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1 INTRODUCTION 

This chapter addresses the risks to terrestrial flora arising from the construction and operation of the 

Stage 1 Legune Grow-out Facility (the Project or the Project Area). A detailed terrestrial flora and vegetation 

assessment for the Project has been undertaken by Astrebla Ecological Services and is included as Volume 

5, Appendix 14. 

1.1 ENVIRONMENTAL OBJECTIVES 

The environmental objectives for the flora and vegetation of the Project Area are: 

 To maintain the conservation status, abundance, diversity, geographic distribution and productivity of 

flora and fauna at species and ecosystem levels through the avoidance or management of adverse 

impacts (on the site of Legune Station and on adjacent areas that may be impacted). 

 To minimise the risk of significant impacts to threatened species, and migratory species listed under 

the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), and 

species listed under the Territory Parks and Wildlife Conservation Act (TPWC Act). 

 To prevent the introduction and/or spread of invasive and pest species. 

1.2 TERMS OF REFERENCE ADDRESSED IN THIS CHAPTER 

Table 1 summarises the requirements from the Terms of Reference for the Preparation of an Environmental 

Impact Statement (ToR) for the Project and where they have been addressed in this chapter. 

TABLE 1 TERMS OF REFERENCE 

Section Terms of Reference Chapter Section 

3 Existing Environment  

3.1 Physical and Biological  

 

 

The Environmental Impact Statement (EIS) should describe flora and 

vegetation communities of the Project area and local region. 

Section 3 

The EIS should include survey/program timing, locations and 

methodology, to demonstrate appropriate and statistically adequate 

survey designs. At a minimum, surveys should be in accordance with 

the Northern Territory1 and Australian Government2,3 Guidelines.  

Section 2 

The EIS should describe and map, where relevant:  

 any areas within the Project footprint that have previously been Section 3.7 

                                                                 

1 Northern Territory Environment Protection Authority, 2013. Guidelines for Assessment of Impacts on Terrestrial 
Biodiversity. Available at: 
http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/349941/guideline_assessment_terrestrial_biodiversity.pdf. 
2 Department of the Environment, 2011. Survey Guidelines for Nationally Threatened Species. Available at: 
http://www.environment.gov.au/epbc/policy-statements. 
3 Department of the Environment, 2009. Draft Background Paper to EPBC Act Policy Statement 3.21 – Significant Impact 
Guidelines for 36 Migratory Shorebird Species. Available at: http://www.environment.gov.au/resource/draft-significant-
impact-guidelines-36-migratory-shorebird-species-migratory-species-epbc. 

http://www.ntepa.nt.gov.au/__data/assets/pdf_file/0003/349941/guideline_assessment_terrestrial_biodiversity.pdf
http://www.environment.gov.au/epbc/policy-statements
http://www.environment.gov.au/resource/draft-significant-impact-guidelines-36-migratory-shorebird-species-migratory-species-epbc
http://www.environment.gov.au/resource/draft-significant-impact-guidelines-36-migratory-shorebird-species-migratory-species-epbc


Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

 

Volume 2 - Environmental Assessment 
Chapter 5 - Terrestrial Flora  5 -2 

Section Terms of Reference Chapter Section 

subject to clearing activities or disturbance 

 significant or sensitive vegetation types and/or ecosystems  Section 3.1 

 aquatic ecosystems or groundwater dependent ecosystems likely 

to be affected by the Project 

Section 3.8 

 the presence or likely presence of listed threatened species under 

the EPBC Act and/or the TPWC Act (within the Project area or 

adjacent areas that may be impacted). For the listed species: 

 discuss the quality and quantity of available habitat 

 discuss the local population’s size and its distribution 

 include maps showing the local population’s range, 

important habitat areas and migratory pathways 

 discuss the importance of the local population in a local, 

regional, NT, national and international context 

Section 3.2 

 the regional context for habitat types found within the Project area Section 4.1.2 

 the presence, or likely occurrence, of introduced and invasive 

species (both flora and fauna) within and adjacent to the Project 

area, and regionally, including weed species declared under the 

Weeds Management Act. 

Section 3.6 

Explain the basis for statements made in response to the above, that is, 

whether the Proponent: 

 is identifying and relying upon existing literature or previous 

surveys 

 has conducted its own surveys specifically for this purpose. 

Section 3 

4.3 Biodiversity  

4.3.2 Assessment of Risks  

 The EIS must include an assessment of all of the relevant risks of the 

Project to listed threatened species under the EPBC Act and species 

listed under the TPWC Act. 

Section 4 

 The EIS should consider risks to protected matters, sensitive terrestrial 

vegetation and marine ecosystems from threatening processes. Key 

threatening processes should become apparent through the 

assessment and could include but not be limited to vegetation 

clearance, habitat fragmentation, altered hydrology, water quality 

impacts, acid sulphate soils, erosion and sedimentation, soil 

compaction, groundwater contamination, impacts on surface and 

groundwater systems, waste discharges, vehicles/vessels during 

construction and operation, weed and pest invasion and spread 

(including marine pests), pathogens, human disturbance (including 

recreational fishing, boats and four- wheel drives etc.), increased food 

availability for birds, escape of prawn stock, predation by domestic 

Section 4 
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Section Terms of Reference Chapter Section 

pets, lighting, dust, noise and inappropriate/ineffective rehabilitation.  

 The EIS should include: 

 a detailed assessment of the nature and extent of the likely short-

term and long-term relevant impacts to listed threatened and/or 

migratory species at the local, regional, Territory, national and 

international context 

 a statement whether any relevant impacts to listed threatened 

and/or migratory species are likely to be unknown, unpredictable 

or irreversible 

 analysis of the significance of the relevant impacts 

 any technical data and other information used or needed to make 

a detailed assessment of the relevant impacts to listed threatened 

and/or migratory species. 

Section 4 

 The EIS should include references to relevant research, statutory advice 

and statutory plans, such as conservation advices, action plans, 

recovery plans and threat abatement plans, when assessing the risks. 

The EIS should also demonstrate how the action is not inconsistent 

with the relevant statutory recovery plans and threat abatement plans.  

Section 4 

 Current searches of the NT flora and fauna atlases4 should be 

undertaken to determine likely species in and around the Project area. 

Where a risk has been identified, the EIS should include an analysis of 

the risks to individuals and populations.  

Section 3 

 In addition to the above risk assessment, the EIS should include an 

analysis of the potential risks to sensitive vegetation communities at a 

local and regional scale. Consideration should be given to the potential 

for ongoing indirect impacts resulting from edge effects, increased 

dispersal of invasive plants/animals, fragmentation of habitat, etc. 

Sections 4.1.1 and 

4.1.2 

 The EIS should present management plans that include proposed 

safeguards, mitigation measures and monitoring programs to deal with 

the relevant impacts to biodiversity from the Project. Proposed 

management plans should: 

 identify clear environmental outcomes capable of objective 

measurement and reporting  

 permit timely identification and resolution of problems that arise 

through the course of a project that may compromise the 

achievement of the appropriate environmental outcome.  

Section 5 and the 

Environmental 

Management Plan 

(Volume 4, 

Chapter 3) 

 Specific and detailed descriptions of the proposed measures must be 

provided and substantiated, based on best available practices and 

advice from relevant Northern Territory and Australian Government 

Section 5 and the 

Environmental 

Management Plan 

                                                                 

4 Department of Land Resource Management, 2015. Information and Publications. Available at:  
http://www.lrm.nt.gov.au/plants-and-animals/information-and-publications  

http://www.lrm.nt.gov.au/plants-and-animals/information-and-publications
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Section Terms of Reference Chapter Section 

advisory agencies and must include the following elements: 

 a consolidated list of mitigation measures proposed to be 

undertaken to prevent, minimise or compensate for the relevant 

impact of the Project, including: 

 a description of proposed safeguards and mitigation 

measures to deal with impacts including mitigation 

measures proposed to be taken by the Territory 

government, local government or the Proponent 

 assessment of the expected or predicted effectiveness of 

the mitigation measures 

 statutory or policy basis for the mitigation measures 

 the name of the agency responsible for endorsing or approving 

each mitigation measure or monitoring program. 

(Volume 4, 

Chapter 3) 

 Monitoring programs should identify objectives, clear thresholds and 

contingency measures in the event that construction and operational 

activities affect biodiversity. Monitoring programs should be capable of 

detecting change in a statistically robust manner. Management 

measures and monitoring programs should be prepared by a suitably 

qualified expert that has demonstrated experience in the mitigation 

and monitoring of adverse impacts to biodiversity and threatened 

species. 

Section 5 

 Proposed mitigation measures must be incorporated in relevant 

sections of the Environmental Management Plan (EMP). 

Environmental 

Management Plan 

(Volume 4, 

Chapter 3) 

1.3 REGULATORY REQUIREMENTS, STANDARDS AND AGREEMENTS 

1.3.1 Environment Protection and Biodiversity Conservation Act 1999 

The Commonwealth Environment Protection and Biodiversity Act 1999 (EPBC Act) provides for the 

protection of Australia’s biodiversity. Matters of national significance (MNES) protected under the Act 

include listed threatened flora and fauna species. Projects that may have a significant impact on a MNES are 

subject to assessment under the EPBC Act approval process. 

1.3.2 Environmental Assessment Act 

The environmental assessment process in the NT is governed by the NT Environmental Assessment Act (EA 

Act) and Environmental Assessment Administrative Procedures. The EA Act and Procedures establish the 

framework for the assessment of potential or anticipated environmental impacts of development. 

1.3.3 Pastoral Land Act 

Legune Station is a pastoral lease and is therefore governed by the NT Pastoral Land Act. The Pastoral Land 

Act provides for the administration, management and conservation of pastoral land. The Pastoral Land Act 

also establishes the Pastoral Land Board which is the statutory authority charged with the administration of 

pastoral leases in accordance with the Act. Under the Pastoral Land Act, formal approval is required from 

the Pastoral Land Board before undertaking vegetation clearing on a pastoral lease. 
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1.3.4 Territory Parks and Wildlife Conservation Act 

The NT Territory Parks and Wildlife Conservation Act (TPWC Act) lists those species of plants and animals 

that are protected within the NT. Under the TPWC Act, permits are required to take or interfere with 

protected plants or animals. 

1.3.5 Bushfires Act  

The NT Bushfires Act and associated regulations relates to the prevention and suppression of bushfires. 

Bushfires NT, a branch of the Department of Land Resource Management is responsible for rural fire 

management in the NT. Bushfires NT’s primary role is to administer the provisions set out in the Bushfires 

Act and support landholders in fire mitigation and management.  
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2 METHODS 

Vegetation in Legune Station was studied in three phases – a desktop survey, followed by a field survey, 

completed by analysis of field data to compile vegetation community mapping. A second field survey was 

undertaken to confirm mapping in some project areas not visited in the first survey and to determine flora 

habitat resources for some fauna species. The full Flora Report is provided as Volume 5, Appendix 14, while 

the work undertaken to determine the flora habitat resources for some fauna species is provided as 

Appendices W and X to the Terrestrial Fauna Assessment (Volume 5, Appendix 15).   

2.1 DESKTOP SURVEY 

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. 

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: 

 A report prepared by 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. 

2.2 FIELD SURVEY 

Field surveys were conducted over 18 days in early May 2015 and 2016 by two botanists (May being the 

earliest wet season date that on-ground access was possible over most of the site), with the objective to 

map vegetation communities present and determine the presence, or likelihood of presence, of threatened 

species and declared weeds. The survey targeted the Project footprint and surrounding areas. A 

comprehensive flora species list was prepared and vegetation communities were described and mapped.  

The field survey of Legune Station had three objectives: 
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 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 species of indigenous cultural significance, and weed species – either declared under the 

Northern Territory Weeds Management Act 2001 (WM Act) or otherwise noteworthy (eg listed as 

Weeds of National Significance (Australian Weeds Committee 2012)). 

 Identify and map vegetation communities. 

A dry season survey was not considered necessary as species diversity is very low in that season 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. 

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 Legune Station, 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: 

 General site details – land form and element, slope, altitude, site context, soils, geology, 

disturbance evident; 

 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; 

 Crown cover (measured over 100 m transect) by layer (excepting ground layer); 

 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); 

 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; 

 Photographs of the transect and surrounding landscape were taken at each full 

characterisation site. 

 Check sites – these surveys can be completed relatively quickly and as such a large number were 

completed for each vegetation type. The objective was 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. Typically, random meanders were 

undertaken to gather the data for check sites. 

 Road sites – these surveys entailed brief notes on the dominant species and structural formation 

present at a location. They can be completed from a vehicle and were an essential aid in confirming 

aerial photo patterns during the mapping process.  
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Legune Station was first reconnoitred 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). No threatened species were assessed as likely to be 

present in Legune Station (see Section 3.1) during the reconnoitre. Full characterisation sites were then 

identified and completed, followed by opportunistically selected check sites and roads sites.  

In addition, ecological condition of vegetation communities was assessed at each full characterisation site 

using the Vegetation Assets, States and Transitions (VAST) classification (Thackway and Lesslie 2005).  

2.3 VEGETATION COMMUNITY MAPPING 

At the completion of the field work, vegetation communities were described and the field data was plotted 

onto satellite imagery (Google Earth) and used to prepare a vegetation community map for Legune Station. 

Aerial photography flown in 1967 and 2015 was consulted to confirm vegetation boundaries. 
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3 EXISTING ENVIRONMENT 

3.1 THREATENED ECOLOGICAL COMMUNITIES 

A search of the Commonwealth Protected Matters database, centred on the Legune Station homestead, 

with a 100 km buffer (see the Terrestrial Flora Report - Volume 5, Appendix 14), did not predict the 

presence of any threatened ecological communities, and no threatened ecological communities were 

recorded during the field survey. 

3.2 LISTED AND THREATENED FLORA 

Only one plant species of Commonwealth conservation significance was predicted as potentially occurring 

in a search of the Commonwealth Protected Matters Search Tool database (centered on the Legune Station 

homestead, with a 100 km buffer (see Flora Report in Volume 5, Appendix 14). Craven’s native hibiscus 

(Hibiscus cravenii) is listed as vulnerable under the Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999 (the EPBC Act) and the NT Territory Parks and Wildlife Conservation Act 2000 (the 

TPWC Act).   

A search of the online NT Maps database centered on the Legune Station homestead was conducted with a 

100 km buffer (see Flora Report in Volume 5, Appendix 14). 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 Legune Station 

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 Legune Station during 

the surveys: 

 Eleocharis acutangula 

 Ptilotus capitatus 

 Spermacoce gibba 

 Triodia triticoides. 

3.2.1 Craven’s Native Hibiscus 

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)). 
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The Keep River National Park is at least 50 km south west of the southern-most extent of the Project 

footprint. Legune Station 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 Legune Station 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 survey effort. 

3.2.2 Platysace saxatilis 

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 Legune Station because: 

 It has a highly restricted distribution, occurring on cliff faces and only known from two locations at least 

50 km from Legune Station, 

 Legune Station does not contain cliff faces. 

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

3.2.3 Zeuxine oblonga 

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 2015)). 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 2015), also 

described as a ‘bog situation near spring’ (Sanko2181, AVH 2015).  
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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’. 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 Legune Station, 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. 

3.2.4 Fine-leafed Kimberley Fan Palm – Near Threatened 

Fine-leafed Kimberley fan palm is a palm to 15 m tall (see Plate 1) 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, Legune Station (see Figure 1). 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 Legune Station.  

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 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).  
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FIGURE 1 LOCATION OF NEAR THREATENED AND DATA DEFICIENT SPECIES 
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PLATE 1 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  

3.2.5 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). 

This species was recorded from a small residual on the estuarine-deltaic plain outside of the Project 

footprint (Figure 1), where it was an uncommon element of the vine thicket community.  

3.2.6 Eleocharis acutangula – Data Deficient 

Eleocharis acutangula is a sedge recorded from Legune Station in Melaleuca low woodland on the flood-out 

plain, in the vicinity of the proposed Legune Access 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). 

3.2.7 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 Legune Station and all growing on limestone. Ptilotus capitatus was recorded within 

Legune Station from Darwin stringybark/Darwin woollybutt woodland on the coastal erosional plain. 

3.2.8 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 Legune Station in Darwin stringybark/Darwin woollybutt open forest on the coastal 

erosional plain. 
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3.2.9 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 Legune Station, it was recorded from the ranges open woodland vegetation community on 

sandstone of the Legune formation, where it was moderately common. 

3.3 SPECIES OF NOTE 

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 Legune Station during this survey: 

Brachychiton tuberculatus - a relatively common species on the coastal erosional plain within Legune 

Station, 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 Legune Station, 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. 

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).  

3.4 FLORA SPECIES OF INDIGENOUS CULTURAL SIGNIFICANCE 

For the purpose of this flora chapter, as advised by the Northern Land Council (18/7/2016), 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. It is 

acknowledged that Legune Station is in the Gajirrabung5 language area, however, there is no desktop 

resource documenting flora species of indigenous cultural significance available for Gajirrabung 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, 18/7/2016). 

Ngarinyman country is located across much of Gregory National Park (Judbarra) and adjacent areas 

(Widijburru et al. 2010). 

5 The Gajirrabung language and people are also referred to as “Gajerrong” and this name was used in the 
Federal Court’s determination of Native Title holders over the Legune pastoral lease. 
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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 the Flora Report found in Volume 

5, Appendix 14). 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 (e.g., 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 Legune 

Station, 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 Legune Station. 

3.5 VEGETATION COMMUNITIES 

The Project footprint for Project Sea Dragon is primarily located on a four-tiered series of plains directly on 

the coast between the mouths of the Keep and Victoria Rivers. Each plain has its own characteristic soils, 

formation history and vegetation communities. These plains and their characteristic vegetation 

communities are described below in increasing order of elevation, from sea level. In addition, one 

community from the Legune ranges has been described.  

3.5.1 Coastal Plain 

The largest of the plains is the coastal plain, which extends from just below sea level to approximately five 

metres elevation and occupies approximately 60, 000 ha in the general Project area. It 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. It is characterised by numerous incipient drainage lines usually 

arranged in a trellis pattern and lined by mangrove low closed forest, dissecting vast areas of bare clay pan 

and sparsely to densely vegetated samphire forblands. Both communities on the coastal plain are 

considered to be in intact (ie. natural) condition. See Figure 3 for mapping of vegetation on the coastal plain 

within Legune Station. 
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FIGURE 2 VEGETATION COMMUNITIES OF THE COASTAL PLAIN 
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3.5.1.1 Mangrove Low Closed Forest 

Approximately 17, 000 ha of mangrove low closed forest has been mapped on the coastal plain in Legune 

Station (see Figure 2). 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).  

3.5.1.2 Samphire Forbland 

The most abundant vegetation community on the coastal plain is samphire forbland (see Figure 2), which 

includes areas of bare salt pan and areas dominated by forbs and grasses such as beadweed (Suaeda 

arbusculoides), samphires (Tecticornia spp.), marine couch (Sporobolus virginicus) and northern rice grass 

(Xerochloa imberbis). 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 (approximately 43, 500 ha). 

3.5.2 Estuarine-deltaic Plain 

The estuarine-deltaic plain extends from approximately five to ten metres elevation, and is characterised by 

dark cracking clays. 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 (Dunster et al. 2000; Paterson 1970). The 

estuarine-deltaic plain comprises approximately 50, 000 ha in Legune Station, and is the site of the majority 

of proposed infrastructure. The major vegetation communities on this plain are discussed below. 

3.5.2.1 Estuarine-deltaic Plain Grassland Mosaic 

Almost 75% of the estuarine-deltaic plain is comprised of grassland, of which there are two major 

communities present (see Figure 3). Northern rice grass dominates grassland primarily in areas of higher 

salinity, whereas canegrass (Ophiuros exaltatus) and/or 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). Together, these grasslands form a mosaic 

that is widespread in the areas proposed for the Project infrastructure footprint. In general, the condition of 

this grassland mosaic is intact (ie in its natural state), with the exception of the generally low presence of 

the declared weeds parkinsonia (Parkinsonia aculeata) and sicklepod (Senna obtusifolia), and the 

environmental weed caltrope (Calotropis procera).  

In addition, this mosaic contains an ephemeral wetland community (see Figure 3) 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 and 

Ludwigia perennis. This community is located in low lying sections of the estuarine-deltaic plain that 

become inundated during the wet season (ie from rainfall and local overland flow, not from stream input), 

and its condition was assessed as intact. 
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FIGURE 3 THE ESTUARINE-DELTAIC PLAIN GRASSLAND MOSAIC 
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3.5.2.2 Estuarine-deltaic Plain Woodland Mosaic 

Approximately 5000 ha of woodland forming three communities is present on the estuarine-deltaic plain 

(Figure 4). These woodlands appear to be restricted to areas slightly elevated above the sections of the 

plain dominated by grassland. The majority of this woodland mosaic is present in a long, low (raised up to 

one metre above the surrounding plain), linear and sinuous ‘ridgeline’ extending down the approximate 

centre of the northern section of the estuarine-deltaic plain. It also occurs in association with Forsyth Creek. 

Approximately 80% is dominated by Melaleuca dealbata (occasionally by M. leucadendra or M. sericea), 

and generally occurs as low woodland and 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 

species occurs in low open woodland often occupied almost exclusively by itself. 

This woodland 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 weeds such as 

spinyhead sida (Sida acuta), sicklepod, caltrope and the native increaser species Hibiscus panduriformis. In 

consequence, its condition is rated as modified.  

3.5.2.3 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 proposed Central Services Road access (see Figure 5). 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). Proposed services corridors cross 

this community in two places. This community is threatened by the presence of the introduced aquatic 

pasture species para grass (Urochloa mutica), and the declared weed olive hymenachne (Hymenachne 

amplexicaulis) (not observed in the wetland, but present in Forsyth Creek downstream of mapped wetland 

areas), and its condition has been assessed as modified. 

3.5.2.4 Monsoon Vine Thicket 

Very low, isolated rocky rises outcrop from the estuarine-deltaic plain in three places, and on these 

approximately 20 ha of monsoon vine thicket occurs (Figure 5). A further 1000 ha is located throughout the 

Legune ranges within Legune Station. However, these areas are not directly in the Project footprint and 

because of this they are highly unlikely to be impacted by the Project. 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. 

3.5.3 Flood-out/Covered Plain 

Next in the tiered series of plains is the flood-out or covered plain, which occurs between 10 and 20 m 

elevation in the southern section of Legune Station, over approximately 18,500 ha. The main area is located 

in the far south of the proposed Project Area, where it is traversed by approximately five kilometres of the 

Legune Access road (Figure 6).  

This land form comprises a flood plain formed when a tributary of Sandy Creek emerges from the ranges to 

the south and disgorges onto the estuarine-deltaic plain. The multi-channelled, interrupted drainage 

patterns characteristic of flood-out plains result in the formation of numerous seasonally inundated 

swamps and flats (Twidale and Campbell 2005). 

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



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 5 - Terrestrial Flora  5 -20 

FIGURE 4 THE ESTUARINE-DELTAIC PLAIN WOODLAND MOSAIC 
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FIGURE 5 ESTUARINE-DELTAIC PLAIN WETLAND AND MONSOON VINE THICKET 
COMMUNITIES  
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FIGURE 6 FLOOD-OUT PLAIN VEGETATION COMMUNITY 
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3.5.3.1 Woodland or Open Forest Dominated by Melaleuca spp. 

Two communities dominated by paperbarks occur on flood-out plains in Legune Station. The most extensive 

is low woodland dominated by either broad-leaved paperbark (M. viridiflora) or M. minutifolia (or 

sometimes by M. sericea). This community is present on the far southern flood out plain, on land that is 

seasonally inundated. It is generally in intact condition with a grassy ground layer. 

3.5.3.2 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. 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 and is remote from the Project footprint. 

3.5.3.3 Flood-out Plain Wetland 

A small area of closed sedgeland swamp (wetland) is also located on this flood-out plain, in the far south of 

Legune Station. This community was assessed to be in intact condition. 

3.5.4 Coastal Erosional Plain 

Present between 10 and 30 m elevation, the coastal erosional plain is characterised by sandy soils and an 

undulating surface, punctuated by sandstone rises and low hills, and an absence of defined drainage 

channels (channels are present but are generally incipient, rapidly mobile and poorly defined). In the 

vicinity of the Red Rock dam, the coastal erosional plain is represented by rolling sandstone rises to 30 m 

elevation. 

The vast majority of this plain is dominated by one vegetation community, Darwin stringybark (Eucalyptus 

tetrodonta) and/or Darwin woollybutt (Eucalyptus miniata) woodland (Figure 7). 

3.5.4.1 Sclerophyll Woodland Mosaic 

A woodland usually co-dominated by Darwin stringybark and Darwin woollybutt occupies approximately 12, 

500 ha in Legune Station, and is one of the most common vegetation communities in the northern third of 

the NT. A number of sub-communities were recorded in Legune Station, 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).  

In most places where this community occurs within the Project footprint it is 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. Grasses have been all but eliminated 

from these areas as well. 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 Legune Station), condition is assessed as intact. 

In addition, a minor component of the sclerophyll mosaic on coastal erosional plains is woodland 

dominated by ghost gum. This community has also been densely infested by hyptis and generally 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. 

3.5.4.2 Melaleuca Dominated Fringing Open Forest 

A minor community in Legune Station is M. leucadendra open forest fringing Forsyth Creek. This community 

was infested with hyptis and consequently has been assessed as being in modified condition (Figure 8). 
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FIGURE 7 COASTAL EROSIONAL PLAIN WOODLAND MOSAIC 
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FIGURE 8 SMALLER VEGETATION COMMUNITIES ON THE COASTAL EROSIONAL PLAIN 
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3.5.4.3 Mixed Species Low Woodlands and Shrublands 

Two minor communities growing on the coastal erosional plain are characterised by mixed species 

dominance and a low structural formation (Figure 8). 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 

long-fruited bloodwood and Grevillea pteridifolia sub-dominant. Tall shrubland generally dominated by 

Calytrix exstipulata is also common in Legune Station, with often quite high shrub layer species diversity. 

Both communities were generally infested with hyptis, particularly where soils were sandy (and less 

skeletal), and therefore the condition of both communities was assessed as modified. 

3.5.5 Ranges 

The range land form is (for the purposes of this Environmental Impact Statement) 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 but have a much younger 

origin (and generally have the same vegetation composition as the coastal erosional plain which surrounds 

them). 

The open woodland that characterises the Legune ranges vegetation community is generally dominated by 

Corymbia dichromophloia, over a hummock grass ground layer dominated by Triodia spp. (most commonly 

curly spinifex (Triodia bitextura). 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.).  

In general, this community is removed from, and upslope of, the Project footprint (Figure 9), and is typically 

not accessed by cattle. It was not observed to contain any weed species, and its condition was assessed as 

intact. 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. 

3.6 INTRODUCED FLORA AND WEEDS 

A number of weed species were noted in Legune Station and are listed below according to their declaration 

status in the NT. 

3.6.1 Class A Weeds 

One Class A declared weed was detected in Legune Station – 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 Legune Station previously 

(Department of Land Resource Mapping 2015). However, no plants of this species were recorded during the 

field survey. 
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FIGURE 9 RANGES COMMUNITY 
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3.6.2 Class B Weeds 

Eight weeds declared in Class B were recorded in Legune Station (note, only seven are declared for this part 

of the NT): 

Neem (Azadirachta indica) – present beside the road near the far southern end of Legune Station, 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. 

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 Legune Station, 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.  

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). 
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Observations of species diversity in the ground layer at one Darwin stringybark/Darwin woollybutt 

woodland site that did not contain hyptis, indicated that at least 32 species of grass and forb may be 

present in this community type (based on a survey within a 500 m2  transect). 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, suggests that hyptis is having a 

considerable ecological impact.  

3.7 VEGETATION CONDITION 

Vegetation condition was assessed using the ‘Vegetation Assets, States and Transitions’ (VAST) 

methodology (Thackway and Lesslie 2005). The majority of the Project infrastructure footprint is located 

within the estuarine-deltaic plain grassland mosaic. All communities forming part of this mosaic have been 

assessed as residual (that is, with no significant perturbation from land use/land management practice).  

Elsewhere on the estuarine-deltaic plain, vegetation communities have been assessed as modified. 

Woodlands in this area are highly popular shelter sites for cattle (so-called ‘cattle camps’), and as a result 

are heavily grazed and infested with exotic species, particularly hyptis, flannel weed, spiny-headed sida and 

sicklepod. However, impacts are generally restricted to changes in ground layer species composition, and as 

a result woodland on the estuarine-deltaic plain has been assessed as modified (that is, perturbed by land 

use/land management practices but not significantly altered).  

The areas of permanent (albeit probably artificially so due to past changes to the hydrology – see Section 

4.2) wetland on the estuarine-deltaic plain are generally intact. However, their condition was assessed as 

modified based primarily on the presence of the exotic species para grass (Urochloa mutica), an introduced 

pasture grass that has invasive potential. Although not a major problem at present, it may have the 

potential to become problematic in the future if grazing regimes are not maintained. 

The coastal erosional plain is characterised by large areas of woodland, which were often in a modified or 

transformed condition (that is, community structure is significantly altered by land use/land management 

practices). This condition assessment was due to infestations of hyptis, flannel weed and spiny headed sida 

(as discussed in Section 3.6.2). Where hyptis has significantly invaded the ground layer it appears to be 

inducing a fire regime that is changing the structural characteristics (and perhaps eventually species 

composition) of the native community. 

3.8 GROUNDWATER DEPENDENT ECOSYSTEMS 

3.8.1 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 Legune Station (Tickell and Rajaratnam 2001): 

Porous (sandy) soils associated with the ranges and coastal erosional plains 

Streams whose flow is ‘connected’ to aquifers 

Overland flow. 
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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 these 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).  

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 Legune Station, 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 

Groundwater chapter (Volume 2, Chapter 4), 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. 

3.8.2 Groundwater Dependent Ecosystems in Legune Station 

These findings suggest that vegetation on the coastal erosional plain is unlikely to be groundwater 

dependent, or at least, unlikely to have an obligate dependence. 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, 2016) – 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 (i.e. they make use of, but do not rely 

upon, 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 groundwater dependent ecosystem (GDE). 

The flood-out plain in the south of Legune Station 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, 
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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, only. 

The communities associated with Forsyth Creek (fringing open forest and M. dealbata low open woodland, 

both on the estuarine-deltaic plain 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). 

However, it appears likely that this community on Forsyth Creek is dependent more on the abundant 

surface water available throughout much of the year. The community is located on a black cracking clay 

flood plain that is seasonally inundated, and for the last ten years has also received 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 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 for the 

last ten years, the dry season inundation that has taken place since 2006 when the dam was constructed. 

Both have served to increase the availability of surface and soil water over most of the year. 

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). 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, only. 
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4 ASSESSMENT OF IMPACTS 

The primary impact to vegetation from the proposed Project 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 that has occurred for the last ten years, 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. 

4.1 VEGETATION CLEARANCE  

Details of estimated maximum clearing requirements by infrastructure type are provided in Table 2. 

Maximum clearing area for remnant vegetation is 3820 ha and can be broken down as follows, in 

decreasing order (see Volume 1, Chapter 3, for descriptions of the project elements, and Figure 9 of that 

Chapter, for the locations): 

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), including the northern portion of the 

Central Services Road – 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), including the southern portion of the Central Service Road – 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 
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Clearing of native vegetation may have the following ecological impacts (Department of Natural Resources, 

Environment, the Arts and Sports, 2010): 

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. 

Reductions in vegetation community diversity are discussed in Sections 4.1.1 and 4.1.2. Loss of habitat for 

flora species, and consequent reductions in flora species diversity are discussed in Section 4.1.3. Land 

degradation is discussed in Volume 2, Chapter 1.  

TABLE 2 VEGETATION CLEARING STATISTICS BY INFRASTRUCTURE TYPE 

Vegetation Community Total  ha in 

Legune Station1 

Total Clearing Area 

(ha) per 

Infrastructure Item 

% of Legune Station 

Vegetation 

Community Impacted2 

Intake channel and pump station 

Samphire forbland 43, 590 70 0.2% 

Mangrove low closed forest 16, 929 6 0.04% 

 Intake Channel Total Clearing 76 ha 

Settlement Pond 

Northern rice grass (Xerochloa) 

grassland 

24, 293 210 0.9% 

Samphire forbland 43, 590 27 0.06% 

Settlement Pond Total Clearing 237 ha 

Maintenance pond 

Northern rice grass (Xerochloa) 

grassland 

24, 293 107 0.4% 

Samphire forbland 43, 590 0.5 0.001% 

Settlement Pond Total Clearing 108 ha 

Environmental Protection Zone (EPZ) 

Canegrass (Ophiuros) grassland 19, 434 183 0.9% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 114 0.5% 

Samphire forbland 43, 590 77 0.2% 

Mangrove low closed forest 16, 929 3 0.02% 

EPZ Total Clearing 377 ha 

Farms 
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Vegetation Community Total  ha in 

Legune Station1 

Total Clearing Area 

(ha) per 

Infrastructure Item 

% of Legune Station 

Vegetation 

Community Impacted2 

Northern rice grass (Xerochloa) 

grassland 

24, 293 872 4% 

Canegrass (Ophiuros) grassland 19, 434 421 2% 

Ephemeral wetland 6973 99 1% 

Melaleuca dealbata low open woodland 3995 92 2% 

Farms Total Clearing 1484 ha 

Internal Farm Recycling Ponds (IFRP) 

Canegrass (Ophiuros) grassland 19, 434 222 1% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 178 0.7% 

Samphire forbland 43, 590 30 0.07% 

Ephemeral wetland 6973 10 0.1% 

Melaleuca dealbata low open woodland 3995 2 0.05% 

IFRP Total Clearing 442 ha 

Biosecurity Zone 

Northern rice grass (Xerochloa) 

grassland 

24, 293 113 0.5% 

Canegrass (Ophiuros) grassland 19, 434 49 0.3% 

Melaleuca dealbata low open woodland 3995 6 0.2% 

Biosecurity Zone Total Clearing 168 ha 

Main Feeder Channel (MFC) and Farm Feeder Channels (FFCs) 

Northern rice grass (Xerochloa) 

grassland 

24, 293 147 0.6% 

Ephemeral wetland 6973 29 0.4% 

Canegrass (Ophiuros) grassland 19, 434 9 0.05% 

Melaleuca dealbata low open woodland 3995 6 0.2% 

MFC and FFC Total Clearing 191 ha 

Solar PV farms (includes main farm) 

Northern rice grass (Xerochloa) 

grassland 

24, 293 32 0.1% 

Ephemeral wetland 6973 5 0.07% 

Canegrass (Ophiuros) grassland 19, 434 3 0.02% 

Solar PV farms total clearing 40 ha 
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Vegetation Community Total  ha in 

Legune Station1 

Total Clearing Area 

(ha) per 

Infrastructure Item 

% of Legune Station 

Vegetation 

Community Impacted2 

Main discharge channel (MDC) 

Samphire forbland 43, 590 75 0.2% 

Canegrass (Ophiuros) grassland 19, 434 31 0.2% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 14 0.06% 

MDC total clearing 120 ha 

Farm services 

Northern rice grass (Xerochloa) 

grassland 

24, 293 6 0.02% 

Canegrass (Ophiuros) grassland 19, 434 4 0.02% 

Ephemeral wetland 6973 1 0.01% 

Farm services total clearing 11 ha 

Substation (electricity) 

Ephemeral wetland 6973 0.3 0.004% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 0.2 0.0008% 

Substation total clearing 0.5 ha 

Road, transmission line and freshwater conveyance (FWC) 

Canegrass (Ophiuros) grassland 19, 434 143 0.7% 

Wild plum (Terminalia platyphylla)  low 

open woodland 

332 29 9% 

Ghost gum (C. bella) woodland on the 

estuarine-deltaic plain 

744 11 1% 

Ephemeral wetland 6973 11 0.2% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 11 0.05% 

Melaleuca dealbata low open woodland 3995 23 0.6% 

Ghost gum (C. bella) and Grevillea 

pteridifolia low woodland 

3424 8 0.2% 

Fringing open forest 1373 1 0.07% 

FWC total clearing 237 ha 

Airstrip 

Ghost gum (C. bella) and Grevillea 3424 4 0.1% 
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Vegetation Community Total  ha in 

Legune Station1 

Total Clearing Area 

(ha) per 

Infrastructure Item 

% of Legune Station 

Vegetation 

Community Impacted2 

pteridifolia low woodland 

Canegrass (Ophiuros) grassland 19, 434 3 0.02% 

Airstrip total clearing (doesn’t include areas already cleared) 7 ha 

Shale and laterite borrow pits 

Calytrix exstipulata tall shrubland 1225 20 2% 

Ghost gum (C. bella) woodland on the 

coastal erosional plain 

4465 16 0.4% 

Ghost gum (C. bella) and Grevillea 

pteridifolia low woodland 

3424 2 0.06% 

Darwin stringybark/Darwin woollybutt 

woodland 

12447 2 0.02% 

Shale and laterite borrow pits total clearing 40 ha 

Road/transmission line (electricity) 

Estuarine-deltaic plain wetland 2306 19 0.8% 

Canegrass (Ophiuros) grassland 19, 434 18 0.09% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 15 0.06% 

Melaleuca dealbata low open woodland 3995 13 0.3% 

Ghost gum (C. bella) woodland on the 

coastal erosional plain 

4465 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 45 1% 

Darwin stringybark/Darwin woollybutt 

woodland 

12447 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 8 

Northern rice grass (Xerochloa) 

grassland 

24, 293 5 

Melaleuca dealbata low open woodland 3995 2 

WWTP, spray field and access road total clearing 15 ha 
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Vegetation Community Total  ha in 

Legune Station1 

Total Clearing Area 

(ha) per 

Infrastructure Item 

% of Legune Station 

Vegetation 

Community Impacted2 

Internal roads 

Canegrass (Ophiuros) grassland 19, 434 8 0.04% 

Ephemeral wetland 6973 3 0.04% 

Calytrix exstipulata tall shrubland 1225 1 0.1% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 1 0.004% 

Ghost gum (C. bella) and Grevillea 

pteridifolia low woodland 

3424 1 0.03% 

Roads total clearing 14 ha 

Main Legune access road 

Darwin stringybark/Darwin woollybutt 

woodland 

12447 87 0.7% 

Melaleuca spp. low woodland 18, 052 37 0.2% 

Flood-out plain wetland 195 7 4% 

Northern rice grass (Xerochloa) 

grassland 

24, 293 1 0.004% 

Legune access road total clearing 132 ha 

Grand total 3820 ha 

1corrected to allow for relative percentages in heterogeneous polygons 

2i.e. (Total clearing area per infrastructure item/Total ha in Legune Station) x 100 

4.1.1 Vegetation Community Diversity - Local Impacts 

For this section, ‘local’ is defined as within Legune Station. Table 2 gives total (ha) direct impacts through 

clearing for each vegetation community, and shows the break down for each community by infrastructure 

component. Total hectares to be cleared for each community type are as follows (percentages represent 

the extent of clearing of the overall vegetation community on Legune Station): 

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%) 
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Ephemeral wetland – 159 ha (2%) 

Darwin stringybark/Darwin woollybutt woodland – 93 ha (0.8%) 

Estuarine-deltaic plain wetland – 19 ha (0.8%) 

Samphire forbland – 279 ha (0.6%) 

Ghost gum (C. bella) and Grevillea pteridifolia low woodland – 15 ha (0.4%) 

Melaleuca spp. low woodland – 37 ha (0.2%) 

Mangrove low closed forest - 9 ha (0.05%) 

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 Legune Station 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. 

4.1.1.1 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 Legune Station and it 

could not be matched to any other vegetation community previously described in the NT (that were 

reviewed for the Project). 

The only other area of this community mapped in Legune Station 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. 

Clearing of the larger patch of wild plum low open woodland will occur for the Central Service 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 Legune Station - 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 Legune Station and on the estuarine-deltaic plain. 

4.1.1.2 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. The majority of 

the Project footprint is proposed to be located within this community. 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 Legune Station 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 the 

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 Project 
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will have a minor impact on vegetation community diversity at the local level, as large areas of this 

community will have been retained. 

4.1.2 Vegetation Community Diversity - Bioregional and NT Scale Impacts 

Table 3 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 the Project 

(see Table 3 for a summary of these communities).  

Note that repeatable groupings of vegetation species with similar structural characteristics are referred to 

as ‘vegetation communities’ in this chapter, 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 the 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 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 the Project 

are analogous to a single Wilson et al. vegetation unit. For example, five vegetation communities fit within 

the definition of unit 54, mixed closed-grassland/sedgeland on seasonal floodplain, in Wilson et al. (1990).  

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 

Legune Station – 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 Legune Station 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 Legune Station 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 3). Of these, proposed clearing for the 

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 the Project, clearing impacts of one percent or less have been 

assessed as negligible. Therefore, the statistics in Table 3 indicate that for the majority of vegetation units, 

proposed clearing will have a negligible impact at a bioregional and NT-wide scale.  
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4.1.2.1 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. 

4.1.2.2 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). The three communities that comprise mixed 

closed-grassland/sedgeland in Legune Station are the wetland communities (see Table 3) – 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. 

TABLE 3 VEGETATION COMMUNITIES REGIONAL SUMMARY 

Vegetation 

community1  

NT 1:1 m vegetation unit2 

(in decreasing order of 

project clearing extent) 

Maximum 

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 
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Vegetation 

community1  

NT 1:1 m vegetation unit2 

(in decreasing order of 

project clearing extent) 

Maximum 

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 

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) 

woodland on the 

coastal erosional 

plain 

18–Eucalyptus papuana/E. 

polycarpa woodland with 

grassland understorey 

75 ha 24, 758 ha 

(10%) 

0% (1%) 0.3% of 

unit 18 

Ghost gum (C. 

bella) woodland on 

the estuarine-

11 ha 
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Vegetation 

community1  

NT 1:1 m vegetation unit2 

(in decreasing order of 

project clearing extent) 

Maximum 

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 

deltaic plain 

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 Section 3.5; 

2 NT 1:1 million vegetation units (Wilson et al. 1990) – see Appendix C of the Terrestrial Flora Assessment 

(Volume 5, Appendix 14) 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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4.1.3 Loss of Flora Habitat and Least Concern Species  

Overall, approximately 3820 ha of remnant vegetation will be cleared for the Project - two percent of the 178, 

800 ha of Legune Station (NT Portion 798) overall. The vegetation to be cleared 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 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.  

4.1.4 Impacts to Near Threatened and Data Deficient Species 

Two species listed as near threatened under NT legislation were recorded from within or directly adjacent to 

Legune Station: 

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 Legune Station, and in the Spirit 

Hills located along the southern boundary of Legune Station. A small population was also found growing on 

hills located next to the Marralam community, but just outside Legune Station. The nearest proposed item of 

Project footprint to occurrences of fine-leaved Kimberley fan palm is at Marralam, where a new access road, 

the Legune Access Road, is proposed 500 m from the nearest boundary to habitat for this species. This species 

was not observed in apparently suitable habitat adjacent to the Forsyth Creek Dam. Therefore, clearing for the 

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 5), and it may be present in other monsoon vine thicket patches 

within Legune Station. Monsoon vine thicket is generally restricted within Legune Station 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 to this species 

from clearing will occur. 

Four species listed as data deficient were recorded in Legune Station. 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. 

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 Legune Station, 

all of them being represented by a few records each. Given all were recorded from habitats that are well 
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represented within Legune Station and within the bioregion and NT generally, impacts on these species from 

clearing for the Project are expected to be minor. 

4.1.5 Species of Conservation Significance 

Two species listed as near threatened under NT legislation were recorded from within or directly adjacent to 

Legune Station (see Figure 1): 

Fine-leafed Kimberley fan palm (Livistona lorophylla) 

Turraea pubescens. 

Impacts to these species from clearing are not expected, and this has been discussed above. 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 potential threatening impact 

from the Sea Dragon project would be 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. 

4.1.6 Groundwater and Groundwater Dependant Ecosystems 

The Project will not involve the use of groundwater. Within Legune Station, the major recharge zones are the 

coastal erosional plain (22, 934 ha within Legune Station) and the Legune ranges (19, 100 ha within Legune 

Station), 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 Legune Station. Consequently, impacts to groundwater 

availability or GDEs are not expected.  

Groundwater dependent ecosystems in Legune Station are considered to be facultative, that is, they are likely 

to have a partial reliance on groundwater. Therefore, GDEs within Legune Station may also be impacted by 

changes to surface water availability, and this is discussed below. 

4.2 CHANGES TO SURFACE WATER AVAILABILITY IN LOCAL CATCHMENTS 

Much of the floodplain vegetation within Legune Station is subject to, and reliant on, seasonal inundation. 

However, hydrological patterns have been altered in the past by the installation of bunds across the 

floodplains, and, more recently, by the construction of the Forsyth Creek Dam, with annual water releases in 

the dry season. The Project will divert these 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. 

4.2.1 Hydrology of the Floodplains 

Prior to the completion of the Forsyth Creek Dam in 2006, 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 has 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 
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the almost complete drying of much of these floodplains (with the exception of the lower Alligator Creek 

wetland) through the dry season (see Volume 2, Chapter 3). 

On the completion of the Forsyth Creek Dam in 2006, 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.  

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 (Volume 2, Chapter 3). 

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 dam in 

2006 (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 (Volume 2, Chapter 3). 

Therefore, the hydrology of the Alligator and Forsyth Creek floodplains has changed considerably since 

construction of bunds, and again 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). 

4.2.2 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. 

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 
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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.  

Field observations suggest that much of the B. acutangula expansion 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. 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. 

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. For the 

past ten years, 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 (Lauchlan-Arrowsmith, C., pers. comm., 18/7/2016)). This left 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 (i.e. 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 Legune Station. 

Monitoring of these areas, and management measures to be enacted if required, will be set in the Vegetation 

Management Plan.  

4.3 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. 
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4.3.1 Soil Erosion 

The NT Department of Natural Resources, Environment, the Arts and Sports has published guidelines (2010) 

which establish risk parameters for the clearing of native vegetation. These guidelines indicate that soil types in 

Legune Station that may have a high risk of 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 footprint 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 will only be undertaken in association with a sediment and erosion 

management plan, and if necessary a soil conservation plan.  

Appropriate engineering solutions have been planned for prior to clearing, and will be implemented and 

monitored effectively. As such, impacts from erosion can be successfully prevented.  

4.4 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 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 will form part of the proposed Legune 

Access Road and will most likely require widening.  

These crossings are necessary but impacts can be minimised with appropriate engineering controls and 

construction methods, including sediment and erosion plans. Where possible, the clearing footprint in these 

areas will be minimised to reduce the required removal of fringing vegetation, and disturbed areas will be 

rehabilitated post-construction. 

4.5 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 (see Volume 2, Chapter 1), although generally at depths of 2-3 m. The majority of earthworks will be in the 

top 300 mm, and even the deeper excavation are not expected to exceed 1.5 m. An acid sulphate soil 

management program will be in place prior to clearing, and as such, potential land degradation impacts arising 

from clearing, and follow on impacts on vegetation and flora, in such areas will be avoidable. 

4.6 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 (Queensland Department of Natural Resources 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 
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one. Vegetation plays a particularly important role at sites where water enters the water table (recharge zones) 

and where it exits (discharge zones). 

Within Legune Station, 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 Legune Station 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 Legune Station, 

which indicates that groundwater here has the potential to elevate salinity levels in the upper soil profile if 

levels rise. 

However, clearing associated with the 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 Legune Station. 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. 

4.7 DUST 

Impacts from dust represent a minor risk to vegetation in Legune Station during the construction phase, and a 

negligible risk during the operational phase. Dust suppression techniques such as the spraying of dirt surfaces 

with water should be practiced during periods, and in locations, when/where heavy traffic is expected. 

However, given the significant rainfall events expected on an annual basis, impacts from dust will be short term 

and minor at most. 

4.8 BUSHFIRE RISK 

The activities proposed for the Project will not significantly increase the risk of bushfire in the surrounding 

environment, if normal precautions are observed and fire bans implemented in accordance with NT Bushfires 

Act. As the near threatened species recorded in and near Legune Station are known to be fire sensitive, fire 
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regimes that favour these species should be maintained, at least in the vicinity of habitats that support these 

species. 

4.9 INTRODUCED FLORA AND WEEDS 

The movement of earthmoving machinery and other plant and construction materials to a site always involves 

a risk of weed introduction. 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 these activities 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 will be documented and evidence 

of this will 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 will be undertaken and eradication of weeds observed in new areas will be completed at an 

appropriate time in the lifecycle of the weed (and as early as possible).  

At present, all of the weeds observed on Legune station are 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 a significant risk of the introduction of new 

weeds, particularly where wetlands are present, and this risk requires vigilance to avoid ongoing impacts. 
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5 MITIGATION AND MONITORING 

The key identified risks from the Project will be mitigated by adopting the following control measures: 

5.1 PRE-CONSTRUCTION SURVEY 

A pre-construction survey will be conducted of clearing areas + 100m outside of these areas for the 

identified data deficient flora species Ptilotus capitatus, Spermacoce gibba and Eleocharis acutangula 

within the Darwin stringybark/Darwin woollybutt woodland on the coastal erosional plain, and Melaleuca 

low woodland and flood-out plain wetland on the flood plain 

Further survey effort will be required where data deficient or other conservation significant species are 

detected, to identify the population characteristics and risks from the proposed clearing 

The results of the above survey will be collated into a Significant Flora Species Survey report, and lodged 

with vegetation clearing approvals for subsequent clearing in these areas (or where no  data 

deficient/conservation significant species are found, the results are accepted by the NT government as 

being acceptable to clear) 

A site survey for weed species will be conducted to feed into a site Weed Management Plan mapping any 

weed infestations, within the boundary + 200m of the Project construction footprint. 

5.2 VEGETATION CLEARING 

A Vegetation Management Plan (VMP) will be prepared, and detailed site specific Vegetation Clearing 

Plans will be developed, with the extent of clearing and 'no go' areas clearly marked on the ground 

The VMP will contain the following measures: 

Vegetation clearing will be minimised where possible, particularly for: 

wild plum low open woodland on the estuarine-deltaic plain 

ephemeral wetland and northern ricegrass grassland 

Top soil management measures, including stockpiling and containment for later rehabilitation 

works or reinstatement, accounting for weed seeds.  

Management of cleared vegetation (typically mulched or chipped and left on site as a green 

mulch) 

Regular visual assessments of the site to check clearing areas against approved vegetation 

clearing plans 

Detailed site Erosion and Sediment Controls will be implemented across the site prior to works 

commencing, including measures to conserve and stabilise productive and soils and vegetative systems. 

Acid sulfate soils are  unlikely to be disturbed, other than in small pockets on the site, and will in any case 

be managed under an Acid Sulfate Soil Management Plan (refer to Volume 2, Chapter 1) 

Vegetation clearing and earthworks will be conducted during the dry season, with areas stabilised as much 

as practicable prior to wet season rains. 
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5.3 WEED MANAGEMENT 

A Weed Management Plan (Weed MP) for the construction and operation stages will be developed and 

implemented before construction activities commence. This plan will include, but not be limited to, the 

following: 

Where the woody weeds parkinsonia or neem are identified within the Project footprint, 

individuals will be removed and treated to kill off sprouts, with individual locations recorded and 

monitored after each wet season for re-emergence 

vehicle and plant wash down procedures for the construction phase, and a requirement for all 

contractors bringing vehicles/plant onto site to complete Weed Declaration Forms, 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).  

During construction and for a period of at least two years post-construction, weed monitoring will 

be conducted to ensure that high risk weeds have not been introduced, focused on wetland areas 

associated with Alligator and Forsyth Creeks.  

During the operational stage, weed monitoring will be undertaken within the Project footprint, 

particularly service corridors subject to road traffic, on an annual basis. 

5.4 FIRE MANAGEMENT 

The Bushfire Management Plan to be prepared for the site will takes into account recommended fire 

regimes for the near threatened species, Turraea pubescens and Livistona lorophylla.  

6 OFFSETS 

Following all efforts to avoid and mitigate impacts on environmental values, the EPBC Act Environmental 

Offsets Policy can be applied by the Australian Government where a proposed action is likely to result in a 

significant residual impact on a MNES. As the Project will not result in a significant impact on any threatened 

terrestrial flora species listed under the EPBC Act, no offsets are required to be delivered. 
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7 COMMITMENTS 

Based on the mitigation and monitoring measures outlined in Section 5, the proponent commits to: 

 Undertaking pre-construction surveys for the data deficient species Ptilotus capitatus, Spermacoce gibba 

and Eleocharis acutangula 

 Obtaining suitable vegetation clearing approvals prior to clearing being conducted 

 Pre-construction weed surveys and development of a Weed Management Plan based on these surveys 

 Preparing and implementing: 

 A site specific Vegetation Management Plan, including Vegetation Clearing Plans 

 Site specific Erosion and Sediment Control and Acid Sulfate Soil Management Plans 

 The Weed Management Plan, incorporating weed washdown procedures and weed hygiene to 

minimise weed introduction and spread 

 Vegetation clearing monitoring during clearing works, and ongoing weed surveillance 

 



Project Sea Dragon  

Stage 1 Legune Grow-out Facility  

Draft Environmental Impact Statement 

Volume 2 - Environmental Assessment 
Chapter 5 - Terrestrial Flora  5-53 

8 CONCLUSION 

The earthworks required to facilitate the Project will require the clearing of a maximum 3820 ha of vegetation 

– this equates to two percent of the 178, 800 ha of Legune Station. The vegetation to be cleared is 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. 

Large areas of all mapped vegetation communities will be retained by the project when clearing is completed. 

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 management plans and sediment and erosion management measures. 

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. 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 will be prepared.  

In addition, three species listed as data deficient were detected within the project footprint. Significant impacts 

to these species are not expected, but as populations of these species are likely to be present within the 

clearing footprint, pre-clearance population surveys are recommended. 

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. However, this dependence is thought likely to be 

facultative, and the project is not expected to pose a significant impact to these communities.  

Impacts to vegetation from this project are expected to be primarily restricted to those experienced from 

clearing. Impacts on flora habitat and flora species diversity of least concern species are expected to be 

negligible.  

Vigilance will be required to ensure construction phase activities do not result in the introduction of new 

declared weed species. As such, a Weed Management Plan will be prepared as part of the overall Vegetation 

Management Plan.  




