chatto, R. (2006). The distribution and status of waterbirds around the coast and coastal wetlands of the 
Northern Territory. Technical Report 76, Parks and Wildlife Commission of the Northern Territory, 
Palmerston. 254pp. 
Jaensch, R., (1994a). An Inventory of Wetlands of the sub-humid tropics of the NT. Conservation 
Commission of the NT, Darwin. 
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Legune



NRM Report

Legune
Legune encompasses an area of 2349.25 sq km extending
from 14 deg 47.0 min to 15 deg 27.0 min S and 129 deg 9.0
min to 129 deg 32.0 min E.
Legune is located in the Victoria Bonaparte,  bioregion(s)

Location of Legune



Legune Climate

The closest long-term weather station is TIMBER CREEK (15 deg 39.0 min S,
130.4808E) 135 km SE of the center of selected area

Statistics Annual Values Years of record
Mean max temp (deg C) 34.9 34
Mean min temp (deg C) 21.1 34
Average rainfall (mm) 967.6 34
Average days of rain 64.2 34

Climate summaries from Bureau of Meteorology (www.bom.gov.au)

  

  



Legune Vegetation

Vegetation Communities Area of vegetation communities
Category Area sq km Area%
Tussock grassland 622.46 26.50
Woodland 542.84 23.11
Sparse samphire shrubland 401.42 17.09
Open woodland 165.30 7.04
Closed forest 17.96 .76
Open forest 16.34 .70
Mid closed forest 3.06 .13
Pastoral/Horticulture/roads .02 .00

Vegetation Communities

The NVIS 2005 Layer is compiled from a number of vegetation and land unit survey maps that were recoded and re-attributed for the National Vegetation Information
 System (NVIS)
 Data scale variable depending on location. ANZLIC Identifier:2DBCB771207006B6E040CD9B0F274EFE
 More details:Go to www.lrm.nt.gov.au/nrmapsnt/ and enter the ANZLIC identifier in the Spatial Data Search
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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
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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

31

1

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

2

1

38

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

12

Listed Marine Species:

Whales and Other Cetaceans:

79

Commonwealth Heritage Places:

6

1

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

2Commonwealth Reserves Marine



Details

Wetlands of International Importance (RAMSAR) [ Resource Information ]
Name Proximity
Lake argyle and lake kununurra Within Ramsar site
Ord river floodplain Within Ramsar site

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Red Goshawk [942] Vulnerable Species or species
habitat known to occur
within area

Erythrotriorchis radiatus

Gouldian Finch [413] Endangered Species or species
habitat known to occur
within area

Erythrura gouldiae

Crested Shrike-tit (northern), Northern Shrike-tit
[26013]

Vulnerable Species or species
habitat known to occur
within area

Falcunculus frontatus  whitei

Partridge Pigeon (eastern) [64441] Vulnerable Species or species
habitat known to occur

Geophaps smithii  smithii

Commonwealth Marine Areas [ Resource Information ]

Name

Approval may be required for a proposed activity that is likely to have a significant impact on the
environment in a Commonwealth Marine Area, when the action is outside the Commonwealth Marine
Area, or the environment anywhere when the action is taken within the Commonwealth Marine Area.
Generally the Commonwealth Marine Area stretches from three nautical miles to two hundred
nautical miles from the coast.

EEZ and Territorial Sea

National Heritage Properties [ Resource Information ]
Name StatusState
Natural
The West Kimberley Listed placeWA

Matters of National Environmental Significance

If you are planning to undertake action in an area in or close to a Commonwealth Marine Area, and a
marine bioregional plan has been prepared for the Commonwealth Marine Area in that area, the
marine bioregional plan may inform your decision as to whether to refer your proposed action under
the EPBC Act.

Marine Regions [ Resource Information ]

Name
North
North-west

This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

28

Place on the RNE:

18

7

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

50

Key Ecological Features (Marine) 1



Name Status Type of Presence
within area

Purple-crowned Fairy-wren (western) [64442] Vulnerable Species or species
habitat known to occur
within area

Malurus coronatus  coronatus

Australian Painted Snipe [77037] Endangered Species or species
habitat likely to occur
within area

Rostratula australis

Masked Owl (northern) [26048] Vulnerable Species or species
habitat known to occur
within area

Tyto novaehollandiae  kimberli

Mammals

Blue Whale [36] Endangered Species or species
habitat may occur within
area

Balaenoptera musculus

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

Greater Bilby [282] Vulnerable Species or species
habitat likely to occur
within area

Macrotis lagotis

Humpback Whale [38] Vulnerable Species or species
habitat likely to occur
within area

Megaptera novaeangliae

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

Water Mouse, False Water Rat, Yirrkoo [66] Vulnerable Species or species
habitat likely to occur
within area

Xeromys myoides

Other

Fitzroy Land Snail [79111] Endangered Species or species
habitat likely to occur
within area

Mesodontrachia fitzroyana

Plants

 [81624] Vulnerable Species or species
habitat likely to occur
within area

Hibiscus cravenii

Reptiles

Plains Death Adder [83821] Vulnerable Species or species
habitat may occur within
area

Acanthophis hawkei

Short-nosed Seasnake [1115] Critically Endangered Species or species
habitat likely to occur
within area

Aipysurus apraefrontalis

Loggerhead Turtle [1763] Endangered Breeding likely to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or
related behaviour known
to occur within area

Chelonia mydas



Name Status Type of Presence

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Breeding likely to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Breeding likely to occur
within area

Eretmochelys imbricata

Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered Foraging, feeding or
related behaviour known
to occur within area

Lepidochelys olivacea

Flatback Turtle [59257] Vulnerable Breeding known to occur
within area

Natator depressus

Sharks

Great White Shark [64470] Vulnerable Species or species
habitat may occur within
area

Carcharodon carcharias

Northern River Shark, New Guinea River Shark
[82454]

Endangered Species or species
habitat known to occur
within area

Glyphis garricki

Dwarf Sawfish, Queensland Sawfish [68447] Vulnerable Species or species
habitat likely to occur
within area

Pristis clavata

Largetooth Sawfish, Freshwater Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish
[60756]

Vulnerable Species or species
habitat likely to occur
within area

Pristis pristis

Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]

Vulnerable Species or species
habitat known to occur
within area

Pristis zijsron

Whale Shark [66680] Vulnerable Species or species
habitat may occur within
area

Rhincodon typus

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

Streaked Shearwater [1077] Species or species
habitat may occur within
area

Calonectris leucomelas

Streaked Shearwater [66541] Species or species
habitat may occur within
area

Puffinus leucomelas

Little Tern [813] Species or species
habitat may occur within
area

Sterna albifrons

Migratory Marine Species

Bryde's Whale [35] Species or species
habitat may occur within
area

Balaenoptera edeni

Blue Whale [36] Endangered Species or species
habitat may occur within
area

Balaenoptera musculus

Great White Shark [64470] Vulnerable Species or species
habitat may occur within
area

Carcharodon carcharias



Name Threatened Type of Presence

Loggerhead Turtle [1763] Endangered Breeding likely to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or
related behaviour known
to occur within area

Chelonia mydas

Salt-water Crocodile, Estuarine Crocodile [1774] Species or species
habitat likely to occur
within area

Crocodylus porosus

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Breeding likely to occur
within area

Dermochelys coriacea

Dugong [28] Species or species
habitat may occur within
area

Dugong dugon

Hawksbill Turtle [1766] Vulnerable Breeding likely to occur
within area

Eretmochelys imbricata

Shortfin Mako, Mako Shark [79073] Species or species
habitat likely to occur
within area

Isurus oxyrinchus

Longfin Mako [82947] Species or species
habitat likely to occur
within area

Isurus paucus

Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered Foraging, feeding or
related behaviour known
to occur within area

Lepidochelys olivacea

Giant Manta Ray, Chevron Manta Ray, Pacific
Manta Ray, Pelagic Manta Ray, Oceanic Manta Ray
[84995]

Species or species
habitat likely to occur
within area

Manta birostris

Humpback Whale [38] Vulnerable Species or species
habitat likely to occur
within area

Megaptera novaeangliae

Flatback Turtle [59257] Vulnerable Breeding known to occur
within area

Natator depressus

Irrawaddy Dolphin [45] Species or species
habitat known to occur
within area

Orcaella brevirostris

Killer Whale, Orca [46] Species or species
habitat may occur within
area

Orcinus orca

Whale Shark [66680] Vulnerable Species or species
habitat may occur within
area

Rhincodon typus

Indo-Pacific Humpback Dolphin [50] Species or species
habitat likely to occur
within area

Sousa chinensis

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Species or species
habitat likely to occur
within area

Tursiops aduncus  (Arafura/Timor Sea populations)

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



Name Threatened Type of Presence

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Rufous Fantail [592] Species or species
habitat known to occur
within area

Rhipidura rufifrons

Migratory Wetlands Species

Great Egret, White Egret [59541] Breeding known to occur
within area

Ardea alba

Cattle Egret [59542] Breeding likely to occur
within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species
habitat known to occur
within area

Calidris acuminata

Curlew Sandpiper [856] Species or species
habitat known to occur
within area

Calidris ferruginea

Red-necked Stint [860] Species or species
habitat known to occur
within area

Calidris ruficollis

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

Black-tailed Godwit [845] Species or species
habitat known to occur
within area

Limosa limosa

Painted Snipe [889] Endangered* Species or species
habitat likely to occur
within area

Rostratula benghalensis (sensu lato)

Marsh Sandpiper, Little Greenshank [833] Species or species
habitat known to occur
within area

Tringa stagnatilis

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

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this
vicinity. Due to the unreliability of the data source, all proposals should be checked as to whether it
impacts on a Commonwealth area, before making a definitive decision. Contact the State or Territory
government land department for further information.

Name
Commonwealth Land -
Defence - BRADSHAW FIELD TRAINING AREA
Defence - EAST KIMBERLEY TROOP - NORFORCE
Defence - KILLARNEY STATION RADAR SITE
Defence - MT GOODWIN RADAR SITE
Defence - WOMBUNGI STATION RADAR SITE

Commonwealth Heritage Places [ Resource Information ]
Name StatusState
Natural

Listed placeBradshaw Defence Area NT

Other Matters Protected by the EPBC Act



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] Breeding likely to occur
within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species
habitat known to occur
within area

Calidris acuminata

Curlew Sandpiper [856] Species or species
habitat known to occur
within area

Calidris ferruginea

Red-necked Stint [860] Species or species
habitat known to occur
within area

Calidris ruficollis

Streaked Shearwater [1077] Species or species
habitat may occur within
area

Calonectris leucomelas

Red-capped Plover [881] Species or species
habitat known to occur
within area

Charadrius ruficapillus

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

Black-winged Stilt [870] Species or species
habitat known to occur
within area

Himantopus himantopus

Barn Swallow [662] Species or species
habitat may occur within
area

Hirundo rustica

Black-tailed Godwit [845] Species or species
habitat known to occur
within area

Limosa limosa

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Osprey [952] Breeding known to occur
within area

Pandion haliaetus

Rufous Fantail [592] Species or species
habitat known to occur
within area

Rhipidura rufifrons

Painted Snipe [889] Endangered* Species or species
habitat likely to occur

Rostratula benghalensis (sensu lato)



Name Threatened Type of Presence
within area

Little Tern [813] Species or species
habitat may occur within
area

Sterna albifrons

Australian Pratincole [818] Species or species
habitat known to occur
within area

Stiltia isabella

Marsh Sandpiper, Little Greenshank [833] Species or species
habitat known to occur
within area

Tringa stagnatilis

Fish

Three-keel Pipefish [66192] Species or species
habitat may occur within
area

Campichthys tricarinatus

Pacific Short-bodied Pipefish, Short-bodied
Pipefish [66194]

Species or species
habitat may occur within
area

Choeroichthys brachysoma

Pig-snouted Pipefish [66198] Species or species
habitat may occur within
area

Choeroichthys suillus

Fijian Banded Pipefish, Brown-banded Pipefish
[66199]

Species or species
habitat may occur within
area

Corythoichthys amplexus

Reticulate Pipefish, Yellow-banded Pipefish,
Network Pipefish [66200]

Species or species
habitat may occur within
area

Corythoichthys flavofasciatus

Reef-top Pipefish [66201] Species or species
habitat may occur within
area

Corythoichthys haematopterus

Schultz's Pipefish [66205] Species or species
habitat may occur within
area

Corythoichthys schultzi

Bluestripe Pipefish, Indian Blue-stripe Pipefish,
Pacific Blue-stripe Pipefish [66211]

Species or species
habitat may occur within
area

Doryrhamphus excisus

Cleaner Pipefish, Janss' Pipefish [66212] Species or species
habitat may occur within
area

Doryrhamphus janssi

Girdled Pipefish [66214] Species or species
habitat may occur within
area

Festucalex cinctus

Brock's Pipefish [66219] Species or species
habitat may occur within
area

Halicampus brocki

Mud Pipefish, Gray's Pipefish [66221] Species or species
habitat may occur within
area

Halicampus grayi

Spiny-snout Pipefish [66225] Species or species
habitat may occur within
area

Halicampus spinirostris

Ribboned Pipehorse, Ribboned Seadragon
[66226]

Species or species
habitat may occur within
area

Haliichthys taeniophorus

Blue-speckled Pipefish, Blue-spotted Pipefish
[66228]

Species or species
habitat may occur within

Hippichthys cyanospilos



Name Threatened Type of Presence
area

Short-keel Pipefish, Short-keeled Pipefish
[66230]

Species or species
habitat may occur within
area

Hippichthys parvicarinatus

Beady Pipefish, Steep-nosed Pipefish [66231] Species or species
habitat may occur within
area

Hippichthys penicillus

Spiny Seahorse, Thorny Seahorse [66236] Species or species
habitat may occur within
area

Hippocampus histrix

Spotted Seahorse, Yellow Seahorse [66237] Species or species
habitat may occur within
area

Hippocampus kuda

Flat-face Seahorse [66238] Species or species
habitat may occur within
area

Hippocampus planifrons

Hedgehog Seahorse [66239] Species or species
habitat may occur within
area

Hippocampus spinosissimus

Tidepool Pipefish [66255] Species or species
habitat may occur within
area

Micrognathus micronotopterus

Pallid Pipehorse, Hardwick's Pipehorse [66272] Species or species
habitat may occur within
area

Solegnathus hardwickii

Gunther's Pipehorse, Indonesian Pipefish [66273] Species or species
habitat may occur within
area

Solegnathus lettiensis

Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]

Species or species
habitat may occur within
area

Solenostomus cyanopterus

Rough-snout Ghost Pipefish [68425] Species or species
habitat may occur within
area

Solenostomus paegnius

Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Species or species
habitat may occur within
area

Syngnathoides biaculeatus

Bentstick Pipefish, Bend Stick Pipefish, Short-
tailed Pipefish [66280]

Species or species
habitat may occur within
area

Trachyrhamphus bicoarctatus

Straightstick Pipefish, Long-nosed Pipefish,
Straight Stick Pipefish [66281]

Species or species
habitat may occur within
area

Trachyrhamphus longirostris

Mammals

Dugong [28] Species or species
habitat may occur within
area

Dugong dugon

Reptiles

Horned Seasnake [1114] Species or species
habitat may occur within
area

Acalyptophis peronii

Short-nosed Seasnake [1115] Critically Endangered Species or species
habitat likely to occur
within area

Aipysurus apraefrontalis

Dubois' Seasnake [1116] Species or species
Aipysurus duboisii



Name Threatened Type of Presence
habitat may occur within
area

Spine-tailed Seasnake [1117] Species or species
habitat may occur within
area

Aipysurus eydouxii

Olive Seasnake [1120] Species or species
habitat may occur within
area

Aipysurus laevis

Stokes' Seasnake [1122] Species or species
habitat may occur within
area

Astrotia stokesii

Loggerhead Turtle [1763] Endangered Breeding likely to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or
related behaviour known
to occur within area

Chelonia mydas

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

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Breeding likely to occur
within area

Dermochelys coriacea

Spectacled Seasnake [1123] Species or species
habitat may occur within
area

Disteira kingii

Olive-headed Seasnake [1124] Species or species
habitat may occur within
area

Disteira major

Turtle-headed Seasnake [1125] Species or species
habitat may occur within
area

Emydocephalus annulatus

Beaked Seasnake [1126] Species or species
habitat may occur within
area

Enhydrina schistosa

Hawksbill Turtle [1766] Vulnerable Breeding likely to occur
within area

Eretmochelys imbricata

Black-ringed Seasnake [1100] Species or species
habitat may occur within
area

Hydrelaps darwiniensis

Black-headed Seasnake [1101] Species or species
habitat may occur within
area

Hydrophis atriceps

Elegant Seasnake [1104] Species or species
habitat may occur within
area

Hydrophis elegans

Plain Seasnake [1107] Species or species
habitat may occur within
area

Hydrophis inornatus

null [25926] Species or species
habitat may occur within
area

Hydrophis mcdowelli

Spotted Seasnake, Ornate Reef Seasnake [1111] Species or species
Hydrophis ornatus



Name Threatened Type of Presence
habitat may occur within
area

Large-headed Seasnake, Pacific Seasnake [1112] Species or species
habitat may occur within
area

Hydrophis pacificus

Spine-bellied Seasnake [1113] Species or species
habitat may occur within
area

Lapemis hardwickii

Olive Ridley Turtle, Pacific Ridley Turtle [1767] Endangered Foraging, feeding or
related behaviour known
to occur within area

Lepidochelys olivacea

Flatback Turtle [59257] Vulnerable Breeding known to occur
within area

Natator depressus

Yellow-bellied Seasnake [1091] Species or species
habitat may occur within
area

Pelamis platurus

Whales and other Cetaceans [ Resource Information ]
Name Status Type of Presence
Mammals

Bryde's Whale [35] Species or species
habitat may occur within
area

Balaenoptera edeni

Blue Whale [36] Endangered Species or species
habitat may occur within
area

Balaenoptera musculus

Common Dophin, Short-beaked Common
Dolphin [60]

Species or species
habitat may occur within
area

Delphinus delphis

Risso's Dolphin, Grampus [64] Species or species
habitat may occur within
area

Grampus griseus

Humpback Whale [38] Vulnerable Species or species
habitat likely to occur
within area

Megaptera novaeangliae

Irrawaddy Dolphin [45] Species or species
habitat known to occur
within area

Orcaella brevirostris

Killer Whale, Orca [46] Species or species
habitat may occur within
area

Orcinus orca

Indo-Pacific Humpback Dolphin [50] Species or species
habitat likely to occur
within area

Sousa chinensis

Spotted Dolphin, Pantropical Spotted Dolphin [51] Species or species
habitat may occur within
area

Stenella attenuata

Indian Ocean Bottlenose Dolphin, Spotted
Bottlenose Dolphin [68418]

Species or species
habitat likely to occur
within area

Tursiops aduncus

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Species or species
habitat likely to occur
within area

Tursiops aduncus  (Arafura/Timor Sea populations)

Bottlenose Dolphin [68417] Species or species
habitat may occur within
area

Tursiops truncatus s. str.



[ Resource Information ]Commonwealth Reserves Marine
Name Label
Joseph Bonaparte Gulf Multiple Use Zone (IUCN VI)
Joseph Bonaparte Gulf Special Purpose Zone (IUCN VI)

Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Natural

Indicative PlaceBig Horse Creek Jungle NT
Indicative PlaceBig Horse Thicket East NT
Indicative PlaceCoolibah North Jungle NT
Indicative PlaceCoolibah South Jungle NT
Indicative PlaceKeep River National Park & Adjacent Areas NT
Indicative PlaceLakes Argyle & Kununurra Wetlands WA
Indicative PlaceLegune Homestead Swamps NT
Indicative PlaceNewry Station Gouldian Finch Site NT
Indicative PlaceOrd River Floodplain WA
Indicative PlaceOsmans Lake System NT
Indicative PlaceParry Lagoons Nature Reserve WA
Indicative PlaceParts of the Kimberley WA
Indicative PlaceTimber Creek Jungle NT
RegisteredBradshaw Defence Area NT
RegisteredOrd River Nature Reserve (1978 boundary) WA
RegisteredPalm Springs Reserve (former) WA
RegisteredParry Lagoon - Ascot - Parry's Creek Area Reserves WA
RegisteredPelican Islet WA

Indigenous
Indicative PlaceStokes Range NT
Indicative PlaceYarar Rock Shelter NT
RegisteredBarwolla Site 4 NT
RegisteredDelamere Area NT
RegisteredJalijbang NT
RegisteredKeep River Sites Complex NT
RegisteredKoolendong Waterhole Boabs NT
RegisteredMorung Archaeological Site WA
RegisteredWanarwanara Bottle Tree Area NT
RegisteredWeaber Range Sites Complex NT
RegisteredWynbarra NT
RegisteredYanturi NT

Historic
Indicative PlaceOrd River Dam and Lake Argyle WA
Indicative PlaceRum Bottle Tree WA
RegisteredBradshaws Packhorse Cutting NT
RegisteredBradshaws Tomb NT
RegisteredCoolibah Homestead, Outbuildings and Related Structures NT
RegisteredFinlays Grave Boab NT
RegisteredGovernors Tree NT
RegisteredGregorys Tree Historical Reserve NT
RegisteredJasper Gorge NT
RegisteredJiminjerry Waterhole Boabs NT
RegisteredKoolendong Valley Area NT
RegisteredLady Ruth Boab NT
RegisteredLindsay Crawford Blazed Tree NT



State and Territory Reserves [ Resource Information ]
Name State
Balanggarra WA
Gregory's Tree NT
Judbarra / Gregory NT
Keep River NT
Keep River National Park Extension (Proposed) NT
Kununurra Arboretum WA
Marri-Jabin (Thamurrurr - Stage 1) NT
Mirima WA
Newry Station Gouldian Finch NT
Ord River WA
Parry Lagoons WA
Pelican Island WA
Point Spring WA
Unnamed WA46940 WA
Unnamed WA48482 WA
Unnamed WA50588 WA
Victoria River Depot NT
Wardaman NT

Name StatusState
RegisteredMcDougalls Boab NT
RegisteredOld Bradshaw Homestead Precinct NT
RegisteredPrices Boab NT
RegisteredTimber Creek Police Station (former) NT
RegisteredTimber Creek Police Station Precinct NT
RegisteredVictoria River Depot NT
RegisteredWhites Boab 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

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Frogs

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

Dromedary, Camel [7] Species or species
habitat likely to occur
within area

Camelus dromedarius

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris



Name Status Type of Presence

Goat [2] Species or species
habitat likely to occur
within area

Capra hircus

Donkey, Ass [4] Species or species
habitat likely to occur
within area

Equus asinus

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 likely to occur
within area

Cenchrus ciliaris

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

Mesquite, Algaroba [68407] Species or species
habitat likely to occur
within area

Prosopis spp.

Salvinia, Giant Salvinia, Aquarium Watermoss, Species or species
Salvinia molesta



Nationally Important Wetlands [ Resource Information ]
Name State
Bradshaw Field Training Area NT
Lake Argyle WA
Lake Kununurra WA
Legune Wetlands NT
Moyle Floodplain and Hyland Bay System NT
Ord Estuary System WA
Parry Floodplain WA

Name Status Type of Presence
Kariba Weed [13665] habitat likely to occur

within area

Prickly Acacia, Blackthorn, Prickly Mimosa, Black
Piquant, Babul [84351]

Species or species
habitat likely to occur
within area

Vachellia nilotica

Reptiles

Asian House Gecko [1708] Species or species
habitat likely to occur
within area

Hemidactylus frenatus

Flowerpot Blind Snake, Brahminy Blind Snake,
Cacing Besi [1258]

Species or species
habitat likely to occur
within area

Ramphotyphlops braminus

Key Ecological Features are the parts of the marine ecosystem that are considered to be important
for the biodiversity or ecosystem functioning and integrity of the Commonwealth Marine Area.

Key Ecological Features (Marine) [ Resource Information ]

Name Region
Carbonate bank and terrace system of the Sahul North-west



-14.746133 128.330928,-13.979848 129.67126,-15.890481 131.555415,-16.122809
128.243037,-16.122809 128.243037,-14.746133 128.330928

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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Wetland Assessment Techniques Manual – Field Sheets
These field sheets have been compiled to compliment V3.6 of WetlandCare Australia’s Wetland Assessment 
Techniques Manual. They are to be used in conjunction with the manual until at such time you feel comfortable 
with the techniques being used. To conserve paper, only print out those health indicators which you are likely to 
assess. 

Transect Details
Wetland Name:

Transect Identifier (for 
more than 1 transect 
per wetland):
Landowner Name

Landowner Address

Date assessed:

Transect 1 Transect 2 (for more than 1 per wetland)

Easting Start:

Northing Start:

Easting Finish:

Northing Finish:

Bearing:

Wetland Description
1. Assessed Wetland Area (ha) 6. Brief Wetland Description (ie. 

swamp forest with understory of ferns)

2. Catchment Name

3. Subcatchment Name

4. CMA or NRM Region

5. LGA Name and Zoning

Site Characteristics
Water sources into the wetland - estimate the type of water sources entering the wetland and rank 
(number) them in order of significance.

Floodplain  waters Ephemeral creek Runoff – from rainfall (e.g. stormwater)
Groundwater Pumping Runoff – from irrigation
Estuary / Marine

Other - specify



Current Weather (tick one below) Water Level (tick one below)
Dry Period Lower than average / Low tide
Average Period Average / Mid tide
Wet period Higher than average / High tide
Very wet period

Land Situation
Who owns the wetland, and what is the land classification. The wetland is:

Located on private land Located in a State forest

Located in a National Park 

Located on Crown land

Located within a flora 
or fauna nature reserve 

Protected under 
JAMBA/CAMBA/
ROKAMBA

Located in an area
containing a site of
aboriginal significance 

Protected by SEPP14
or SEPP 26 Legislation 
(NSW)

Listed on a directory of 
wetlands of national or 
international significance

Covered by Ramsar
Treaties

Located within or adjacent 
to a key habitat corridor
(regional or state)



Connectivity
Proximity
Step 1: Estimate how far your study wetland is from the next nearest wetland that is at least 1 hectare in size. 

Step 2: Estimate what portion of the wetland boundary merges with adjacent natural ecosystems.

Roads
Step 1: Estimate the area of your wetland (A (hectares)), and write the value in the road information table. 

Step 2: Estimate the length of major roads (Lmajor (metres)) that are either within your study wetland, or within 50 
metres from the wetland boundary 

Step 3: Estimate the length of minor roads (Lminor (metres)) within your study wetland, or within 50 metres from 
the wetland boundary. 

Step 4: Calculate the road value using the equation:

Road value   =      (2 x Lmajor) + Lminor
A

Step 5: Enter the relevant details in the table below.

Road Information Value

Area of wetland (A) in hectares ha.

Length of major roads 
(Lmajor) in metres m.

Length of minor roads
or walking tracks (Lminor) in metres m.

Road value=  ( 2x Lmajor) + Lminor

A
=

Distance to Nearest Wetland Score
more than 10 km 0

5 to 10 km 1

1 to 5 km 2

200 m to 1 km 3

less than 200 m 4

Proximity to Adjacent Ecosystems Score
No natural ecosystem merges with the wetland boundary 0

Adjacent natural ecosystem/s merges with up to 25% of the wetland boundary 1

Adjacent natural ecosystem/s merges with up to 50% of the wetland boundary 2

Adjacent natural ecosystem/s merges with up to 80% of the wetland boundary 3

Adjacent natural ecosystem/s merges with more than 80% of the wetland boundary 4

Proximity 
ScoreStep 3: Add up the two scores and enter the total here

Step 4: Transfer proximity score to connectivity index table on page 17 



Step 6: Calculate the road score using the road conversion table.

Road Conversion Table

Road Value >200 >90 - 200 >30 - 90 >10 - 30 0 – 10

Road Score 0 1 2 3 4

Step 7: Enter your road score into the Connectivity Index table.

Area 
Step 1: Circle the number in the box that corresponds with the area of your study wetland

Step 2: Write this number in the area score box in the Connectivity Index table on pg 17. 

Adjacent Land Use
Step 1: Tick each box in the adjacent land use table that describes the land use in the area surrounding your study 
wetland, tally up the ticks, and write this number in the adjacent land use value box. 

Adjacent Land Use Tick 

Within 200 metres from the wetland boundary :-
there is an urban/agricultural structure (eg house, farm shed)

there is more than one urban/agricultural structure

some of the land supports high-density urban development (if so, also tick the 

option above).

more than 10% of the land supports agriculture

more than 50% of the land supports agriculture (if so, also tick the option above)

some of the land supports intensive agriculture

some of the land supports industrial activity

Within 500 metres of the wetland boundary there is :-
an effluent treatment works or similar

a municipal waste disposal depot (dump) 

In the surrounding land within 1 km of the wetland:-
more than 50% of the land supports intensive human activity.

List type(s) of intense human activity:

there is an airport

Within the wetland there are:-
powerlines
telephone cables

natural drainage channels out of the wetland have been modified.

natural drainage channels into the wetland have been modified

a levee bank separates the wetland from the floodplain.

Other (define)

Adjacent Landuse Value 
(number of ticks)

Area (ha) < 2 2  - 5 > 5  - 20 > 20 – 50 >50– 200 >200–500 >500–1000 >1000– 2000 >2000

Score 0 1 2 3 4 5 6 7 8



Step 2: Use the adjacent land use conversion table below to obtain the adjacent land use score. 

Step 3: Calculate the connectivity index. To do this calculate the proximity, area, road and adjacent land use 
scores, and write this number in the score value box.

CONNECTIVITY INDEX TABLE
Proximity 
Score +

Roads 
Score +

Area Score + Adjacent Landuse 
Score 

Score 
Value

Calculation Connectivity 
Index

= ( 28) x 100 %

Adjacent land use 
value >12 10 - 12 8 - 9 6 - 7 5 4 3 2 1 or 0

Score 0 1 2 3 4 5 6 7 8



Human-Induced Disturbance
Step 1: Circle the appropriate level of impact of each disturbance using the above explanations as a guide, and add 
the total value in the below table.

Step 2: Use the Human Disturbance Value figure and convert it into a score using the below table.

Step 3: Complete the below calculation to arrive at your Human Disturbance Index.

HUMAN DISTURBANCE INDEX TABLE

Score Value Calculation Human Disturbance Index

x10 %

Human-Induced Disturbance Data Table

Disturbance

Level of Impact on Wetland

Not Affected Low Medium High

Grazing 0 1 3 5

Fire 0 1 2 5

Weeds 0 1 2 5

Rubbish 0 1 2 3

Recent clearing 0 1 2 3

Siltation 0 1 2 3

Polluted Water 0 1 2 3

Dead Trees 0 1 2 3

Drains from wetland 0 1 2 3

Drains into wetland 0 1 2 3

Domestic animals 0 1 2 3

Evidence of Feral 

animals
0 1 2 3

Dead, wounded or 

diseased native animals
0 1 2 3

Plant or bark removal 0 1 2 3

Boat Wash 0 1 2 3

Vehicular Damage 0 1 2 3

Other define 0 1 2 3

Human Disturbance Value

(Add scores to find value – to be used in next table)

Human 
Disturbance 
Value

>=20 18-19 16-17 14-15 12-13 10-11 8-9 6-7 4-5 2-3 0-1

Score 0 1 2 3 4 5 6 7 8 9 10



Acid Sulfate Soils

Field / Desktop Observations Score Comment

Mapped PASS (Potential Acid Sulfate Soil)
Score: 

2-High
1-Low
0-None

Drainage intensity (Score value)
Score:

0 = 0 m3 /ha 
1 = 0 < 100 m3 /ha
2 = 100 < 500 m3 /ha
3 = > 500 m3 /ha

NB: drainage intensity is  approximate length x width x depth of drains per ha.
Presence of iron stain/ MSO in bottom of constructed drains (Use 
shovel to bring up bottom sediment)
Score:

0 = Not present
1 = Slight < 1%
2 = Moderate 1 < 5%
3 = Heavy 5 < 20%
4 = Very Heavy > 20%

NB: MSO = black monosulfidic ooze, which has a distinctive sulfidic odour
Presence of iron stain / MSO across the low lying parts of the landscape 
(Use shovel to examine top 100 mm of surface soil profile. Look for MSO 
and/or iron deposits 
Score:

0 = Not present
1 = Slight < 1%
2 = Moderate 1 < 5%
3 = Heavy 5 < 20%
4 = Very Heavy > 20%

Presence of scald (% transect polygon) 
Score:

0 = Not present
1 = Slight < 1%
2 = Moderate 1 < 5%
3 = Heavy 5 < 20%
4 = Very Heavy >20%  

ASS Total Value:
(add all scores above)

Step 1: Complete the Field / Desktop Observations table above. 

Step 2: Use the table below to convert the acid sulfate soil value to a score out of four. 

Acid Sulfate Value >10 6-10 4-5 1-3 0

Score 0 1 2 3 4

Step 3: Calculate your Acid Sulfate Index by using the formula below. 

ACID SULFATE INDEX
Score Calculation Acid Sulfate Index

( ÷ 4) x 100  = %



Vegetation
Freshwater Wetlands
SHEET A: Freshwater Associated Vegetation 

List all species within appropriate vegetation 

types eg. tall trees, medium trees etc

D= dominant   A= abundant   F= frequent   O= occasional   R= rare   X= absent

Quadrat No.

Tall Trees 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Eucalypt or Swamp Box trees

Figs

Medium Trees 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Paperbarks

Casuarinas

Acacia sp.

Small Trees (<3m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Vines & Climbers (native species) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Common Silkpod

Scrambling Lily



SHEET B: Freshwater Associated Vegetation 
List all species within appropriate vegetation 

types eg. tall trees, medium trees etc

D= dominant   A= abundant   F= frequent   O= occasional   R= rare   X= absent

Quadrat No.

Shrubs ( < 3 m ) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Palm Trees 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ferns & Orchids in Trees (eg staghorns) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Birdsnest Ferns

Ferns & Orchids on Ground 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Bracken Fern

Blechnum sp.

Grasses 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



SHEET C: Freshwater Associated Vegetation 
List all species within appropriate vegetation 

types eg. tall trees, medium trees etc

D= dominant   A= abundant   F= frequent   O= occasional   R= rare   X= absent

Quadrat No.

Herbs 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Moss/ Lichen 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Cunjevoi (Elephant Ears) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Water Plants (incl reeds, rushes, sedges) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

TOTAL NUMBER OF DIFFERENT VEGETATION TYPES (Vegetation Type Value) 
Veg Types eg tall trees=1, shrubs=1 etc 
Tally from sheets A, B & C (to be used in the ‘vegetation type conversion table’ on 
pg. 32) 

TOTAL NUMBER OF SPECIES =
(Species Number Value)
Tally from sheets A, B & C ( excluding Weeds)
(to be used in the ‘species number conversion table’
on pg. 32)

= =



SHEET D: Weeds

Immediately after field work include Weed Type (ie minor, 

moderate, major) and Weed Infiltration = L,M,H (ie low-

med-high) 

Quadrats 1 to 20 

NB mark every box D-A-F-O-R or X

D= dominant A= abundant F= frequent

O= occasional R= rare X= absent

Weed Species Name

Type 
Min, Mod,

Maj

Weed Infiltration
Low Med High

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Photo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Record with a tick when 4 

photos taken for quadrat.



Step 2: On completion of the transect, count the number of different vegetation types (Vegetation Type Value) 
using the headings provided in Sheets A – D (ie. Tall Trees, Small Trees, Water Plants etc). Also count the number 
of different species recorded (Species Number Value). Record these totals at the bottom of Sheet C

Step 3: Enter the Values into the tables and calculations provided below. DO NOT enter WEED data until Step 6.

Step 4: Use the table below to convert the Vegetation Type Value (from Sheet C) to a score out of five.

VEGETATION TYPE CONVERSION TABLE

Vegetation Type Value 0-1 2-3 4-5 6-7 8-9 >=10

Vegetation Type Score 0 1 2 3 4 5

Step 5: Use the table below to convert the Species Number Value (from Sheet C) to a score out of five.

SPECIES NUMBER CONVERSION TABLE

Species Number Value < 8 8 - 15 15 - 25 25 - 35 35 - 50 >50

Species Number Score 0 1 2 3 4 5

Step 6: Use the table below to calculate the weed value, taking into account the number of weeds, their type and 
infiltration into the wetland. 

WETLAND WEED TABLE Sub Total

No. of Minor Weeds x 1 =

No. of Moderate Weeds x 2 =

No. of Major Weeds x 3 =

No. of Low Infiltration Weeds x 1=

No. of Medium Infiltration Weeds x 2 =

No. of High Infiltration Weeds x 3 =

Total Weed Value:

Step 7: Use the table below to convert the Total Weed Value (from Step 6) to a score out of five. Use the score 
below, along with the Vegetation Type and Species Scores to calculate the Wetland Vegetation Index.

Step 8: Use the calculation below to add the scores above and determine the Wetland Vegetation Index.

WETLAND VEGETATION INDEX
Vegetation Type

Score +

Species 

Number Score +

Weed 

Score 
Score 

Value
Calculation

Wetland

Vegetation

Index

= ( ÷ 15) x 100 %

Wetland weed conversion table

Weed Value >42 31 - 42 21 - 30 13 - 20 6 - 12 <6

Weed Score 0 1 2 3 4 5



SECTION 3: Assessments for Specific Wetland Types

Paperbark Wetlands
Step 1: Use a quadrat sampling system to quantitatively assess paperbark condition. Suggested quadrat size is 10m x 10m.
Step 2: Assess each parameter within that area and record whether it is absent (X), low (L), medium (M), or high (H). 
Step 3: At the completion of the transect summarise the measures recorded for each quadrat into an ‘Overall’ measure (X, L, M or H) for the wetland. 

PAPERBARK CONDITION 
Quadrats 1 to 20 

NB mark every box  in the shaded rows as either X - L - M  or  H

X = ABSENT/ Not affected      L = LOW     M = MEDIUM     H = HIGH

PAPER BARK CONDITION INDICATORS
NB record data for every quadrat:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Overall

Standing dead or dying trees

Clusters of fallen trees

Vine Growth (incl. native & non native)

Necrotic Spots on Paperbark leaves

Galls on small branches

Other:



Step 4: Use the ‘Overall’ value (X, L, M, H) for each of the criteria above and circle the corresponding 

numbers in the table below.

Paperbark Condition Data Table

Overall Impact on Wetland

Condition indicator Not affected Low Medium High

Standing dead or dying trees 0 2 4 6

Clusters of fallen trees 0 1 2 3

Vine growth reducing paperbark 
vigour 0 1 2 3

Necrotic spots on leaves caused by 
sap sucking insects 0 1 2 3

Galls on branches 0 1 2 3

Other (define): 0 1 2 3

Other (define): 0 1 2 3

Paperbark Condition Value 
(total of circled scores)

Step 5: Use the table below to convert the paperbark condition value to a score out of ten. Use the score in 
the calculation below to determine the Paperbark Condition Index.

Paperbark condition

value
>9 9 8 7 6 5 4 3 2 1 0

Score 0 1 2 3 4 5 6 7 8 9 10

PAPERBARK CONDITION INDEX
Score Calculation Paperbark 

Condition Index

x10
%





Open Freshwater Wetlands

Step 1: At the four sampling sites, use a 50-metre tape to measure the width of the fringing vegetation, and 
record these values (m) in the width table. Measure from the water’s edge to the outer edge of the fringing 
vegetation. The boundary is defined when the fringing vegetation stops, or when it extends beyond 50 m 
from the high water mark. If the fringing vegetation continues beyond 50 metres in width (generally the 
case with undisturbed wetlands), then the wetland is considered to merge with an adjacent ecosystem. 

Step 2: When you have measured the width of fringing vegetation at each of the four sample sites, calculate the 
average width, and record below.

Average Width =

Step 3: Use the width conversion table below to determine your Width Score.

Fringing Vegetation Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4

Width of Fringing Vegetation (m) 

Width Conversion Table

Average Width Width Score

0-2 m 0

>2-5 m 1

>5-15 m 2

>15-30 m 3

>30-48 m 4

>48 m 5

FRINGING VEGETATION INDEX

Width Score + Vegetation 

Type Score +

Species Number 

Score +

Weed 

Score =
Total 

Score
Calculation

Fringing Veg

Index

( ÷ 20) x 100 %
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Appendix F Project Sea Dragon Stage 1 layout
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Appendix G VAST classification



Thackw
ay, R

. and Lesslie, R
. (2005).  Vegetation Assets, States, and Transitions (VAST): accounting for vegetation condition in the Australian landscape. Technical R

eport. B
ureau of R

ural Sciences, 
C

anberra. 
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Table 1 
Vegetation A

ssets, States and Transitions 
    

 
N

ative Vegetation C
over  

D
om

inant structuring plant species indigenous to the locality and spontaneous in occurrence – i.e. a vegetation com
m

unity 
described using definitive vegetation types relative to estim

ated pre1750 types
# 

N
on-native Vegetation C

over  
D

om
inant structuring plant species indigenous to the locality but cultivated; alien to the locality and 

cultivated; or alien to the locality and spontaneous* 

Vegetation Cover 
Classes 

 

Type 0: 
R

ESID
U

AL 
B

A
R

E
 

A
reas w

here 
native vegetation 
does not 
naturally persist 

Type I: 
R

ESID
U

AL  
native vegetation com

m
unity 

structure, com
position, and 

regenerative capacity intact – 
no significant perturbation 
from

 land use/land 
m

anagem
ent practice  

Type II: 
M

O
D

IFIED
 

native vegetation com
m

unity 
structure, com

position and 
regenerative capacity intact - 
perturbed by land use/land 
m

anagem
ent practice 

Type III: 
TR

AN
SFO

R
M

ED
 

native vegetation com
m

unity structure, 
com

position and regenerative capacity 
significantly altered by land use/land 
m

anagem
ent practice  

Type IV: 
R

E
P

LA
C

E
D

 - A
D

VE
N

TIV
E

 
native vegetation replacem

ent 
– species alien to the locality 
and spontaneous in 
occurrence 

Type V
: 

R
E

P
LA

C
E

D
 - M

A
N

A
G

E
D

 
native vegetation replacem

ent w
ith 

cultivated vegetation 

Type V
I: 

R
EM

O
VED

 
vegetation rem

oval 

Current 
regenerative 
capacity 

N
atural 

regenerative 
capacity 
unm

odified - 
ephem

erals and 
low

er plants  

N
atural regenerative capacity 

unm
odified  

N
atural regeneration tolerates 

/ endures under past &/or 
current land m

anagem
ent 

practices 

N
atural regenerative capacity lim

ited / 
at risk under past &/or current land use 
or land m

anagem
ent practices. 

R
ehabilitation and restoration possible 

through m
odified land m

anagem
ent 

practice  

R
egeneration of native 

vegetation com
m

unity has 
been suppressed by ongoing 
disturbances of the natural 
regenerative capacity. Lim

ited 
potential for restoration. 

R
egeneration of native vegetation 

com
m

unity lost or suppressed by 
intensive land m

anagem
ent. 

Lim
ited potential for restoration 

N
il or m

inim
al 

Vegetation 
structure 

N
il or m

inim
al 

S
tructural integrity of native 

vegetation com
m

unity is very 
high  

S
tructure is predom

inantly 
altered but intact e.g. a layer / 
strata and/or grow

th form
s 

and/or age classes rem
oved  

D
om

inant structuring species of native 
vegetation com

m
unity significantly 

altered e.g. a layer / strata frequently &
 

repeatedly rem
oved  

D
om

inant structuring species 
of native vegetation com

m
unity 

rem
oved or predom

inantly 
cleared or extrem

ely degraded 

D
om

inant structuring species of 
native vegetation com

m
unity 

rem
oved  

V
egetation absent or 

ornam
ental  

Diagnostic criteria 

Vegetation 
composition 

N
il or m

inim
al 

C
om

positional integrity of 
native vegetation com

m
unity 

is very high 

C
om

position of native 
vegetation com

m
unity is 

altered but intact  

D
om

inant structuring species present - 
species dom

inance significantly altered 
D

om
inant structuring species 

of native vegetation com
m

unity 
rem

oved  

D
om

inant structuring species of 
native vegetation com

m
unity 

rem
oved  

V
egetation absent or 

ornam
ental  

Examples 

B
are m

ud; rock; 
river and beach 
sand, salt and 
freshw

ater lakes 

O
ld grow

th forests; N
ative 

grasslands that have not been 
grazed; W

ildfire in native 
forests and w

oodlands of a 
natural frequency and/or 
intensity;  
 

N
ative vegetation types 

m
anaged using sustainable 

grazing system
s; Selective 

tim
ber harvesting practices; 

S
everely burnt (w

ildfire) native 
forests and w

oodlands not of a 
natural frequency and/or 
intensity 

Intensive native forestry practices; 
H

eavily grazed native grasslands and 
grassy w

oodlands; O
bvious thinning of 

trees for pasture production; W
eedy 

native rem
nant patches; D

egraded 
roadside reserves; D

egraded coastal 
dune system

s; H
eavily grazed riparian 

vegetation 

S
evere invasions of introduced 

w
eeds; Invasive native w

oody 
species found outside their 
norm

al range; Isolated native 
trees/shrubs/grass species in 
the above exam

ples 

Forest plantations; H
orticulture; 

Tree cropping; O
rchards; 

R
eclaim

ed m
ine sites; 

E
nvironm

ental and am
enity 

plantings; Im
proved pastures. 

(includes heavy thinning of trees 
for pasture); C

ropping; Isolated 
native trees/ shrubs/ grass species 
in the above exam

ples 

W
ater im

poundm
ents; 

U
rban and industrial 

landscapes; quarries 
and m

ines; Transport 
infrastructure; salt 
scalded areas 
 

 

Increasing vegetation m
odification from

 left to right 
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