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Abstract: This fourth paper in the NSW Vegetation Classification and Assessment series covers the Brigalow Belt South 
(BBS) and Nandewar (NAN) Bioregions and the western half of the New England Bioregion (NET), an area of 9.3 
million hectares being 11.6% of NSW. It completes the NSWVCA coverage for the Border Rivers-Gwydir and Namoi 
CMA areas and records plant communities in the Central West and Hunter–Central Rivers CMA areas. In total, 585 plant 
communities are now classified in the NSWVCA covering 11.5 of the 18 Bioregions in NSW (78% of the State). Of these 
226 communities are in the NSW Western Plains and 416 are in the NSW Western Slopes. 315 plant communities are 
classified in the BBS, NAN and west-NET Bioregions including 267 new descriptions since Version 2 was published in 
2008. Descriptions of the 315 communities are provided in a 919 page report on the DVD accompanying this paper along 
with updated reports on other inland NSW bioregions and nine Catchment Management Authority areas fully or partly 
classified in the NSWVCA to date. A read-only version of Version 3 of the NSWVCA database is on the DVD for use 
on personal computers. A feature of the BBS and NAN Bioregions is the array of ironbark and bloodwood Eucalyptus-
dominated shrubby woodlands on sandstone and acid volcanic substrates extending from Dubbo to Queensland. This 
includes iconic natural areas such as Warrumbungle and Mount Kaputar National Parks and the 500,000 ha Pilliga Scrub 
forests. Large expanses of basalt-derived soils support grassy box woodland and native grasslands including those on 
the Liverpool Plains; near Moree; and around Inverell, most of which are cleared and threatened. Wetlands occur on 
sodic soils near Yetman and in large clay gilgais in the Pilliga region. Sedgelands are rare but occupy impeded creeks. 
Aeolian lunettes occur at Narran Lake and near Gilgandra. Areas of deep sand contain Allocasuarina, eucalypt mallee 
and Melaleuca uncinata heath. Tall grassy or ferny open forests occur on mountain ranges above 1000m elevation in 
the New England Bioregion and on the Liverpool Range while grassy box woodlands occupy lower elevations with 
lower rainfall and higher temperatures. The vegetation classification and assessment is based on over 100 published and 
unpublished vegetation surveys and map unit descriptions, expert advice, extra plot sampling and data analysis and over 
25 000 km of road traverse with field checking at 805 sites. Key sources of data included floristic analyses produced in 
western regional forest assessments in the BBS and NAN Bioregions, floristic analyses in over 60 surveys of conservation 
reserves and analysis of plot data in the western NET Bioregion and covering parts of the Namoi and Border Rivers-
Gwydir CMA areas. Approximately 60% of the woody native vegetation in the study area has been cleared resulting in 
large areas of “derived” native grasslands. As of June 2010, 7% of the area was in 136 protected areas and 127 of the 315 
plant communities were assessed to be adequately protected in reserves. Using the NSWVCA database threat criteria, 15 
plant communities were assessed as being Critically Endangered, 59 Endangered, 60 Vulnerable, 99 Near Threatened and 
82 Least Concern. 61 of these communities are assessed as part of NSW or Commonwealth-listed Threatened Ecological 
Communities. Current threats include expanding dryland and irrigated cropping on alluvial plains, floodplains and gently 
undulating topography at lower elevations; over-grazing of steep hills; altered water tables and flooding regimes; localised 
mining; and the spread of exotic species, notably Coolatai Grass (Hyparrhenia hirta). 
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Introduction

This is the fourth paper in the New South Wales Vegetation 
Classification and Assessment project (NSWVCA) that aims 
to finely classify and assess the status of plant communities in 
New South Wales (NSW). The progression of the NSWVCA 
is mainly based on classifying and assessing vegetation 
across the 18 bioregions in NSW based on their definition in 
version 6.1 of the Interim Biogeographic Regionalisation for 
Australia (Thackway & Cresswell 1995). NSW Catchment 
Management Authority Areas are being covered as part of 
this process.

The paper and its accompanying DVD contains Version 3 of 
the NSWVCA database and provides a detailed classification 
and assessment of the native vegetation in the New South 
Wales sections of the Brigalow Belt South (BBS) and 
Nandewar (NAN) and the western half of the New England 
Tableland Bioregion (west-NET) (Figure 1) (version 6.1 of 
Thackway & Cresswell 1995). The completion of the BBS 
and NAN Bioregions, in addition to the previously classified 
NSW South-western Slopes Bioregion (NSWSWS) in 
Benson (2008), means that the NSWVCA now covers the 

NSW Western Slopes Section (shown in Fig. 8, page 336, 
Benson 2006). The coverage of the New England Tableland 
Bioregion west of the Great Dividing Range aims to complete 
the NSWVCA for the whole of the Border Rivers-Gwydir 
and Namoi Catchment Management Authority (CMA) areas 
and initiate coverage of the NSW Tablelands Section (shown 
in Fig 8, page 336, Benson 2006). As discussed in Benson 
(2006), CMA areas are quite different in their configuration 
compared to the IBRA bioregions, yet environmental 
assessment in NSW under various regulations is orientated 
towards CMAs rather than IBRA bioregions. 

The first paper published in the NSWVCA series (Benson 
2006) contained a history and description of vegetation 
classification internationally, in Australia and in NSW; 
descriptions of the parameters of the NSWVCA project; 
descriptions of the NSWVCA database fields, reports and 
software; descriptions of the protected area assessment rules 
and threat criteria used to assign protected area adequacy and 
threat categories to the classified plant communities. Benson 
(2006) includes a number of figures showing planning 
regions in NSW, including bioregions and CMAs. These 
figures should be referred to when reading this paper. 

Fig. 1. Progress of the NSWVCA project across New South Wales, Australia. Version 1 (Benson et al. 2006) covered the NSW Western 
Plains. Version 2 covered the NSW South-western Slopes Bioregion Benson 2008). Version 3 updates the NSWVCA for the NSW Western 
Plains and NSW South-western Slopes and includes extra plant communities occurring in the BBS, NAN and west-NET Bioregions (this 
volume). Version 4 is proposed to add the South East Highlands and Australian Alps Bioregions to the NSWVCA. 
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The second NSWVCA paper (Benson et al. 2006), contained 
Version 1 of the NSWVCA database with 213 plant 
communities (updated to 226) classified and described for the 
eight western-most NSW IBRA bioregions that comprise the 
semi-arid and arid NSW Western Plains (57% of NSW) (see 
Table 1 and Figure 2 in Benson 2006). The third NSWVCA 
paper (Benson 2008), contained Version 2 of the NSWVCA 
database, added 97 communities to Version 1 and described 
135 plant communities (updated to 146) in the eight million 
hectare NSW South-western Slopes Bioregion. Paper 4 (this 
volume) adds NSWVCA coverage of the vegetation in the 9.3 
million hectare BBS, NAN and western NET Bioregions. This 
means that 63 million hectares or 78% of NSW (Figure 1) 
have been now covered by a detailed vegetation classification 
and plant community status assessment. 

As outlined in the three previous NSWVCA papers, the 
project builds on the Australian vegetation classification of 
Beadle (1981) using existing analyses of floristic site data, 
vegetation map unit descriptions, vegetation reports, expert 
knowledge and field checking to classify and assess the 
status of native vegetation. Extensive field surveys check 
previous classifications and help to fill gaps where data are 
lacking. The vegetation classification generally conforms to 
the “plant association” level as defined in Beadle & Costin 
(1952) or Levels 5/6 in the National Vegetation Information 
System (NVIS) (ESCAVI 2003) that are included in 

vegetation classification hierarchal level D in the interim 
NSW Vegetation Type Standard (Sivertsen 2010). While 
the NSWVCA classification is mainly based on floristic 
variation, abiotic factors such as substrate and soil are taken 
into account in defining plant communities (Benson 2006). 

The NSWVCA is assisting environmental site assessment with 
its classified plant communities progressively being including 
in the Biometric Tool in the NSW Property Vegetation 
Planning process (Gibbons et al. 2005 at web site: http://www.
nationalparks.nsw.gov.au/PDFs/Biometric_manual_1_8.pdf). 
It is also useful for setting priorities in national, state, regional 
and local planning scheme targets and for setting priorities for 
new conservation reserves or secure property agreements to 
fulfil a comprehensive, representative protected area system 
in NSW. The inputs, products, uses and outcomes of the 
NSWVCA project are summarised on the flow diagram in 
Figure 2 in Benson (2008, page 600).

The DVD in the back pocket of the journal contains the 
descriptions of the plant communities in the BBS, NAN 
and western NET Bioregions and updated information on 
the plant communities previously described for the NSW 
Western Plains (Benson 2006) and NSW South-western 
Slopes Bioregion (Benson 2008). The DVD also contains a 
read only version of Version 3 of the NSWVCA database.

Fig. 2. The 9.3 million hectare Brigalow Belt South, Nandewar and west-New England Bioregions showing Catchment Management 
Authority areas (CMAs) that intersect the study area.
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The study area: BBS, NAN and  
west-NET Bioregions

The study area includes the NSW sections of the Brigalow 
Belt South Bioregion (5,629,014 ha, 7 % of NSW), Nandewar 
Bioregion (2,070,476 ha, 2.6 % of NSW) and the New England 
Tableland Bioregion (NET) west of the Great Dividing Range 
(1,577,234 ha, 1.95% of NSW) based on the boundaries in 
version 6.1 of the IBRA bioregions in Thackway & Cresswell 
(1995). The total area of 9,278,283 ha is 11.6 % of the area 
of NSW (Figure 2). These two and one half bioregions contain 
all of part of 26 IBRA sub-regions defined in DEC NSW 
(2004a) (Figure 3). The nine sub-regions in the BBS Bioregion 
include the two western outlying sub-regions of Narandool 
and Moonie-Barwon-Collarenbri Interfluve along with the 
Northern Outwash, Pilliga Outwash, Pilliga, Talbragar Valley, 
Liverpool Range, Liverpool Plains and Northern Basalts 
sub-regions; the three sub-regions in the NAN Bioregion are 
Peel, Inverell Basalts and Nandewar, Northern Complex; the 
western half of the New England Bioregion contains all or 
parts of 14 sub-regions including the total area of the Eastern 
Nandewars, Bundarra Downs, Tingha Plateau, Moredun 
Volcanics, Beardy River Hills, Severn River Volcanics, Binghi 
Plateau and Deepwater Downs sub-regions and parts of the 
Stanthorpe Plateau, Tenterfield Plateau, Northeast Forest Lands, 
Glen Innes-Guyra Basalts, Yarrowyck-Kentucky Downs and 
Armidale Plateau sub-regions.

The study area comprises all of the North Western Slopes, the 
northern part of the Central Western Slopes and the western 
half of the Northern Tablelands Botanical Divisions defined 
in Anderson (1961). It includes the eastern two-thirds of the 
Border River-Gwydir and Namoi Catchment Management 
Authority areas (CMAs) (Figure 2). The vegetation in the 
western third of these two CMAs was classified in Version 
1 of the NSWVCA (Benson et al. 2006). The north-eastern 
corner of the Central West CMA and the north-western edge 
of the Hunter-Central Rivers CMA are also in the area (Figure 
2). A total of 20 Local Government Areas (LGAs) are fully 
or partly within the area being: all of Gunnedah, Gwydir, 
Inverell, Liverpool Plains, Warrumbungle LGAs; and parts 
of Armidale-Dumaresq, Coonamble, Dubbo, Gilgandra, 
Glen Innes, Guyra, Mid-western Regional, Moree Plains, 
Narrabri, Tamworth Regional, Tenterfield, Upper Hunter, 
Uralla, Walgett and Wellington LGAs.

The area’s southern boundary is an east-west line from north 
of Scone in the upper Hunter Valley to south of Dubbo on 
the western slopes. The area extends approximately 400 km 
to its northern boundary at the Queensland border. Its eastern 
boundary is the Great Dividing Range in the north and the 
Sydney Basin and NSW North Coast Bioregions in the south. 
The western boundary is the Darling Riverine Plain Bioregion. 
From south to north, the study area includes the inland towns 
of Dubbo, Mendooran, Coolah, Merriwa, Manila, Tamworth, 
Quirindi, Gunnedah, Coonabarabran, Pilliga, Narrabri, 
Uralla, Moree, Warialda, Uralla, Glen Innes, Tingha, Inverell, 
Emmaville, Ashford, Tenterfield and Yetman. 

Climate

The area includes four of the nine Australian climate zones 
defined by Stern et al. (2000) (see Figure 3 in Benson 2006) 
that cover NSW. These are Dry Subtropical – Moderately 
Dry Winter, Temperate – No Dry Season (hot summer), 
Temperate – No Dry Season (warm summer) and Montane 
– No Dry Season (mild summer). This climate variation is 
in part explained by large altitudinal range from 1500 m on 
the New England Tablelands, Liverpool Range and on Mount 
Kaputar to less than 100 m elevation on the outwash plains in 
the western BBS Bioregion. Most of the area has hot summers 
and cool to mild winters. Mean annual rainfall varies from 
440 mm at Lightning Ridge in a north-west outlying sub-
region of the BBS Bioregion to 850 mm at Tenterfield on the 
northern end the NSW Great Dividing Range and 830 mm at 
Murrurundi on the eastern Liverpool Range at the southern 
end of the Great Dividing Range. In between, Dubbo receives 
550 mm, Narrabri 657 mm, Tamworth 670 mm and Yetman 
660 mm of average annual rainfall (Bureau of Meteorology 
2010). Maximum annual average monthly temperatures range 
from 28°C max., 12°C min. at Lightning Ridge to 17.9°C 
max., 9.3°C min at Guyra. Typical mean maximum daily 
temperatures of some other towns are 24°C at Dubbo, 26.5°C 
at Narrabri, 24.3°C at Tamworth and 26.9°C at Yetman with 
hot summer maximums such as 33.7 at Moree. 

Physiography 

The physical characters of the BBS, NAN and NET Bioregions 
are summarised in NSW NPWS (2003). The region contains 
complex geological structures with numerous substrates 
and soils (Great Soil Groups after Stace 1968 are referred 
to here). In the east, the NET Bioregion is dominated by the 
New England Fold Belt described in Harrington (1977) with 
major units mapped in Binns (1967). This region contains 
intensely folded stratified rocks with a number of strike 
faults. Fine-grained sedimentary rocks develop red and 
yellow clay or podsolic soils. Tertiary basalts cover the high 
part of the NET between Guyra and Glen Innes to south 
near Armidale and Uralla, forming krasnozem, chocolate 
and black earth soils. Plutonic intrusions of various types 
of granite, ademellite and leucogranite occur throughout 
including near Tenterfield, Mole Creek (Binghi Batholith) 
near Emmaville in the north and around Warrabah in the 
upper Namoi River in the south. These form various podsolic 
and lithosol soils. Acid volcanic outcrops (mainly rhyolite) 
occupy the western edge of the NET and are widespread 
in the adjoining Nandewar Bioregion in locations such as 
Severn River/Pindari Dam, Kings Plains and near Ashford, 
forming red earth and red clay soils. Quaternary alluvium 
occurs in valley bottoms forming brown and grey clays 
or humic gley and peaty soils in fens and swamps where 
drainage is impeded.

The southern parts of the NAN and BBS Bioregions contain 
the Gunnedah Basin continuous between the Sydney 
Basin to the south and the Bowen Basin in Queensland to 
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the north, that combined extend over 1700 km of eastern 
Australia (Tadros 1993). The sediments of the Gunnedah 
Basin include Permian and Triassic sandstone (e.g. Trinkey 
hills) with fine-grained rocks outcropping throughout. These 
sediments are overlain by large areas of Tertiary basalt or 
dolerite with massive basalt layers comprising the Liverpool 
Range at elevations of over 1000m containing large areas of 
krasnozem soils derived from the basalt. The basalt extends 
to the rolling hills around the town of Merriwa in the upper 
Hunter Valley where black earth soils predominate. There the 
basalt overlays Permian fine-grained sediments outcropping 
on much of the valley floor in the Hunter Valley with 
Narrabeen sandstone and Permian conglomerates on hills 
around Scone, Goulburn River and in the Wollemi National 
Park in the north-western part of the Sydney Basin Bioregion. 
The level areas of the Liverpool Plains are composed of deep 
alluvium that is over 100m deep in places. This alluvium is 
mostly basaltic in origin, developing cracking black earth, 
black clay, brown clay and chocolate earth soils with areas of 
grey clay in lake beds, swamps or on aeolian lunettes such as 
at Goran Lake. These soils grade into red-brown earths and 

earthy sand soils on alluvium derived from conglomerates 
and sandstones or red to brown clays and chernozem or 
euchrozem soils on slightly undulating floodplains at the 
edge of the plain (Banks 1995, 1998). Some parts of the 
Liverpool Plains contain high levels of salinity. 

Immediately east of the Liverpool Plains is the Melville 
Range composed of volcanic and metamorphic substrates 
being bounded by the Hunter- Mooki thrust fault. To the west 
of the Liverpool Plains fine-grained sedimentary rocks in the 
Purlewaugh Beds outcrop near Garawilla and to the south. 
North and west of the Liverpool Plains is the Surat Basin 
which is part of the Great Artesian Basin (Stroud 1990). It 
contains deep layers of Jurassic or Cretaceous sediments 
including quartzose Pilliga Sandstone that outcrop over 
large areas between Dubbo to Yetman in the BBS Bioregion, 
including throughout the Pilliga Scrub forests. The highly 
siliceous Pilliga Sandstone contains siliceous sands, yellow 
earthy sands, yellow earths, texture contrast podzolic soils 
and solodized solonetz soils (Murphy & Lawrie 1998). 
Colluvial sandy outwashes at the western edge of Pilliga 
sandstone outcrops, such as in the north-western Pilliga 

Fig. 3. The 26 IBRA Sub-regions within the Brigalow Belt South, Nandewar and west-New England Bioregions.
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forests and north-west of the Bebo forests near Yetman 
extending to the “Yelarbon Desert” in Queensland (Fensham 
et al. 2007) contain highly alkaline, dispersible sodic soils 
that contain unusual types of vegetation. 

Acid volcanic intrusives composed mainly of trachyte 
lithology are a prominent feature of the Garawilla, 
Warrumbungles and Mount Kaputar regions in the vicinity 
of Coonabarabran, Gunnedah and Narrabri townships. 
Numerous trachyte “plugs” outcrop spectacularly in 
these landscapes exhibiting cliffs and scree-slopes that 
house distinctive vegetation types. These are remnants of 
volcanoes that erupted between 13–21 million years ago 
with 1000m of overlying rock having been eroded exposing 
resistant trachyte plugs and dykes of ancient volcanic necks 
and vents (Duggan & Knudson 1993). The highest peak in 
the Warrumbungle National Park, Mount Exmouth is 1206 
m while Mount Kaputar in Mount Kaputar National Park 
is 1510m. The higher elevations of Mount Kaputar contain 
western extensions of typically northern tableland vegetation.

Tertiary basalt covers a large area of rolling hills and valleys 
between Inverell and Yetman in the northern parts of the 
NAN and BBS Bioregions forming deep chocolate loamy 
soils that have mainly been cleared for cropping. To the 
north of Inverell, large areas of Permian acid volcanic rocks 
(mainly rhyolite) outcrop on the Severn River containing 
shallow, yellow sodolic and yellow podzolic soils in rugged 
landscapes of steep, rocky hills. Similar acid volcanic 
outcrops occur on hills around Ashford along with granite 
and leucogranite intrusions with the latter containing 
siliceous sand soils with limited areas of gleyed podzolic 
soils in swamps. These are interspersed with fine-grained 
sedimentary and metasedimentary outcrops such as mudstone 
and shale occurring in some valleys forming red and brown 
clay soils. Small areas of basalt capping occur east of Ashford 
and quaternary sands occur on plains and along river systems 
north-west of Ashford near the Queensland border.

A key geological feature that crosses the NAN Bioregion is 
the 350 km Great Serpentinite Belt (Leitch 1980) containing 
outcrops of serpentinite along an arc from Port Macquarie 
on the NSW North Coast to the NSW North Western Slopes. 
One of the largest outcrops of this serpentinite, containing 
a large asbestos deposit, occurs at Woodsreef near Barraba 
(Glen & Butt 1981). 

The two disjunct western BBS sub-regions north of Walgett, 
including the opal mining town of Lightning Ridge, contain 
marine sedimentary substrates of Cretaceous Age (circa. 
110 million years b.p) age (Smith & Smith 1999). The main 
rock types in these sub-regions are claystone and sandstone 
with breccia along with secondary formed silica-rich opal 
deposits. This hard rock country grades into alluvial plains and 
floodplains plains composed of grey and brown clays along 
the Barwon and Narran Rivers more typical of the adjoining 
Darling Riverine Plain (Benson et al. 2006). Lake sediment 
and aeolian lunettes occur at Narran Lake which straddles the 
border of the BBS and Darling Riverine Plains Bioregions. 

Land use and land degradation

A number of Aboriginal tribes occupied the NSW Northern 
Tablelands and North-western Slopes for thousands of 
years before displacement by European pastoralists from 
the 1830s. The Anaiwan Tribe occupied most the New 
England Tableland (Connah et al. 1977). The Bigambul 
people occupied lands around Bonshaw – Yetman and lands 
extending into modern-day Queensland in the northern part 
of the study area. A large area of the north-western alluvial 
plains and slopes west of Inverell, including current day 
Moree and Narrabri were occupied by the Gamilaroi people. 
An event of notoriety was the Myall Creek massacre where 
28 Willayarady people were killed by European settlers at 
Myall Creek near Bingara in 1838 (Milliss 1995). Little is 
recorded on how Aborigines managed the land although 
some discussion on burning practices is provided in Benson 
& Ashby (2000) for the New England region and contrary 
views on fire in relation to the structure of the Pilliga Scrub 
forests are discussed in Rolls (1981), Norris et al. (1991), 
Norris (1996) and Benson & Redpath (1997). 

The earliest European explorer to visit the area was John 
Oxley in 1818 (Oxley 1820) who traversed the Warrumbungle 
Range, the Pilliga Scrub, the Liverpool Plains and eastwards 
to the New England Tableland before descending to the 
coast near modern day Port Macquarie. His journal notes 
on vegetation offer insights on the pre-European structure 
of various vegetation types across this traverse. The 
botanist Alan Cunningham accompanied Oxley in 1818 and 
subsequently undertook his own explorations. In the early 
1820s Cunningham published memoirs of a route from 
Bathurst to the Liverpool Plains (Cunningham 1825). Later, 
in 1827, Cunningham established a route from Sydney to 
Moreton Bay via the inland. During this trip he traversed the 
Liverpool Plains through to modern day Bingara, Warialda, 
Yetman and into Queensland returning via Ashford to 
Warialda. The notes on pasture potential by these explorers 
led to rapid settlement by squatters and the the introduction 
of domestic livestock onto the Liverpool Plains and to other 
parts of the north-western slopes and northern tablelands. 

A history of European settlement of the New England region 
is provided in Atchison (1977) and is summarised in Benson 
& Ashby (2000). A similar pattern of settlement applies to 
the whole study area. Squatters moved in during the 1830s 
with sheep and cattle, immediately causing loss of topsoil 
through erosion with some weed invasion. Tree clearing 
accelerated after 1870 in spurts of activity including after 
World War II. Logging of state forests commenced in the 
late 1800s and focused mainly in the wetter climes of the 
NET Bioregion (Atchison et al. 1977) and in the White 
Cypress Pine (Callitris glaucophylla) forests in the BBS 
Bioregion such as the Pilliga Scrub (Rolls 1981). Little 
old growth forest remains in these state forests but large 
areas of regrowth forest survive. The impacts of logging 
woodlands and forests for firewood in the NET Bioregion 
are documented in Wall (1997). An insidious threat to some 
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higher elevation woodland areas on the NET has been 
insectivorous dieback events (Nadolny 1995). This gained 
national attention in the 1970s due to millions of tree deaths 
and subsequent clearance of the deadwood for firewood 
changing the landscape of large parts of the New England. 

Clearing of the western parts of the BBS and NAN continued 
up to recent times as agriculture intensified from grazing to 
cropping on better soils. Approximately 90% of the rich soils 
on the Liverpool Plains now support crops such as cotton, 
sorghum and wheat and repeated cropping covers large areas 
from Quirindi in the south to Inverell and Moree extending 
onto the Western Plains (NSW DECCW 2010). 

Opal mining occurs at Lightning Ridge and in surrounding 
areas. Tin mining and gem extraction was extensive in the 
Tingha – Emmaville region on the western side of the NET 
Bioregion. Gold was mined at various locations in the NET 
Bioregion including near Tenterfield. Coal exploration and 
mining is rapidly expanding in the Gunnedah Basin on the 
Liverpool Plains and a smaller basin near Ashford has been 
mined in the past

Today, approximately 60% of the woody cover of native 
vegetation (canopy cover >20%) in the BBS, NAN and west 

NET has been cleared (Figure 4) (DECCW woody non-woody 
land cover layer 2009). Approximately twice the amount of 
woody native vegetation is present in this region compared 
to the NSW South-western Slopes Bioregion described in 
Benson (2008). However, a significant difference between 
the north-western slopes and the south-western slopes is the 
composition of the ground cover in both cleared and treed 
landscapes. Except for the cropped areas, the ground cover 
in the North-western Slopes is dominated by native grasses 
and forbs forming large areas of natural grasslands or derived 
grasslands where trees have been removed. Adding these 
native ground cover areas to the remaining woody vegetation 
implies that at least 70% (author’s estimate) of the region 
contains “native vegetation” as defined in the NSW Native 
Vegetation Act 2003. This Act defines native ground cover 
if >50% of a sample area is composed of indigenous species 
when species are most vigorous in their annual growth cycle. 
In contrast, most of the ground cover extent in the NSW 
South-western Slopes Bioregion is dominated by exotic 
pasture species (Benson 2008). 

Approximately 16% of the study area occurs in lands of 
public tenure. Protected areas account for approximately 
7% of this. These include all types of conservation reserves 

Fig. 4. Map showing cleared areas or native grassland (white) and woody (>20% crown cover) native vegetation remnants (grey) in the 
Brigalow Belt South, Nandewar and west-New England Tablelands Bioregions (DECCW woody non woody GIS layer 2009).
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and most secure property agreements, as defined in Benson 
(2006) and based on IUCN (1994) (updated in Dudley 2008). 
State Forest tenure accounts for approximately 5% of the 
area and less than 5% is held in other public ownership, such 
as travelling stock reserves and road reserves (excluding 
Western Division Land Leases that cover BBS sub-regions 
west of the Barwon River).

The largest areas of woody native vegetation occur on low 
nutrient soils derived from sandstone, granite and acid 
volcanic substrates. They include the sandstone forests in 
the 500,000 hectare Pilliga Scrub between Coonabarabran 
and Narrabri, half of which is now protected in conservation 
reserves; woodlands between Narran Lake Nature Reserve 
and Lightning Ridge in the far western segment of the BBS 
Bioregion; 150,000 ha of sandstone forest in the Goonoo 
Goonoo forest region near Dubbo, 50,000 ha of forests on 
sandstone and acid volcanic substrates in the Yetman region, 
70,000 ha of woodlands on trachyte and sediments in the 
Nandewar Range centred on Mount Kaputar; 40,000 ha on 
sandstone and trachyte in the Warrumbungle National Park 
region; 60,000 ha of tall forests and woodlands on the steep 
slopes and peaks of the basaltic Liverpool Range;100,000 ha 
on granite outcrops in the Binghi region north of Emmaville; 
and over 40,000 ha on acid volcanic hills around the Severn 
River (Figure 4). Numerous smaller patches of woodlands, 
forests and grasslands occur throughout the area.

Previous botanical studies

After the early explorations and specimen collections by 
Alan Cunningham from 1818–1828, botanical studies 
in the region were rare for the next 50 years. A general 
description of the New England vegetation was produced in 
Christie (1876) in relation to geology. General accounts of 
the vegetation of the New England and upper north-western 
slopes are given in Turner (1903, 1906) and Cambage (1904, 
1908, 1912) who produced species lists for localities such as 
Deepwater, Torrington, Emmaville, Barraba and Nandewar 
Mountains (Mount Kaputar area). The first survey of the 
natural pastures of the New England was published by Roe 
(1947) while an ecological survey of the New England region 
was undertaken by CSIRO from 1951 to 1954 and formed 
the basis of a relatively comprehensive list of vascular 
plants (Gray 1961). Williams (1963) gave an account of the 
vegetation in a broad east-west transect of the tablelands and 
slopes and the Soil Conservation Service of NSW (1970) 
described vegetation in relation to soils on the Liverpool 
Plains and elsewhere. The NSW Forestry Commission (1989) 
used aerial photographic interpretation (API) to “type” most 
of the state forests using a forest type code system based on 
tree dominance canopy cover. Lindsay (1967) mapped forest 
types in most of the Pilliga state forests including conducting 
extensive field checks by traverses on horseback. His maps 
were later compiled to form a Pilliga forest type map (NSW 
NPWS (2000a). Similar forest typing was produced over 
state forests near Dubbo that were later subjected to separate 

API mapping (NSW NPWS 2000a). Beadle (1971–1987) 
published a flora of north-eastern NSW which provided the 
first systematic account of the vascular flora for the entire 
study area. Beeston et al. (1980) classified the Poplar Box 
(Eucalyptus populnea) communities in Queensland and 
NSW. Pulsford (1984) described the status and distribution 
of Brigalow (Acacia harpophylla) in NSW. Beadle (1981) 
described the vegetation alliances and major associations of 
the region in his seminal book The Vegetation of Australia.

Since 1990, specific botanical surveys have been undertaken 
mainly by government agencies for a variety of purposes. 
Binns (1992, 1995) and Chapman & Binns (1995) undertook 
floristic surveys and described vegetation communities of 
the State Forests of the Glen Innes, Tenterfield and Walcha-
Nundle-Styx forest management areas. Surveys of state 
forests in the BBS Bioregion included Binns (1997) survey 
of the Coolah Tops on the western Liverpool Range (now 
mostly a national park) and Binns et al. (1999) and Binns 
& Beckers (2001) descriptions of floristic patterns in the 
forests comprising the Pilliga Scrub (approximately half of 
which is now in conservation reserves). Hager & Benson 
(1994) produced a non-spatial vegetation classification and 
conservation assessment of the forests of north-eastern 
NSW intersecting with the higher elevation part of the west 
NET Bioregion. Le Broque & Benson (1995) floristically 
surveyed and classified the vegetation of the Ashford 
1:100 000 map sheet while Sparshott (1995) surveyed and 
mapped the adjoining Texas 1:100 000 map sheet to the 
north, mainly in Queensland. Clarke et al. (1995) described 
the flora and vegetation communities along the “Eastlink” 
powerline corridor between Armidale, NSW and Gatton in 
Queensland. Hunter & Clarke (1998) analysed and described 
floristic communities associated with granite outcrops of the 
New England Batholith. A plant species list of north-western 
slopes part of the mid-upper Namoi River catchment was 
produced in Hosking & James (1998). The vegetation in 
the extreme southern part of the BBS Bioregion, around the 
town of Merriwa in the upper Hunter Valley, was broadly 
mapped by McRae & Cooper (1995). 

Benson & Ashby (2000) intensively surveyed, classified and 
mapped 24 vegetation types at 1:25 000 scale over the Guyra 
1:100 000 map sheet on the New England plateau. Whitehead 
(2000) mapped the vegetation in the Coonabarabran Shire 
applying Forest Type nomenclature (Forestry Commission 
of NSW 1989) to the vegetation types. Cannon et al. (2002) 
classified the vegetation and mapped more broadly than 
their floristic classification the vegetation in the Bellata, 
Gravesend, Horton and Boggabri 1:100 000 map sheets. 
Ismay et al. (2004) produced a fine-level floristic classification 
mapped at broader thematic levels for the Coonabarabran, 
Tambar Springs, Cobbora, Coolah and Mendooran 100 000 
map sheets. Regional vegetation mapping also exists for 
the Yallaroi, Ashford, Bingara and Inverell 1:100 000 map 
sheets (YABI) (DECC 2008) centred upon the northern NAN 
Bioregion extending into the BBS Bioregion to the west and 
the west-NET to the east. A further three 1:100 000 map 
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sheets (Cobbadah, Manilla and Tamworth in southern NAN) 
were partly completed at the time of writing (DECCW GIS 
files). API maps cover some other parts of the study area 
such as the Blackville and Murrurundi 1:100 000 map sheets 
(Anon. 2002) in the southern part of the BBS Bioregion and 
the Moree Plains Shire (Peasley 2001) on the western edge 
of the BBS Bioregion. Williams & Metcalfe (1991) assessed 
the natural values of Travelling Stock Reserves (TSRs) in 
the Armidale district in the NET Bioregion. Austen (2002) 
assessed the natural values of TSRs in the Narrabri, Northern 
Slopes, Moree and Tamworth Rural Lands Protection Board 
(RLPB) districts. Spark (2006) produced a similar assessment 
in the Tamworth Rural Lands protection Board TSRs. 

Large regional vegetation surveys, mapping, modelling, or 
descriptive studies include: the mostly abiotic classification 
of land units covering western NSW and on the New 
England Tableland (Morgan & Terrey 1992, 1999); forest 
ecosystem modelling (NSW NPWS 1999) in the upper 
and lower North-east NSW Comprehensive Regional 
Assessments (CRA) that extends into the New England and 
eastern Nandewar part of the study area; vegetation mapping 
and modelling in the Nandewar Bioregion for the Western 
Regional Assessment of forests (NWRA) (DEC NSW 
2004) involving the analysis of nearly 2000 floristic plots; 
vegetation modelling and mapping of the BBS Bioregion for 
the Western Regional Assessment of forests (Resource and 
Conservation Assessment Council of NSW (RACAC) 2004) 
based on approximately 3500 floristic plots. The vegetation 
in the upper Hunter Valley in the southern-most part of 
the BBS Bioregion and areas bordering the NAN / NET 
Bioregions has been classified as part of the Hunter-Central 
Rivers vegetation classification based on the analysis of over 
4000 floristic plots with complementary expert additions to 
the classification (Sommerville 2009). These bioregional-
wide analyses were complemented by extra sampling and 
analysis of approximately 1400 floristic plots on the west-
NET Bioregion as part of this project (Eco Logical Australia 
2008). 

Pre-European, broadly-classified vegetation maps have been 
produced for the Moree Plains Shire (White 2002) and the 
Namoi CMA (Eco Logical Australia 2010). 

The limited areas of rainforest in the area have been surveyed 
by Curran (2006) who researched their floristic variations 
from the NSW north-western slopes from the upper Hunter 
Valley to Yetman. This added to and collated the classification 
of NSW rainforest types in Floyd (1990), the survey and 
classification of Ooline (Cadellia pentastylis) forests in 
Benson (1993) and semi-evergreen vine thicket descriptions 
in Holmes (1979) and Benson et al. (1996). Curran et al. 
(2008) subsequently produced a classification of the north 
western slopes dry rainforests and Curran & Curran (2005) 
document a southern limit of Ooline near Gunnedah. The 
wetter rainforest types of the southern, protected slopes of 
the Liverpool Range are described in Fisher (1980, 1985) 
and Floyd (1990).

Native grasslands and grassy woodlands have been the 
subject of considerable research, much of it in relation to the 
grazing of livestock in those ecosystems. Lodge & Whalley 
(1989) provides a description, review and bibliography 
of “native and natural pastures” of the study area. Duggin 
& Alison (1984) mapped the Liverpool Plains grassland 
remnants. McGann & Earl (1999) sampled, classified and 
describe several grassland types in the Moree Plains region 
on the western edge of the BBS Bioregion. A thorough 
survey of the grassland in Kirramingly Nature Reserve, 
south of Moree was produced in Clarke et al. (1998). More 
broadly, Hosking (2001) provided a plant species list for the 
Liverpool Plains while Lang (2008) defines an original extent 
for naturally-treeless grasslands on the Liverpool Plains. 
More recently, the floristic composition of the grasslands of 
the Liverpool Plains has been investigated in Allen & Benson 
(in prep.) involving repeated sampling of the grasslands in 
spring, summer, dry and wet periods. General guidelines on 
grassland types and their management have been provided to 
catchment management authorities through articles such as 
Nadolny et al. (2009).

Some of the lagoon wetlands of the New England were 
broadly mapped in Benson & Ashby (2000) with a more 
detailed classification of the bogs provided in Hunter & Bell 
(2007) and Carex fens of the New England and the north-
western slopes classified in Hunter & Bell (2009). Beckers 
(1995) produced a floristic survey of the riparian zone of the 
Namoi River. Other wetland types have been documented 
in various reports on reserves or in the NSWVCA database 
based on rapid NSWVCA sampling in Benson (1999–2009).

Since the 1990s, most public land conservation reserves: 
Nature Reserves (NR), National Parks (NP), State 
Conservation Areas (SCA), Aboriginal Areas (AA) and the 
Community Conservation Area Zone (CCAZ) reserves) 
along with a limited number of private land secure property 
agreements (including Voluntary Conservation Agreements 
VCAs) have been floristically surveyed with maps of 
vegetation communities produced at either 1:25 000 or 
1:50 000 scale. In most instances these surveys have 
produced local-scale, robust vegetation classifications and 
detailed vegetation maps that have substantially contributed 
to the NSWVCA classification and provided a basis for the 
audit of vegetation types in protected areas. Conservation 
reserve survey and mapping by author with bioregion noted 
include (surveys by J.T. Hunter are listed after): Bell (2009) 
Murrurundi Pass and Crawney Pass National Parks BBS/
NAN), Benson (1979) Wongarbon Nature Reserve (BBS), 
Benson & Andrew (1990) Ben Halls Gap National Park 
(NET), Clarke et al. (1998) Kirramingly Nature Reserve 
(BBS), Clarke et al. (1998a) Torrington State Conservation 
Area (NAN), Clarke et al. (2000) Single National Park (NET), 
Hill (1999) Goulburn River NP (Sydney Basin), Hill & Peake 
(2000) Towarri NP (BBS), Holme (1990) vegetation map of 
Warrumbungle NP (BBS), Lembit & Skelton (1998) and 
Morris & Edmondson (1988) Dapper NR (BBS), Porteners 
(1997) sub-alpine areas of Mount Kaputar (NAN), Porteners 
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(1998a) Weetalibah NR (BBS), Porteners (1998b) Binnaway 
NR (BBS), Porteners (2003) revegetation assessment of 
Warrumbungle NP (BBS), Porteners (2007) West Pilliga NP 
and SCA (BBS) and Zoete (2000) Barrington Tops NP (NET 
and NSW North Coast). 

An extensive program of floristic survey, classification and 
vegetation mapping of numerous conservation reserves 
has been undertaken by Dr John T. Hunter on behalf of the 
NSW DECCW National Parks and Wildlife Service. These 
include: Hunter (1998) for Kwiambal NP (NAN), Hunter 
(1998a) for western Washpool NP (NET), Hunter (1999) 
updated in Hunter (2006c) for Narran Lake NR (BBS and 
Darling Riverine Plain Bioregions), Hunter (1999a) for Bald 
Rock NP (NET), Hunter (2000) Severn River NR updated in 
Hunter (2005b) for Severn River NR (NET/NAN), Hunter 
(2000a) for Kings Plains NP (NET/NAN), Hunter (2002) for a 
number of Tenterfield Nature Reserves (NET), Hunter (2003) 
for Arakoola NR (BBS/NAN), Hunter (2005) for Aberbaldie 
NR (NET), Hunter (2006) Midkin NR (BBS), Hunter (2006a) 
Careunga NR (BBS/DRP), Hunter (2006b) Brigalow Park 
NR (BBS), Hunter (2006d) Dthinia Dthinnawan NR and 
NP (BBS), Hunter (2006e) Planchonella NR (BBS), Hunter 
(2006f) Gamilaroi NR (BBS), Hunter (2007) Yina and Imbota 
NRs (NET), Hunter (2008) Warrumbungle NP (BBS), Hunter 
(2008a) Deriah Aboriginal Area (AA) (BBS/NAN), Hunter 
(2008b) Somerton NP (NAN), Hunter (2008c,d,e,f) Playgan, 
Rusden, Montawa, Formosa additions to Mt Kaputar NP 
respectively (NAN), Hunter (2008g) Leard SCA (BBS), Hunter 
(2009) Bullala NP (BBS), Hunter (2009a) Gunyerwaldi NP 
(BBS), Hunter (2009b, i) Derra Derra and Molroy sections of 
Bingara NP (NAN), Hunter (2009c, e, f, g, h) five sections of 
Terry Hie Hie AA (BBS/NAN), Hunter (2009d) Irrigappa AA 
(BBS/NAN), Hunter (2009j) Hortons Falls NP (NAN), Hunter 
& Alexander (1997) section of Mt Kaputar NP (NAN), Hunter 
& Hunter (2003) Ironbark NR & Bornhardtia VCA (NET), 
Hunter & Sheringham (2005) Ngulin NR (NET), Hunter & 
Sheringham (2006) Melville Range NR (NAN), Hunter & 
Hunter (2008) Trinkey SCA (BBS), Hunter & Jobson (2008) 
Tinkrameanah NP (BBS), Hunter & Jobson (2008a) Biddon 
SCA (BBS), Hunter, Jobson & Bell (2008) Moema NP (BBS), 
Hunter, Jobson & Bell (2008a) Couradda NP (BBS/NAN), 
Hunter et al. (2008b) Bullawa Creek SCA (BBS), Hunter et 
al. (2008c) Bobbiwaa SCA (BBS/NAN), Hunter et al. (2008d) 
Killarney SCA (BBS), Hunter et al. (2008e) Wondoba SCA 
(BBS) and Hunter et al. (2008f) Garawilla NP (BBS)

Other botanical information includes species lists for particular 
areas including Williams (1983) species list for Planchonella 
Hill, Nadolny et al. (1996) list of species associated with the 
threatened plant Astrotricha roddii, species lists by Copeland 
(2001) for Stony Batter NR, Copeland (2001a) for The Basin 
NR and Copeland (2001b) for Watsons Creek NR, species 
lists by Harden (2004) for Gilgandra Native Flora Reserve 
and a list of plant species flowering times for Oxley Park near 
Tamworth in (Hosking 1990). 

A number of determinations of endangered ecological 
community (EEC) listings by the NSW Scientific Committee 
(1999, 2000, 2001, 2001a, 2002 & 2003) describe vegetation 
types in the area, albeit most often in more broadly classified 
units than the plant communities in the NSWVCA. 

The vegetation classification

As outlined in this paper’s Introduction, the vegetation 
classification is based on collation and cross-checking of 
vegetation surveys, vegetation mapping, floristic site data 
and plot data analyses and extensive field checking. Most 
of the vegetation literature is cited in the above section 
“previous botanical studies”. All sources used to define 
each plant community are listed in the “Authority” field in 
the NSWVCA database. All references are included in the 
NSWVCA Bibliography provided in a spreadsheet on the 
DVD in the back pocket of the journal. 

Much of the vegetation classification is based on four large 
studies (RACAC 2004) for the BBS Bioregion, DEC (2004) 
for the NAN Bioregion, an analysis of 1400 full floristic 
plots in the west-NET Bioregion (Eco Logical Australia 
2008) and the north-eastern forest ecosystem classification 
(NSW NPWS 1999) for the NET Bioregion. These were 
complemented by key regional surveys such as Benson & 
Ashby (2000) on the New England Tableland and Cannon et 
al. (2002) and Ismay et al. (2004) covering parts of the BBS 
and NAN Bioregions. Additional plant communities were 
described from numerous local-scale reports and publications 
listed above in the section on previous botanical studies 
that are also listed in the references. Expert botanists and 
ecologists assessed and reviewed the interim classification. 

The analysis of the west-NET plot data is presented in Eco 
Logical Australia (2008). It applied similar methods and rules 
of combining data sets and analysis as DEC (2004) including 
standardising cover scores and eliminating duplicates. The 
analysis of data used the PATN statistical software package, 
using the DEND, FUSE and ALOC analytical methods in the 
PATN package (Belbin 1995) and the Bray–Curtis measure 
of association in an agglomerative cluster analysis (UPGMA) 
with a beta value of -0.1. This delivered 42 floristic groups for 
the west NET region that were subjected to fidelity analysis 
(Bedward 1999) to delineate diagnostic (high fidelity) 
species in each group which in turn assisted with producing 
an “equivalence” table to existing vegetation types described 
in the literature (Eco Logical Australia 2008). 

Compared to the previous regions of NSW covered in the 
NSWVCA project (Benson et al. 2006) for the Western 
Plains and Benson 2008 for the NSW South-western Slopes 
Bioregion), the BBS, NAN and west-NET Bioregions 
contain substantially denser plot data and a greater number 
of regional and local analyses of those data. This resulted 
in over 90% of the plant communities being based on 
floristic groups derived from regional and local plot data 
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analyses. Some wetland, riparian and woodlands on private 
land lacked plot data and were classified subjectively. 
Most of these poorly sampled communities were identified 
and sampled during field work where a full species list or 
dominant species were recorded (Benson 1999–2009). 
Confidence ratings in the “Classification Confidence Level” 
field in the database reflect the quality of data supporting 
each plant community definition and/or expert judgement on 
the distinctiveness of the community. Some poorly sampled 
vegetation types such as wetlands are in the authors’ opinion 
more floristically distinct than some that are well sampled 
but closely allied to similar floristic groups. Plot sampling 
alone does not necessarily equate to high confidence in 
delineation of plant communities. The degree of sampling 
stratification, sampling density, consideration of seasonal 
variation between datasets and other factors are critical to 
numerical vegetation classification (Benson 2009). 

Field reconnaissance was undertaken between 2005 and 
2009 (Figure 5). The vegetation in the BBS Bioregion was 
checked at 571 sites over seven field trips, each averaging 12 
days. The Goonoo – Dapper region was checked in May 2005, 
the Warrumbungle National Park and environs in September 
2006, the Yetman to Warialda region in November 2007, 
Lightning Ridge and Narran Lake region along with the 
west Pilliga forests in April 2008, the Warialda to Narrabri 

region and north-eastern Pilliga forests in August 2008, the 
Coonabarabran – Liverpool Plains – Coolah Tops region and 
southern Pilliga forests in March 2009 and the Gunnedah to 
eastern Liverpool Range and Dubbo region forests in May 
2009. The Nandewar and west New England Bioregions 
were checked at 234 sites through eight weeks of field survey 
between September 2007 and May 2008. In total, rapid 
sampling and photography of vegetation was undertaken at 
805 sites over 20 weeks of field work involving 25,000 km 
of road traverse (Figure 5). At each field stop, dominant plant 
species and physiographic data were recorded along with a 
GPS recording. At some sites full floristic composition was 
recorded. This rapid sampling included types of vegetation 
previously poorly plot sampled. Copies of the field notebooks 
are held by the Botanic Gardens Trust, Sydney. 

The vegetation in most of the conservation reserves in the 
bioregion was field-checked. This included checking fine-
thematic level floristic classification and large-scale vegetation 
mapping produced to help manage the reserves. This detailed 
data greatly assisted the NSWVCA classification. 

Correlations with Queensland Regional Ecosystems (Sattler 
& Williams 1999 updated in Queensland EPA 2007) 
are itemised in the NSWVCA database field “Interstate 
Equivalents” for relevant plant communities. 

Fig. 5. Locations of 805 field checks undertaken during eight field trips between 2005 and 2009 that assisted in classifying the vegetation 
of the region. 
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Estimates of extent

The methods for estimating pre-European extent, current 
extent and extent in protected areas are outlined in Benson 
(2006), Benson et al. (2006) and reiterated in Benson 
(2008). Plant communities that extend east of the Great 
Dividing Range in the NET Bioregion or westwards into the 
NSW Western Plains are described across their full known 
distributional range. 

All available vegetation maps were interrogated using 
geographical information (GIS) software (ESRI 1992–2009). 
Modelled extent estimates for many of the BBS Bioregion 
plant communities are provided in RACAC (2004), DEC 
(2004) and NSW NPWS (1999). These models provide 
initial estimates of overall extent for some communities 
but are unreliable in depicting vegetation type at particular 
locations in the field. 

A composite map product was developed for the NAN 
and NET Bioregions (Eco Logical Australia 2008) using 
spatial layers covering these areas including NPWS reserves 
mapping (many projects), the Guyra mapping of Benson 
& Ashby (2000), the Nandewar model (DEC 2004) and 
Forest Ecosystem model (NSW NPWS 1999). The extant 
layer contained 460,000 polygons and pre-clearing layer 
1,200,000 polygons including areas in the eastern NET 
Bioregion. Vegetation descriptions in the composite layer 
were assigned to a NSWVCA code yielding estimates of pre-
European extent, current extent and extent in some reserves. 
Where polygons contained more than one VCA community 
the polygon area was apportioned to each community.

NSWVCA plant communities not described in major surveys 
required other means of estimating their extents. Extent 
estimates for these communities were derived from local-
scale maps or from field traverses. 

More accurate extent estimates are provided for plant 
communities in protected areas because most conservation 
reserves or secure property agreements have been surveyed 
and mapped at finer scales and were ground-checked in this 
project. Vegetation type data from protected areas includes 
GIS vegetation maps, plot data and general descriptions. 
Sources for the protected area extent estimates are provided 
in the “protected area comments” database field. 

Approximately one third of the plant communities are 
distributed beyond the two and half bioregions covered here. 
Both pre-European and current extent estimates provided 

in the database record overall extent over all bioregions. 
Therefore, the sum of the extent statistics for all of the 
plant communities that occur in the BBS, NAN and west-
NET Bioregions is larger than if the extent calculations 
were restricted to the those bioregions. Over 5 million 
hectares of the pre-European extent of some western-most 
BBS Bioregion plant communities occur outside the study 
area in the NSW Western Plains region (covered in Benson 
et al. 2006) or in NSW South-western Slopes Bioregion 
(covered in Benson 2008). For example, miniscule areas 
of the extensive inland plains Black Box woodland (ID37) 
and Coolabah Box open woodland (ID40) occur in the BBS 
Bioregion. A number of plant communities also mainly 
occur east of the Great Dividing Range in the eastern part 
of the New England Bioregion and some mainly occur to 
the south-east in the Sydney Basin Bioregion. In addition to 
the above, the summed current extent of plant communities 
includes estimated areas of derived types of native vegetation, 
particularly large areas of derived grasslands where trees 
have been removed but native grassland remains. If these 
derived native vegetation figures were excluded, the summed 
current extent of native vegetation in the NSWVCA database 
would be substantially lower.

Assessment of threat and protected area status

Each plant community was assigned a protected area 
adequacy code based on the proportion protected compared 
to original extent using the grading scale thresholds defined 
in the extensively applied conservation assessment criteria 
in JANIS (1997). These thresholds are outlined in field 79 in 
Appendix A in Benson (2006). Similarly, each community 
is assigned a threat code based on the threat criteria outlined 
in Appendix B in Benson (2006). Threatening processes are 
recorded and described in database fields. Threat criteria that 
include rules or thresholds are presented in Appendix B of 
Benson (2006). These are applied to assign one of five threat 
categories mirroring International Union for Conservation 
of Nature (IUCN) categories for species (IUCN 2001), 
i.e. Critically Endangered, Endangered, Vulnerable, Near 
Threatened and Least Concern. The NSWVCA threat criteria 
are one of several protocols influencing the development 
of IUCN international ecosystem risk assessment criteria 
(Rodriquez et al. 2010). The combined protected area/threat 
code succinctly summarises the status of each community.

Plant community nomenclature
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The nomenclature used in the NSWVCA is discussed and 
described in Benson (2008, page 607). Three types of names 
apply to each plant community:

 1.  A NSWVCA database ID number. This would change  
  only if a community was deleted, split or amalgamated;

 2. A “Scientific Name” containing up to 12 binomial  
  Latin names of characteristic species in up to three  
  vegetation layers;

 3. A “Common Name” (in English) that conveys a  
  colloquial description of the vegetation. This Name  
  usually includes one or more dominant / diagnostic  
  plant species, the most prevalent vegetation structural  
  formation (based on Walker & Hopkins 1990), a  
  reference to soil, substrate or climate and a reference  
  to the main geographical occurrence in which a plant  
  community occurs, such as a bioregion or a locality.  
  Some plant communities may be described without a  
  reference to species. Although the “Common Name”  
  may be more than 10 words long, it has the advantage  
  of specifically describing a vegetation type for any  
  region of Australia, thus avoiding confusion  
  in provincial, national and international vegetation  
  classifications. 
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BBS, NAN & west-NET Bioregions  
plant communities 

A total of 315 plant communities have been classified and 
assessed as occurring in the BBS, NAN and west-NET 
Bioregions. A total of 235 plant communities are recorded 
in the BBS Bioregion, 105 in the NAN Bioregion and 81 
in the west-NET Bioregion. Plant community ID number, 
common name, extent, threat category and protected area 
occurrences and status are listed in Table 1 ordered by the 
broadly classified Formation Groups defined in Benson 
(2006) that are based on the main divisions in Beadle 
(1981). A total of 267 communities are newly described 
additions to the plant communities described in Version 2 
of the NSWVCA database (Benson 2008). Of these, 263 
communities are from the combined BBS, NAN and NET 
Bioregions complementing 52 communities previously 
described in the NSW Westen Plains of NSW South-western 
Slopes that extend into the study area. As a result of new 
data and feedback on previous versions of the NSWVCA, 
two communities (IDs 630, 631) have been added to NSW 
Western Plains and two (IDs 426, 633) have been added to 
the NSW South-western Slopes Bioregion. 

Examples of NSWVCA database full reports and short 
reports of plant communities are provided in Appendices 
A–D. 

The bulk of the results, i.e. the plant community descriptions, 
are presented in a range of PDF reports generated from 
Version 3 of the NSWVCA database. These reports are 
arranged in folders on the DVD in the back pocket of this 
journal. They include full (90 field) and short (28 field) 
All Record Reports covering the 315 plant communities 

classified in the study area. The full report is 919 pages 
long. Other PDF reports list the plant communities for 
Catchment Management Areas and IBRA Bioregions. 
The DVD contains a “read only” copy of Version 3 of the 
NSWVCA database that can be used on personal computers 
to generate a range of full or short reports for listing plant 
communities by a range of geographical areas and broad 
vegetation classes as described in the Database Description 
in Appendix A in Benson (2006). Besides the 20 standard 
reports available from the opening menu of the NSWVCA 
database, the database search routine, also accessible from 
the opening menu, allows the listing of plant communities by 
common (English) name or scientific (Latin binomial) name. 
For example, by typing “River Red Gum” in the Common 
Name field or Eucalyptus camaldulensis in the scientific 
name field a list of 21 River Red Gum communities in NSW 
is generated. Typing Eucalyptus albens in the scientific name 
field lists 50 plant communities where White Box is a major 
component of the canopy. As with the standard reports in the 
database, search results can be printed as PDF or MS Word 
files with options for full report with references, full report 
without references or short reports. 

With the completion of the classification and assessment of the 
native vegetation in the BBS and NAN Bioregions reported 
here, the NSW Western Slopes Section (Figure 8, page 336 
Benson 2006) is now complete. Therefore, two of the four 
sections of NSW are covered in the NSWVCA database with 
the Tablelands and Coast and Eastern Excarpment Sections 
remaining incomplete. The DVD contains PDF full and short 
reports listing the plant communities in the NSW Western 
Plains Section and the NSW Western Slopes Section.
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The contents of the DVD

Folder 1: Version 3 of the NSWVCA database

	 •	 A	 read-only	 formatted	 Version	 3	 of	 the	 NSWVCA	 
  database and 14 associated files for using the database  
  and the Images folder that links to the database. This 
  version of the database includes data entries for the  
  BBS, NAN and west New England Bioregions and  
  updates data entries for the NSW Western Plains  
  and NSW South-western Slopes Bioregions. 585 plant  
  communities are classified for the 11.5 NSW Bioregions  
  covered so far by the NSWVCA project with 315 of  
  these in the BBS, NAN and west New England  
  Bioregions.

Folder 2: Reports on plant communities in the BBS, NAN 
and west NET Bioregions (Version 3 of the NSWVCA)

	 •	 Full	 (90	 fields)	 and	 Short	 (28	 fields)	 All	 Records	 
  Report listing the plant communities in the BBS, NAN  
  and west-NET Bioregions (note: the plant communities  
  recorded for the west-NET Bioregion are those that  
  occur west of the Great Dividing Range);

	 •	 Full	and	Short	Reports	listing	the	plant	communities	in	 
  each of the BBS, NAN and west NET Bioregions.

	 •	 Full	and	Short	Reports	listing	the	plant	communities	in	 
  the six largest reserves in the area including:  
  Warrumbungle National Park (23450 ha), Mount  
  Kaputar National Park (50255 ha), Coolah Tops  
  National Park (17440 ha), Dthinna Dthinnawan  
  National Park (27780 ha), Torrington State  
  Conservation Area (30050 ha), Goonoo State  
  Conservation Area (53580 ha) and the combined 12  
  conservation reserves and 14 state forests that comprise  
  the Pilliga Scrub forest (approximately 500,000 ha). 

Folder 3: Updated reports on plant communities in the 
NSW South-western Slopes Bioregion

This updates reports published on the CD in Benson (2008) 
and includes: 

	 •	 Full	and	Short	Reports	of	the	146	plant	communities	in	 
  the NSW South-western Slopes Bioregion;

	 •	 Full	 and	 Short	 Reports	 of	 plant	 communities	 in	 the	 
  Upper Slopes and Lower Slopes sub-regions in the  
  NSW South-western Slopes Bioregion;

Folder 4: NSW Western Slopes Section

	 •	 Full	 and	 Short	 Reports	 on	 the	 plant	 communities	 in	 
  the combined three NSW South-western Slopes,  
  Brigalow Belt South & Nandewar Bioregions that  
  comprise the NSW Western Slopes Section as shown in  
  Figure 8 , page 336 in Benson (2006)

Folder 5: Updated reports on plant communities in the 
NSW Western Plains and its eight Bioregions

	 •	 This	updates	reports	originally	published	on	the	CD	in	 
  Benson et al. (2006) and revised in the CD in Benson 
  (2008) and includes:

	 •	 Full	and	Short	Reports	listing	226	plant	communities	 
  in the NSW Western Plains Section as shown in Figure  
  8, page 336 in Benson (2006);

	 •	 A	sub-folder	containing	Full	and	Short	Reports	of	the	 
  plant communities in each of the eight IBRA Bioregions  
  that comprise the NSW Western Plains.

Folder 6: Reports on plant communities in nine NSW 
CMA areas

	 •	 Full	and	Short	Reports	listing	plant	communities	in	the	 
  Border Rivers-Gwydir and Namoi CMAs. Version 3 of  
  the NSWVCA covers these areas completely;

	 •	 Full	and	Short	Reports	listing	plant	communities	in	the	 
  Western and Lower Murray-Darling CMAs. Version 3  
  of the NSWVCA covers these areas completely;

	 •	 Full	and	Short	Reports	listing	plant	communities	in	the	 
  Murray, Murrumbidgee, Lachlan, Central West and  
  Hunter CMAs. Version 3 of the NSWVCA covers three- 
  quarters of the Lachlan and Central West CMAs, two  
  thirds of the Murray and Murrumbidgee CMAs and  
  the western edge of the Hunter–Central Rivers  
  CMA. Plant communities in the Sydney Basin, South  
  East Highlands, Australian Alps and eastern New  
  England Tableland Bioregions that intersect these  
  CMA areas (see Figure 6, page 335 in Benson 2006)  
  have not yet been classified in the NSWVCA. 

Folder 7: NSWVCA Papers and spreadsheet listing all 
plant communities

	 •	 PDF	 copies	 of	 the	 four	 NSWVCA	 published	 papers	 
  including this volume. Note that some of the plant  
  community classifications and distributional and threat/ 
  protected area status statistics have changed between  
  version 1 in 2006 to version 3 in 2010;

	 •	 MS	Excel	spreadsheet	listing	all	585	plant	communities	 
  so far described in the NSWVCA in 11.5 bioregions of  
  NSW with fields relevant for use in NSW Biometric  
  Tool and Commonwealth Government NVIS databases. 

	 •	 Quick	Reference	Report of all records from Version 3 
  in the NSWVCA database containing seven database  
  fields. 
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Other files on the DVD

	 •	 A	READ ME file describes the contents of the DVD, 
  the 15 files that comprise the NSWVCA database and  
  explains how to use the database. All reports on the  
  DVD are PDF reports generated through a variety  
  of forms developed at the backend of the NSWVCA  
  MS Access database. The folders most relevant to the  
  outputs of Version 3 (this volume) are Folder 1  
  containing version 3 of the NSWVCA database, Folder  
  2 containing reports on the BBS, NAN and west-NET  
  Bioregions and part of Folder 6 containing reports on  
  the Border River-Gwydir, Namoi, Central West and  
  Hunter-Central Rivers CMA areas. Folder 7 contains  
  PDF reports of the NSWVCA publications.

The DVD also contains 

	 •	 an	 updated	 bibliography	 from	 Version	 3	 of	 the	 
  NSWVCA database;

	 •	 Spreadsheet	of	major	changes	made	to	the	NSWVCA	 
  records since 2006;

	 •	 NSWVCA	Version	3	General	Description;

	 •	 Erratum	to	Table	1	in	Benson	(2008).

The plant communities listed in the PDF reports on the 
DVD are arranged in alphabetical order by the names of the 
NSWVCA Formation Groups listed in Table 4 on page 346 
in Paper One in the NSWVCA series (Benson 2006). 
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Range of plant communities

Of the 315 plant communities in the BBS, NAN and west-
NET Bioregions, 65 are estimated to have had a pre-European 
extent <1000 hectares (rare); 103 between 1000 and 10,000 
hectares (restricted); and 147 >10,000 hectares (Table 2). 
The relatively high number of rare communities possibly 
reflects a number of intricate combinations of substrate and 
landform that are restricted in area, including wetlands in 
valleys and shrublands in igneous landscapes. 

A total of 42 of the higher hierarchical NSWVCA Formation 
Groups in NSW (listed in Table 4 on page 346 in Benson 
2006) occur in the BBS/NAN/west NET Bioregions (Table 
3). The Formation Groups containing the largest number 
of plant communities are: 55 communities in “Eucalyptus 
(Mostly Shrubby) Woodlands and Forests on Low Fertility 
Soils on the Western Slopes”; 46 communities in “Eucalyptus 
(Mostly Grassy) Box Woodlands of the Tablelands and 
Western Slopes”; 29 communities in “Eucalyptus Ironbark 
Woodlands and Forests of the Inland Slopes, Plains and 
Peneplains”; 16 communities in “Heaths and Shrublands 
on the Tablelands and Western Slopes of South-eastern 
Australia”; and 10 communities in “Grasslands on Fine 
Texture Soils of the Inland Slopes and Plains” (Table 3). 
This relects the prevalence of shrubby Eucalyptus – and 
Corymbia–dominated forests and woodlands and heathlands 
on sandstones and other silica-rich substrates, grassy 
woodlands on basaltic and other clay or loam-forming 
substrates with native grasslands on flat areas with clay to 
loam alluvial and basaltic fine-textured soils. The area also 
contains a number of high elevation tall forests in a transition 
zone to the wetter forests on the NSW east coast and coastal 
escarpment. The Liverpool Range located in the south of the 
BBS Bioregion contains inland extensions of typically NET 
and coastal vegetation types.

A total of 49 of the 99 Vegetation Classes defined in Keith 
(2004) occur in the BBS, NAN and west NET Bioregions 
(Table 4). While some of the Keith (2004) Vegetation 
Classes mainly occur outside these bioregions, this high 
number of Vegetation Classes indicates the rich diversity of 
environments in the area. 

The occurrence of plant communities in the four CMAs that 
intersect with the BBS, NAN and west-NET Bioregions are 
provided in Table 5. The Border Rivers-Gwydir CMA with 
196 communities and the Namoi CMA with 223 communities 
are completely covered by the NSWVCA. Seventy percent of 
the Central West CMA with 179 communities represented is 
covered. Approximately 15% of the area of the Hunter-Central 
Rivers CMA is covered with 54 communities represented. 
This table also includes a list of communities recorded in the 
five other western NSW CMAs updating Table 5 in Version 
2 of the NSWVCA (Benson 2008). These CMAs are: the 
Murray CMA with 98 communities being approximately 
80% of the plant communties covered; the Murrumbidgee 
CMA with 124 communities and approximately 65% 

covered; the Lachlan CMA with 137 communities and 
approximately 90% covered; the Lower Murray-Darling 
CMA with 62 communities having complete coverage; and 
the Western CMA with 156 communities having complete 
coverage. Note that communities can occur in more than 
one CMA. The large number of communities in the Namoi 
CMA, given its relative size, may be explained by the great 
variation of landscapes in that region. These include the high 
elevation New England and Liverpool Range woodlands 
and forests and the diverse plant communities in the Pilliga 
Scrub, Warrumbungle Range and Mount Kaputar regions.

The main vegetation types in the study area include: 
extensive ironbark – bloodwood forests and woodlands on 
sandstones and acid volcanic substrates; hill red gum shrubby 
woodlands on acid volcanic hills and sandstone hillcrests; 
green mallee and heaths on aeolian sand and stony hills; 
Callitris-woodlands on sandstone, sand and acid volcanic 
substrates; Casuarina woodlands on alluvial plains and 
along watercourses; Allocasuarina woodlands on siliceous 
substrates including some communities dominated by 
Stringybark She Oak (Allocasuarina inophloia); Eucalyptus 
grassy woodlands on higher nutrient soils including 
extensive areas of White Box (Eucalyptus albens) woodland 
on basalt and fine-grained sedimentary substrate; native 
grasslands on alluvial and basaltic plains; and small areas 
of wetland in riparian, gilgai and floodplain landscapes. At 
higher elevations, stringybark-dominated shrubby or grassy 
open forests occur on hills and tall to very tall Eucalyptus 
shrubby, grassy and ferny open forests and woodlands occur 
on medium to rich soils on mountain ranges and plateaux 
dominated by montane or sub-alpine eucalypt “gum” 
species including Eucalyptus nobilis, Eucalyptus viminalis, 
Eucalyptus dalrympleana subsp. heptantha, Eucalyptus 
elliptica, Eucalyptus prava, Eucalyptus brunnea, Eucalyptus 
pauciflora, Eucalyptus stellulata along with Eucalyptus 
nova-anglica (New England Peppermint). Patches of dry 
rainforest including semi-evergreen vine thicket and Ooline 
(Cadellia pentastylis) are scattered across the BBS and 
NAN Bioregions and small areas of warm-temperate and 
sub-tropical rainforest occur on the southern slopes of the 
Liverpool Range and near Tenterfield in the NET Bioregion.

Descriptions of the range of plant communities are presented 
below. These are divided into broad structural classes or 
geographical areas of native vegetation. While the NSWVCA 
classification of plant communities is based on full floristic 
composition, the following summary descriptions mainly 
refer to dominant canopy species and location. Common 
names are used after they have first been used in conjunction 
with a Latin scientific name. Source data supporting the plant 
communities is generally not cited in this summary but they 
are available in the detailed plant community descriptions on 
the DVD in the back pocket of this journal that contains the 
NSWVCA database and full and short PDF database reports 
listing plant communities in Bioregions and CMA areas. 
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Plant communities in the Narradool and  
Moonie-Barwon-Collarenbri Interfluve sub-regions,  
western BBS Bioregion

These two sub-regions (Figure 3) are inland outliers of the 
main part of the BBS Bioregion. Occurring in a region with 
lower rainfall, they contain plant communities more similar 
with those found in the Mulga Lands or Darling Riverine 
Plain Bioregions reported in Benson et al. (2006). The most 
common eucalypt-dominated vegetation is ID98, a woodland 
co-dominated by Eucalyptus populnea (Poplar Box) and 
Callitris glaucophylla (White Cypress pine) with Acacia 
excelsa (Ironwood) and a large number of shrub species on 
red sandy-loam soils and hills with stony outcrops (Figure 
6). This grades into Flindersia maculata (Leopardwood) low 
woodland (ID144) on texture contrast clayey soils, Ironwood 
woodland (ID134) and Acacia aneura (Mulga) tall shrubland 
(ID120) on stony rises and Eucalyptus melanophloia (Silver-
leaved Ironbark) – Angophora melanoxylon – Triodia 
mitchelii (Buck Spinifex) low open woodland hummock 
grassland (ID117) on deep siliceous sands. Small areas of 
mixed scrub low open woodland containing small trees 
such as Callitris glaucophylla, Acacia salicina, Alstonia 
constricta, Capparis mitchellii, Geijera parviflora and 
Ventilago viminalis occur on sand rises near rivers (ID376). 
On floodplains that lie between hills and stony ranges and 
on either side of the sub-regions, Eucalyptus coolabah 
(Coolabah) grassy woodland (ID40) and Coolabah-Poplar 
Box woodland (ID87) predominate with smaller areas of 
Eucalyptus largiflorens (Black Box) woodland (ID37) and 
Myall Woodland (ID27). Riparian and lacustrine areas such 
as Narran Lake contain chenopod shrublands (ID211, 212), 
Acacia stenophylla (River Coobah) shrubland (ID241), 
grasslands (ID43) and wetlands dominated by Typha spp. 
(Cumbungi) (ID182), Phragmites australis (Common 
Reed) (ID181), Muehlenbeckia	 florulenta (Lignum) 
shrubland (ID247) (Figure 7) and small areas dominated 
by Aeschynomene indica (Budda Pea) and Echinochloa 
inundata (Channel Millet) often with a Coolabah tree 
overstorey (ID375). A number of chenopod-dominated low 
shrublands occur on saline flats around Narran Lake (IDs 62, 
211, 212 and 377). 

Brigalow, Belah and Carbeen woodlands on transitional 
plains

The Northern Outwash and Pilliga Outwash IBRA sub-
regions (Figure 3) occupy a transition zone between the large 
sandstone regions in the middle of the BBS Bioregion and 
the alluvial plains in the Darling Riverine Plains Bioregion. 
These outwash sub-regions mainly contain alluvium or 
colluvium and include the once widespread and now mostly 
cleared Acacia harpophylla (Brigalow) woodland on gilgai 
clay soils (ID35), a restricted Brigalow – Atriplex vesicaria 
(Bladder Saltbush) open woodland on texture contrast 
soils north of the Pilliga forests (ID629) (Figure 8), areas 
of Casuarina cristata (Belah) woodland (ID55) and Belah-

Fig. 6. ID98 Eucalyptus populnea (Poplar Box) – Callitris 
glaucophylla (White Cypress Pine) shrubby woodland on red loam 
on a stony ridge near Lightning Ridge (agd66) 29°40’ 42.3”S, 
147°47’ 52.6”E. Photograph, Jaime Plaza, 30/4/2008.

Fig. 7. ID247 Muehlenbeckia	florulenta (Lignum) shrubland after 
flood in Clear Lake in Narran Lake Nature Reserve (agd66) 29°42’ 
56.7”S 147°27’ 7.9”E. Photographer, Jaime Plaza, 1/5/2008.

Fig. 8. ID629 Acacia harpophylla (Brigalow) with a Atriplex 
vesicaria (Bladder Saltbush) ground cover with Eremophila 
mitchellii on texture contrast soil near Come By Chance (GDA94) 
30° 22.95’S 148° 48.86’E. Photographer, D. Robson, 3/11/2009.
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Poplar Box woodland (ID56). On alluvial terraces Corymbia 
tesselaris (Carbeen) – White Cypress Pine woodland (ID71) 
and Silver-leaved Ironbark – White Cypress Pine grassy 
woodland (ID227) occurs, grading into Carbeen – Coolabah 
grassy open woodland on alluvial clay soils (ID628). These 
woodlands grade into Eucalyptus camaldulensis (River 
Red Gum) grassy woodland (ID454), River Red Gum 
riparian woodland (ID36) or Coolabah woodland (ID40) on 
floodplains. 

Rainforest: dry rainforest (vine thickets and Ooline forest) 
and Liverpool Range moist rainforest

A small proportion of the study area contains rainforest plant 
communities grouped as “western dry rainforest” in Keith 
(2004), semi-evergreen vine thickets (SEVT) in Webb & 
Tracey (1968) and mostly sub-alliance 32 in the Microphyll 
Vine Thicket classification of Floyd (1990). 

Dry rainforest vegetation is floristically distinct from the 
ubiquitous Eucalyptus-dominated or grass–dominated 
vegetation that covers most of the area. These small rainforest 
patches are remnants of an ancient coverage of rainforest 
across large areas of eastern and southern Australia during 
wetter geological times and when Australia was positioned 
at more southern latitudes before the Miocene (White 1986). 
Based on plot sampling and analysis, Curran (2006) describes 
five main types of dry rainforest on the NSW North-western 
Slopes that conform broadly to previous classifications in 
Floyd (1990) and Benson (1993). The main dry rainforest 
type termed “semi-evergreen vine thicket” (SEVT) (ID147) 
(Figure 9) extends north from Gunnedah attaining its 
greatest species diversity in Planchonella Hill Nature 
Reserve near North Star, east of Yetman (Williams 1983, 
Hunter 2006e). SEVT mainly occurs on basalt hills protected 
from frequent fire, with deep dark loamy soils, and due to 
this soil fertility this community has mostly been cleared for 
dryland cropping. SEVT is a listed endangered ecological 
community (EEC) under the NSW Threatened Species 
Conservation Act 1995 (TSC Act) and the Commonwealth 
Environmental Protection and Biodiversity Conservation 
Act 1999 (EPBC Act). ID147 grades into several similar 
communities on different substrates across the BBS and NAN 
Bioregions. These include: Brigalow viney forest (ID445) 
near North Star on red loamy soils including basalt, Belah 
viney woodland (ID378), White Cypress Pine – Poplar Box 
viney woodland (ID429) on the western edge of the BBS 
Bioregion, Carbeen viney woodland (ID442) on basalt hills 
between Bellata and Warialda and Silver-leaved Ironbark 
woodland (ID598) on sedimentary hills in the BBS and 
NAN Bioregions. Dry rainforest types that are considerably 
floristically separate from the SEVT communities listed 
above include Ficus rubiginosa (Rusty Fig) – Red Ash – 
Mock Olive low woodlands in gullies, scree or protected 
hill slopes on trachyte or sandstone substrate in the Pilliga 
to the western Warrumbungle Range region (ID388) and 
Alectryon subdentatus (Wild Quince) – Mock Olive viney 

Fig. 9. ID147 Semi-evergreen Vine Thicket on a basalt ridge 
in Planchonella Hill Nature Reserve near North Star (agd66), 
29°8’45.78”S, 150°31’20.82”E. Photographer, Jaime Plaza, 
17/11/2007.

Fig. 10. ID113 A closed to open forest of Cadellia pentastylis 
(Ooline) in Gamilaroi Nature Reserve near Terry Hie Hie, (agd66) 
29°50’49.62”S, 150°9’50.82”E. Photographer, Jaime Plaza, 
21/11/2007.

Fig. 11. ID614 Sub-tropical rainforest with Ficus obliqua and 
emergent Toona ciliata (Red Cedar) in Cedar Brush Nature Reserve 
on the Liverpool Range, north of Scone (AGD66) 31°50’44.4”S, 
150°41’4.3”E. Photographer, Jaime Plaza, 8/5/09.
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low forest / woodland in gullies around Mount Kaputar 
and elsewhere in the NAN Bioregion. The trachyte plugs 
in the Garawilla region in the eastern Liverpool Plains sub-
region contain a distinctive low woodland or tall shrubland 
dominated by typically dry rainforest tree and shrub species 
such as Notelaea microcarpa (Mock Olive), Alphitonia 
excelsa (Red Ash) with various vines and an overstorey of 
Eucalyptus dealbata (Tumbledown Gum) and Callitris spp. 
(Cypress Pine) (ID439). A patch of Backhousea	angustifolia-
dominated scrub occurs in the Gravesend region. 

Two types of the restricted Cadellia pentastylis (Ooline) 
forest are described. ID113 extends from Gunnedah to 
north of Mosquito Creek near Warialda on lithic sandstone 
and conglomerate substrates (Figure 10). Besides being 
dominated by Cadellia pentastylis it contains typical SEVT 
species such as Carissa ovata and Psydrax odorata, often 
over-topped by White Cypress Pine and eucalypts such as 
Eucalyptus pilligaensis (Pilliga Box), Eucalyptus albens 
(White Box) and Eucalyptus melanophloia (Silver-leaved 
Ironbark). To the north, in the Mole River and Tenterfield 
Creek region extending into Queensland, a different Ooline 
forest occurs on claystone (ID114). This contains less vine 
thicket shrub species and more of a grassy ground cover. 

Wetter types of rainforest occupy protected sites in the south 
of the BBS Bioregion on the southern slopes of the Liverpool 
Range. The understory is dominated by a variety of fern 
species and large-leaved mesic shrub species overtopped by 
a dense cover of typically east coast NSW rainforest trees. A 
depauperate gully rainforest occurs in gullies at mid-elevations 
on the southern slopes of the Liverpool Range including in the 
Coolah Tops region, dominated by Pittosporum undulatum 
(Sweet Pittosporum), Melicytus dentatus (Tree Violet) and 
(Myrsine howittiana (Muttonwood) (ID487). At the eastern 
end of the Liverpool Range north of Scone, that recieves 
a higher rainfall than other parts of the BBS Bioregion, 
more complex rainforest types occupy gullies and sheltered 
basaltic slopes. Warm Temperate Rainforest dominated by 
Daphnandra sp. A (Socketwood), Acmena smithii (Lily 
Pily), Alectryon subcinereus and Ficus coronata (Sandpaper 
Fig) (ID615) is widespread in Towarri National Park. This 
grades into tiny areas of a sub-tropical rainforest type in 
Cedar Brush Nature Reserve dominated by Dendrocnide 
excelsa (Giant Stinging Tree), Ficus obliqua var. obliqua 
(Small-leaved Fig), Toona ciliata (Red Cedar), Pennantia 
cunninghamii, Diospyros australis and Ehretia acuminata 
var. acuminata (Koda) (ID614) (Figure 11). At the southern 
base of the Liverpool Range north of Scone, a sandstone 
gully rainforest is dominated by Backhousia	myrtifolia (Grey 
Myrtle), Rusty Fig, Alectryon subcinereus overtopped by dry 
sclerophyll trees such as Eucalyptus punctata (Grey Gum) 
and Angophora floribunda (Rough-barked Apple).

Fig. 12. ID490 Eucalyptus laevopinea (Silvertop Stringybark) – 
Acacia dealbata – Pteridium esculentum – Poa sieberiana grass 
fern tall open forest in Coolah Tops National Park, (AGD66) 31°44’ 
28”S, 150°0’ 21.6”E. Photographer, Jaime Plaza, 24/3/09.

Fig. 13. ID491 Eucalyptus nobilis – Melicytus dentatus – Acacia 
melanoxylon open forest on a basalt mountain in Towarri National 
Park on the Liverpool Range (AGD66) 31°49’20”S, 150°45’4.9”S. 
Photographer, Jaime Plaza, 9/5/09.

Fig. 14. ID513 Eucalyptus rubida subsp. barbigerorum 
(Candlebark) – Eucalyptus viminalis (Ribbon Gum) grassy tall 
woodland of the New England Tablelands, 40km NW of Guyra on 
Tingha road, (GDA94) 29°56’ 39”S 151°23’ 55”E. Photographer, P. 
Richards, 26/10/2007.
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Tall forests on high nutrient soils on mountain ranges and 
plateaux

Tall open forest is present on high nutrient soils at high 
elevations (800–1300 m) on the New England Tableland, 
Mount Kaputar and the Liverpool Range. These regions 
contain the tallest and most moist Eucalyptus-dominated 
forests and woodlands in the study area. The combination of 
relatively high rainfall and rich soils provides an environment 
for the development of very tall forests that contrast 
markedly with the dry woodlands in lower rainfall zones at 
lower elevations. The main trees species growing in these tall 
forests are Eucalyptus laevopinea (Silvertop Stringybark), 
Eucalyptus nobilis (Mountain Ribbon Gum), Eucalyptus 
dalrympleana subsp. heptantha (Mountain Gum), Eucalyptus 
viminalis (Ribbon Gum), Acacia melanoxylon (Blackwood) 
and Eucalyptus pauciflora (Snow Gum). The high elevations 
on the basaltic Liverpool Range, from Coolah Tops National 
Park in the west to Murrurundi in the east, are dominated 
by Eucalyptus laevopinea tall forest (Figure 12) (ID490), 
Eucalyptus nobilis tall forest (Figure 13) (ID491) grading 
into Eucalyptus pauciflora (Snow Gum) – Eucalyptus 
dalrypleana subsp. heptantha tall forest (ID494) with snow 
grass and shrub ground cover often including vines such as 
Smilax australis or Clematis glycinoides. ID492 is a shrubby 
open forest on the southern slopes of the Liverpool Range 
containing Silvertop Stringybark and Eucalyptus melliodora 
(Yellow Box). In the Murrurundi area, these tall forests 
merge with a typically upper coastal escarpment community 
containing Forest Ribbon Gum, Silvertop Stringybark, 
Sweet Pittosporum and Eucalyptus cypellocarpa (Monkey 
Gum) (ID625). These tall forests grade into woodlands on 
the upper northern slopes of the Liverpool Range including a 
woodland in which Silvertop Stringybark mixes with Yellow 
Box and Eucalyptus albens (White Box) with a grassy 
understorey (ID488). 

In the New England Bioregion large areas of very tall Ribbon 
Gum – Mountain Gum – Snow Gum grassy open forest 
or woodland cover basalt regions (ID554) grading into a 
forest dominated by Silvertop Stringybark – Ribbon Gum – 
Angophora floribunda (Rough-barked Apple) (ID540). These 
plateau forests grade into Mountain Gum – Ribbon Gum 
open forest (ID606) in drainage lines in the southern New 
England Tableland and into drier grassy woodland types such 
as ID571 that is dominated by Ribbon Gum, Rough-barked 
Apple and Yellow Box. The restricted Eucalyptus rubida 
subsp. barbigerorum (Candlebark) occurs with Ribbon Gum 
and Snow Gum in a grassy woodland (ID513) (Figure 14) 
east of Tingha and west of Guyra. Similar forests occur at 
high elevations on Mount Kaputar in the NAN Bioregion 
including Silvertop Stringybark – Nandewar Box shrubby 
open forest (ID550) and Silvertop Stringybark – Eucalyptus 
elliptica (Bendemeer White Gum) – Ribbon Gum open forest 
(ID572) grading into a sub-alpine montane forest dominated 
by Mountain Gum and Snow Gum (ID525) (see below).

Two open forests, more typical of mid elevations of the NSW 
eastern coastal escarpment, occur in the upper Hunter Valley 
in the southern BBS Bioregion. ID493 is dominated by 
Allocasuarina torulosa, Angophora floribunda, Eucalyptus 
melliodora and Eucalyptus laevopinea; and ID622 dominated 
by Eucalyptus biturbinata (Grey Gum), Eucalyptus 
melliodora (Yellow Box) and Eucalyptus tereticornis (Forest 
Red Gum). 

Sub-alpine – montane grassy woodlands 

Sub-alpine woodland is limited to regions of higher elevation 
(>1000 m) and in plateau valleys subject to cold air drainage. 
The most ubiquitous subalpine woodland is in the New 
England Bioregion that contains Eucalyptus stellulata (Black 
Sallee), Eucalyptus pauciflora (Snow Gum), Eucalyptus 
nova-anglica (New England Peppermint) and Mountain Gum 
with a Poa (snow grass) ground cover (ID507). This grades 
into Eucalyptus nova-anglica (New England Peppermint) 
woodland in valleys or on flats composed of basalt and fine-
grained sedimentary substrate (ID534) (Figure 15) and New 
England Peppermint woodland on leucogranite and granite 
(ID533) on the central plateau of the New England Tableland. 
A western occurrence of Black Sallee low woodland (ID498) 
(Figure 16) occurs on the Liverpool Range in the southern 
BBS Bioregion surrounding basalt plateau swamps. On 
higher, dry ground a tall forest dominated by Snow Gum 
(ID494) contains the tallest Snow Gum specimens recorded. 
A disjunct Snow Gum – Mountain Gum woodland occupies 
a small area on the top of Mount Kaputar (ID525). 

Riparian forests and woodlands 

Riparian tree-dominated vegetation includes Casuarina 
cunninghamia (River Oak) tall woodland – open forest 
(ID84) (Figure 17) in the eastern BBS, across the NAN 
Bioregion and into the edge of the western NET Bioregion. 
In the upper Hunter River valley grassy River Oak woodland 
(ID485) lines creeks and grades into moist ferny River Oak 
open forest (ID486) in gullies on the southern slopes of the 
Liverpool Range that in turn grades into either rainforest 
or Mountain Ribbon Gum forest (ID491). A River Oak 
woodland grades into riparian Eucalyptus camaldulensis 
(River Red Gum) woodland or forest on the larger rivers 
(ID78) and into a River Red Gum grassy woodland on 
floodplains at the western edge of the BBS Bioregion and 
in the Darling Riverine Plains Bioregion (ID454). On the 
Liverpool Plains, a mainly cleared and degraded River Red 
Gum woodland (ID438) containing a grass-sedge ground 
cover. It lines major watercourses such as Mooki River 
and Cox’s Creek that are composed of alluvial, black earth, 
basalt-derived soils. 

In the central-north NAN and BBS Bioregions, open to 
dense low open forest dominated by Melaleuca bracteata 
(Black Tea-tree) with River Oak and Rough-barked Apple 
(ID112) (Figure 18) lines creeks with various substrates, 
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Fig. 15. ID534 Eucalyptus nova-anglica (New England Peppermint) 
grassy woodland on sedimentary substrate in the New England 
Tablelands near Deepwater (GDA94) 29°26’ 22”S 151°50’ 04”E. 
Photographer, P. Richards, 20/02/2008.

Fig. 16. ID498 Eucalyptus stellulata (Black Sallee) low woodland 
with Acacia dealbata and Poa sieberiana on edge of valley on a 
basalt plateau in Coolah Tops National Park (AGD66) 31°44’ 
43.1”S 150°1’ 38.3”E. Photographer, Jaime Plaza, 24/3/09.

Fig. 17.  ID84 Casuarina cunninghamiana (River Oak) tall woodland 
with herbaceous ground cover at Gunderaroo Gap, Warrumbungle 
NP, (AGD66) 31°22’ 3.6”S, 148°57’ 26”E. Photographer, Jaime 
Plaza, 14/09/06. 

Fig. 18. ID112 Melaleuca bracteata (Black Tea-tree) very tall 
shrubland in a creek near Beresford Park 20 km south-east of 
Narrabri on soils derived from basalt (AGD66) 30°25’ 21”S, 150°2’ 
23.5”E. Photographer, Jaime Plaza, 28/8/08.

Fig. 19. ID362 Callistemon viminalis (Weeping Bottlebrush) 
riparian shrubland with Rough-barked Apple (Angophora 
floribunda) near Coolatai (AGD66) 29°16’8.7”S, 150°45’23.58”E. 
Photographer, Jaime Plaza, 18/11/2008.

Fig. 20. ID281 Angophora floribunda woodland with Austrostipa 
verticillata on an alluvial flat on Garawilla volcanics, east 
of Coonabarabran (AGD66) 31°9’ 42.8”S, 149°40’ 18.8”E. 
Photographer, Jaime Plaza, 17/3/09.



Cunninghamia 11(4): 2010 Benson, Richards, Waller & Allen, New South Wales Vegetation classification and Assessment: Part 3 525

but particularly basalt. A similar and intergrading riparian 
low forest dominated by Callistemon viminalis (Weeping 
Bottlebrush) and Rough-barked Apple (ID362) (Figure 19) 
occurs along creeks in the Warialda to Yetman regions in 
the BBS and NAN Bioregion. Both of these riparian forests 
are possibly important to native fauna for their high nectar 
production in the dominant tree species and the natural 
corridors they provide across mainly cleared agricultural 
landscapes. 

Other riparian forests occur at higher elevations. For 
example, a woodland composed of Callitris endlicheri 
(Black Cypress Pine), Rough-barked Apple and Eucalyptus 
brunnea (Northern Round-leaved Gum) (ID514) occurs on 
drainage lines on Mole Granite in the Binghi region near 
Torrington. Similarly, between Tenterfield and Mole River 
in the NET Bioregion a Rough-barked Apple – Eucalyptus 
amplifolia (Cabbage Gum) grassy woodland (ID539) occurs 
on flats near creeks – a community similar to coastal valley 
woodlands. Rough-barked Apple, Eucalyptus	 blakelyi 
(Blakely’s Red Gum) and Callitris glaucophylla (White 
Cypress Pine) dominate woodland (ID544) on alluvial 
soils across the upper NAN and west-NET Bioregions. A 
widespread Rough-barked Apple – Blakely’s Red Gum 
woodland occurs on creek flats and terraces in the BBS 
Bioregion (ID281) (Figure 20) often grading into River Oak 
forest (ID84) on stream banks. In the upper Hunter Valley 
north of the town of Scone, Rough-barked Apple occurs with 
Blakely’s Red Gum and Eucalyptus punctata (Grey Gum) 
along creeks (ID481) intergrading to typical Sydney Basin 
Bioregion sandstone valley vegetation. 

Grassy woodlands on medium to high nutrient soils

Grassy Eucalyptus-dominated woodlands or open forests 
originally covered much of the study area containing deep, 
high nutrient soils such as alluvial soils, brown to grey 
clay or loam clay derived from fine-grained sedimentary 
or metamorphic substrates and black to brown loam to clay 
soils derived from volcanic substrates. Grassy woodlands 
typically occur on basalt-derived soils that cover a significant 
proportion of the area. These landscapes contain plains, 
low hills or hills landform elements generally with low 
topographical relief. Due to the combination of the flat 
terrain and high nutrient soils, these woodlands have mostly 
been cleared. Initially trees were removed for grazing from 
the 1830s onwards and increasingly over the 20th Century 
clearing for cropping has resulted in the loss of native ground 
cover as agriculture intensified. Most of the grassy woodland 
plant communities classified in the NSWVCA in the study 
area are included in Commonwealth and NSW endangered 
ecological community listings under threatened species laws 
(Table 9). 

Areas of Alectryon oleofolius subsp. elongata (Western 
Rosewood) – Casuarina cristata (Belah) – Atalaya 
hemiglauca (Whitewood) low woodland (ID145) (Figure 
21) occur on colluvial and alluvial clay soils throughout 

the BBS Bioregion. On the alluvial plains of the Darling 
Riverine Plains Bioregion and western BBS Bioregion 
grassy woodland dominated by Eucalyptus populnea 
(Poplar Box) is widespread (ID244). Poplar Box is also a 
component of grassy woodland / open woodland occurring 
on cracking clay soils on the Liverpool Plains in the 
eastern BBS Bioregion (ID101) (Figure 22), a community 
that shares much of its herbaceous ground cover with the 
treeless Liverpool Plains grassland (ID102) that occurs in 
the same IBRA sub-region. A grassy woodland dominated 
by Eucalyptus conica (Fuzzy Box) (ID202) with Eucalyptus 
blakelyi, Callitris glaucophylla, Eucalyptus	 blakelyi	 and 
Eucalyptus melliodora (Yellow Box) occurs on alluvial 
terraces and creek flats north and east of Dubbo including 
along Baradine Creek in the Pilliga forests. Yellow Box 
grassy woodland (ID437) occurs throughout the central to 
southern parts of the BBS Bioregion from Merriwa north 
often on black earth soils on alluvial valley flats. On sandier 
alluvial terraces along major watercourse in locations such 
as in the Pilliga Scrub forests, small areas of Yellow Box 
occur with Callitris glaucophylla (White Cypress Pine) with 
a grassy ground cover and scattered shrubs such as Acacia 
deanei subsp. paucijuga, Cassinia arcuata and Maireana 
microphylla (ID421). 

Eucalyptus albens (White Box) dominates a number of 
grassy woodlands. ID433 occurs on basalt black earth soils 
on the Liverpool Plains in the BBS Bioregion merging 
with native grassland (ID102). Similar White Box grassy 
woodland occurs on basalt in the vicinity of Inverell in the 
NAN Bioregion (ID590) to the north-east. On fine-grained 
sedimentary hills in the southern BBS Bioregion, grassy 
White Box woodland is widespread (ID434) (Figure 23) 
grading into White Box – White Cypress Pine shrub grass 
woodland on sandier soils (ID435) where surrounding 
sandstone substrate influences the soil texture. A derived 
grassy woodland, primarily due to partial clearing of White 
Box woodland, is Brachychiton populneus subsp. populneus 
(Kurrajong) grassy open woodland (ID436) (Figure 24). 
Landholders have left the Kurrajong trees because the leaves 
are palatable as stock feed during drought. Grassy woodlands 
containing Eucalyptus	 blakelyi (Blakely’s Red Gum) 
covered large areas on medium fertility soils on valley flats 
and hills. In the BBS and NAN Bioregions Blakely’s Red 
Gum and Yellow Box grassy woodland (ID599) previously 
covered large areas but is now mainly cleared. Similar 
woodland (ID510) is located at higher elevations in the NET 
Bioregion. ID599 and ID510 share floristic and structural 
characteristics with ID277 in the NSW south-western Slopes 
Bioregion described in Benson (2008). In the NAN and 
NET Bioregions areas of Eucalyptus moluccana-dominated 
grassy woodland occur on flats or hills (ID516). Creeklines 
in the NET Bioregion are dominated by grassy woodland 
with Eucalyptus viminalis (Ribbon Gum), Angophora 
floribunda and Eucalyptus melliodora (ID571). West of 
Guyra in the NET Bioregion grassy woodland is dominated 
by Eucalyptus rubida subsp. barbigerorum (Candlebark) 
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Fig. 21. ID145 Alectryon oleifolius (Rosewood) – Casaurina 
cristata (Belah) – Geijera parviflora (Wilga) with Austrostipa 
ground cover in TSR near Leard SCA (AGD66) 30°32’ 31.7”S, 
150°4’ 23.8”E. Photographer, Jaime Plaza, 28/8/2008.

Fig. 22. ID101 Eucalyptus populnea (Poplar Box ) – Eucalyptus 
melliodora (Yellow Box) – Austrostipa aristiglumis grassy 
woodland on a travelling stock reserve near Gunnedah on the 
Liverpool Plains, Photographer , J.S. Benson, 2002.

Fig. 23. ID434 Eucalyptus albens (White Box) grass – Acacia 
decora woodland on red clay derived from sedimentary substrate 
in the Coolah Common west of Coolah (AGD66) 31°44’ 43”S, 
149°34’ 46.7”E. Photographer, Jaime Plaza, 19/09/06.

Fig. 24. ID436 Brachychiton populneus (Kurrajong) derived open 
woodland on red loamy clay on hills on Gundea Road north of 
Mendooran (AGD66) 31°37’2.3”S, 149°2’47.9”E, Photograph, 
Jaime Plaza,13/5/09.

Fig. 25. ID483 Eucalyptus moluccana (Grey Box) x Eucalyptus 
albens (White Box) hybrid dominating an open grassy woodland 
near Cassilis in the upper Hunter Valley (AGD66) 32°2’25”S, 
150°0’39.7”E. Photographer, Jaime Plaza, 11/5/09.

Fig. 26. ID444 Eucalyptus melanophloia (Silver-leaved Ironbark) 
grassy woodland on loam clay soils on alluvial flat on the Yetman - 
Croppa Road (agd66) 29°19’7.8”S, 150°33’30.3”E. Photographer, 
Jaime Plaza, 17/11/2009.
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with Ribbon Gum, Eucalyptus pauciflora (Snow Gum) 
and Eucalyptus nova-anglica (New England Peppermint). 
At higher elevations in the NET, New England Peppermint 
woodland is the dominant grassy woodland in montane 
valleys and plateau flats composed of basalt or fine-grained 
sedimentary substrates (ID534) (Figure 15). This is mainly 
cleared and has been and continues to be severely impacted 
by insect-driven tree dieback. A less threatened type of New 
England Peppermint grassy woodland occurs on granite and 
leucogranite substrates (ID533). 

The rolling hills composed of basaltic soils around the town 
of Merriwa in the upper Hunter Valley in the southern-most 
part of the BBS Bioregion, were once dominated by grassy 
woodland that is now mostly cleared. This grassy woodland 
is dominated by an intergrading population of Eucalyptus 
moluccana (Coastal Grey Box) and White Box (Eucalyptus 
albens <–> moluccana intermediate) (ID483) (Figure 25). 
On some valley flats and low rises composed of sedimentary 
substrates it grades into woodland dominated by Grey Box, 
Rough-barked Apple and Eucalyptus tereticornis (Forest 
Red Gum) (ID618). Further east along the Hunter Valley 
near Scone, grassy woodland containing Eucalyptus crebra 
(Narrow-leaved Ironbark) and Coastal Grey Box occurs 
(ID623). Similar grassy ironbark and Forest Red Gum 
woodlands occur throughout the Hunter Valley in the Sydney 
Basin Bioregion, outside the regions covered in this paper. 

At higher elevations on hills or mountain ranges such as the 
Liverpool Range, a widespread grassy woodland contains 
a mix of Eucalyptus laevopinea, Eucalyptus nortonii, 
Eucalyptus melliodora and Angophora floribunda (ID488). 
At lower elevations also in hill landscapes, a separate grassy 
woodland (ID489) is dominated by Eucalyptus goniocalyx 
(Long-leaved Box). These hill grassy woodlands grade into 
montane very tall grassy open forests on the Liverpool Range 
(ID490, ID491). In the NAN Bioregion White Box, White 
Cypress Pine and Eucalyptus melanophloia (Silver-leaved 
Ironbark) dominate grassy woodland (ID589) which occurs 
on hills composed of metamorphosed and sedimentary 
substrates. Similar grassy woodland dominated by Silver-
leaved Ironbark and White Cypress Pine occurs in the far 
north of the NAN Bioregion (ID593). On basalt or alluvial 
clay loam soils in the Warialda region, tall grassy woodland 
dominated by Silver-leaved Ironbark (ID444) (Figure 26) 
grades into patches of native grassland (ID52). Grassy 
woodland dominated by Corymbia tesselaris (Carbeen) 
(ID441) occurs in small patches on basalt and enriched 
sediments between Bellata, Warialda and Yetman. 

A distinct type of grassy woodland occurs on a sandy 
loamy lake lunette east of Gilgandra with a canopy of 
Callitris glaucophylla (White Cypress Pine), Allocasuarina 
luehmannii (Buloke) and Eucalyptus microcarpa (Inland 
Grey Box). This contains a similar tree canopy to the 
widespread ID80 woodland in the Riverina and NSW South-
western Slopes Bioregions. 

Open forests and woodlands on granite, acid volcanics and 
serpentinite in the NAN and NET Bioregions

A range of mostly shrubby woodlands or open forests occur 
in the belt of hilly country between Tamworth in the south 
and Tenterfield, Torrington and Ashford in the north in the 
Nandewar and west-New England Tablelands Bioregions. 
The main tree species in these communities include the 
ironbarks Eucalyptus melanophloia (Silver-leaved Ironbark), 
Eucalyptus caleyi (Caley’s Ironbark), Eucalyptus sideroxylon 
(Mugga Ironbark) and Eucalyptus crebra (Narrow-leaved 
Ironbark); the stringybarks Eucalyptus macrorhyncha (Red 
Stringybark), Eucalyptus laevopinea (Silvertop Stringybark), 
Eucalyptus youmanii (Youman’s Stringybark), Eucalyptus 
mckieana (Mckie’s Stringybark), Eucalyptus caliginosa 
(Broad-leaved Stringybark); as well as Eucalyptus andrewsii 
(Western New England Blackbutt), Eucalyptus	 banksii 
(Tenterfield Woollybutt), Eucalyptus albens (White Box), 
Eucalyptus prava (Orange Gum), Eucalyptus dealbata 
(Tumbledown Gum), Callitris glaucophylla (White Cypress 
Pine) and Callitris endlicheri (Black Cypress Pine). 

NAN and NET stringybark woodlands and open forests

Eucalyptus macrorhyncha (Red Stringybark) is the main 
or sole stringybark species in stringybark-dominated plant 
communities in the NSW South-western Slopes (Benson 
2008) and in the drier climes in the BBS Bioregion (e.g. 
ID379 near Coonabarabran). Eucalyptus laevopinea 
(Silvertop Stringybark) also occurs in the BBS Bioregion 
but at high elevations on the Liverpool Range (e.g. ID490). 
In contrast, a greater range of stringybark eucalypt species 
occur in regions with cooler temperatures and higher rainfall 
in the NAN and NET Bioregions. 

At higher elevations in the central NET Bioregion and mainly 
east of the Great Dividing Range Eucalyptus caliginosa 
(Broad-leaved Stringybark) dominates the canopy of an open 
forest with Eucalyptus melliodora, Eucalyptus bridgesiana 
and Eucalyptus	 blakelyi (ID567) and an open forest with 
Eucalyptus dalrympleana subsp. heptantha (Mountain 
Gum) and Eucalyptus bridgesiana (Apple Box) (ID568). On 
the eastern side of the Great Dividing Range species such 
as Eucalyptus obliqua (Messmate) co-dominate tall open 
forests with Eucalyptus nobilis or Eucalyptus cameronii on 
protected hillslopes and Eucalyptus radiata (Narrow-leaved 
Peppermint) along with Eucalyptus acaciiformis occur in 
valleys and flats (Benson & Ashby 2000) but these east New 
England Tableland forests and woodlands are not described 
here. 

To the west of the higher New England plateau, Eucalyptus 
subtilior and Eucalyptus williamsiana are stringybark 
species occurring on acid volcanic (mainly rhyolite) 
substrate often with Black Cypress Pine (ID504) or Orange 
Gum and Caley’s Ironbark (ID556). Eucalyptus subtilior is 
also a component of an open forest dominated by Eucalyptus 
andrewsii (Western New England Blackbutt) and Eucalyptus 
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brunnea (Round-leaved Gum) (ID557) (Figure 27). Another 
stringybark, Eucalyptus youmanii (Youman’s Stringybark) 
occurs with Mountain Gum and Western New England 
Stringybark in an open forest (ID559) on the western fall of 
the New England plateau on granite and adamellite. Youman’s 
Stringybark also occurs in an open forest with mixed canopy 
species including a number of other stringybarks such as Red 
Stringybark, Eucalyptus subtilior and Eucalyptus	mckieana 
along with Western New England Blackbutt, Tenterfield 
Woollybutt and Mountain Gum (ID558). Closely allied to 
this is an open forest dominated by Eucalyptus nichollii 
(Narrow-leaved Black Peppermint) (ID632) a restricted 
community occurring on acid volcanic substrate mainly 
west of Guyra and Armidale. On higher nutrient soils at high 
elevations, Eucalyptus laevopinea (Silvertop Stringybark) 
tends to be the main dominant stringybark species. In the 
BBS Bioregion it is a dominant tree species in grassy and 
wet sclerophyll tall forests on the Liverpool Range (IDs 488, 
490, 491, 492, 493, 620, 625). Silvertop Stringybark occurs 
with Eucalyptus viminalis and Angophora floribunda in two 
tall open forest communities in the southern NET / NAN 
Bioregions (ID540, ID551). An open forest dominated by 
Eucalyptus	banksii (Tenterfield Woollybutt) (ID575) occurs 
on hills in the central to northern NET Bioregion and eastern 
Mount Kaputar. Open forests dominated by Eucalyptus 
volcanica (Nandewar Box) and Eucalyptus elliptica occur 
on Mount Kaputar (ID550, ID572). In the southern NET 
and NAN Bioregions, Silvertop Stringybark occurs with 
Eucalyptus elliptica (Bendemeer White Gum), Rough-
barked Apple and Eucalyptus malacoxylon (Moonbi Apple 
Box) in a grassy open forest (ID501) (Figure 28) occupying 
a limited area and it also occurs with Angophora floribunda 
and Eucalyptus quinniorum in the Moonbi region (ID552).

Serpentinite outcrops of the Great Serpentinite Belt (Leitch 
1980) occur in the NAN Bioregion from near Nundle to 
Woodsreef. Several plant communities occur on serpentinite 
including IDs 542, 564 and 591, but one plant community 
is predominantly confined to this substrate. This is ID573 
that contains an unnamed stringybark with affinities to 
Eucalyptus macrorhyncha (Red Stringybark) with Angophora 
floribunda (Rough-barked Apple), White Cypress Pine, 
Silvertop Stringybark and Silver-leaved Ironbark with an 
understorey including the hummock grass Triodia scariosa 
subsp. scariosa and the grass trees Xanthorrhoea johnsonii 
and Xanthorrhoea glauca subsp. glauca (Figure 29). This 
floristically and structurally distinct NSW north-western 
slopes serpentinite plant community is another example 
of unusual vegetation occurring on serpentinite substrate. 
Other examples include the distinct mallee – hummock grass 
(Eucalyptus serpentinicola – Triodia scariosa) dominated 
vegetation at Watchimbark Creek in the eastern Great 
Serpentinite Belt on the NSW North Coast (Davy & Benson 
1995) and the Allocasuarina verticillata (Drooping She Oak)-
dominated shrubland / woodlands (ID301, 337) described in 
Benson (2008) from the Coolac – Tumut serpentine in the 
NSW South-western Slopes Bioregion.

Fig. 27. ID557 Eucalyptus brunnea (Round-leaved Gum) with the 
stringybark Eucalyptus subtilior in a shrubby open forest in the 
Torrington State Conservation Area (GDA94) 29°15’ 41”S 151°42’ 
22”E. Photographer, P. Richards, 19/02/2008.

Fig. 28. ID501 Eucalyptus elliptica (Bendemeer White Gum) 
grassy woodland, 2 km N of Bendemeer (GDA94) 30°52’ 14”S 
151°10’ 23”E. Photographer, P. Richards, 15/03/2008.

Fig. 29. ID573 Eucalyptus sp. aff. macorhyncha (stringybark) – 
Triodia scariosa subsp. scariosa (spinifex) woodland associated 
with outcropping serpentinite, ‘Kendalla’ on Cobbadah – Gulf 
Creek Road (GDA94) 30°10’ 46”S 150°39’ 12”E. Photograph, P. 
Richards, 22/10/2007.
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NAN and west-NET Tumbledown Gum and Orange Gum 
woodlands

Eucalyptus dealbata (Tumbledown Gum) is a major 
dominant canopy species in low woodlands and woodland on 
shallow, often rocky soils, on hillcrests and hillslopes in the 
BBS and NAN Bioregions. Its BBS occurrences are centred 
on trachyte outcrops on the Warrumbungle Range and in the 
Garawilla districts. In the NAN Bioregion, Tumbledown Gum 
is widespread on acid volcanic substrates including trachyte 
at Mount Kaputar and rhyolite in the Severn River to Ashford 
region. It also occurs on granite, sandstone and quarzite. In 
the Mount Kaputar region Tumbledown Gum occurs with the 
ironbark species Eucalyptus melanophloia and Eucalyptus 
caleyi subsp. caleyi and the hummock grass Triodia scariosa 
(ID460) on steep, exposed slopes. It also occurs with Black 
Cypress Pine (ID506) and in heathlands (IDs 520, 521). 
On rhyolite in the Severn River region, Tumbledown Gum 
occurs with Black Cypress Pine, Narrow-leaved Ironbark 
and Allocasuarina inophloia (Stringybark She Oak) (ID505) 
(Figure 30). In the northern NAN Bioregion Tumbledown 
Gum mixes with White Cypress Pine and Silver-leaved 
Ironbark (ID596), with Caley’s ironbark in the Rock of 
Gibraltar region near Tenterfield (ID580), with Black 
Cypress pine, ironbarks and stringybark north of the Severn 
River (ID578) and with Caley’s Ironbark and Black Cypress 
Pine on extensive hills composed of rhyolite around Ashford 
near the Queensland border (ID579) grading into occurrences 
with Eucalyptus	blakelyi near Bonshaw on granite (ID577). 
On the western edge of the NET Bioregion, Black Cypress 
Pine woodland on granite and rhyolite contains Tumbledown 
Gum as a key canopy component (ID503).

On volcanic sediments on the Melville Range in the southern 
NAN Bioregion, Narrow-leaved Ironbark occurs with 
Tumbledown Gum and a shrubby understorey (ID532). 
Tumbledown Gum occurs with Dwyer’s Red Gum and the 
shrub Beyeria viscosa on metasediments between Warialda 
and Somerton State Forest (ID581). In granite river gorges 
east of Warialda, Tumbledown Gum is the main tree species 
in a shrubby open woodland containing shrubs such as Acacia 
neriifolia and Leptospermum brevipes (ID453) (Figure 31). 
A widespread Tumbledown Gum – White Cypress Pine 
community occurs between Tamworth and Warialda (ID562). 

Eucalyptus prava (Orange Gum) is a dominant canopy tree 
in 12 mostly shrubby plant communities (IDs 502, 503, 512, 
535 (Figure 32), 536, 537, 551, 556 (Figure 33), 583, 585, 
605 and 609) in the NAN and west-NET Bioregions generally 
occurring on shallow sandy soils on granite and acid volcanic 
substrates. IDs 502, 503, 535, 536 and 609 are co-dominated 
by Orange Gum and Black Cypress Pine on granite with ID535 
(Figure 32) and ID609 mainly in the Torrington (Binghi) and 
Mole Creek granite regions. ID512 contains Orange Gum with 
Caley’s Ironbark on acid volcanics in locations such as Kings 
Plains National Park. ID537 contains Orange Gum, Caley’s 
Ironbark and Red Stringybark in an open forest in the southern 
NAN Bioregion and in the same region ID555 contains a 

community of White Cypress Pine, Orange Gum and Acacia 
species on granite in the Moonbi area. To the north-west, 
ID551 is co-dominated by Orange Gum, Caley’s Ironbark, 
stringybark species and Tenterfield Woollybutt in a shrubby 
open forest in the Hortons Creek region north-east of Mount 
Kaputar and in the upper Rocky Creek catchment. In the 
northern NET Bioregion ID556 (Figure 33) contains Orange 
Gum with Caley’s Ironbark and the stringybark Eucalyptus 
subtilior in a shrubby open forest on acid volcanics and granite. 
A highly distinct and restricted plant community occurs on 
granite outcrops near Tenterfield dominated by Eucalyptus 
scoparia (Wallangara White Gum) with Orange Gum, Western 
New England Blackbutt (Eucalyptus andrewsii) and the wattle 
Acacia neriifolia (ID583) (Figure 34). A sedge-dominated, 
swampy Orange Gum open woodland occurs on granite near 
Torrington and in the Single State Forest region on the western 
edge of the NET Bioregion where the main other tree species 
is Eucalyptus youmanii (Youman’s Stringybark) (ID605).

Fig. 30. ID505 Callitris endlicheri – Eucalyptus dealbata – 
Eucalyptus crebra open forest on acid volcanics, Rickeys Lane east 
of Nullamanna (GDA94) 29°40’ 29”S 151°15’ 18”E. Photograph, 
P. Richards, 15/11/2007.

Fig. 31. ID453 Eucalyptus dealbata - Callitris glaucophylla – 
Acacia neriifolia – Leptospermum brevipes low woodland on 
granite outcrops above Warialda Creek, Cranky Rock Recreational 
Reserve, east of Warialda (agd66) 29°33’42.78”S. 150°38’51.66”E, 
Photographer, Jaime Plaza, 20/11/2007.
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NAN ironbark woodlands and open forests 

The main ironbark species in the NAN Bioregion are 
Eucalyptus melanophloia (Silver-leaved Ironbark), 
Eucalyptus caleyi subsp. caleyi (Caley’s Ironbark), 
Eucalyptus crebra (Narrow-leaved Ironbark) and Eucalyptus 
sideroxylon (Mugga Ironbark).

Eucalyptus melanophloia (Silver-leaved Ironbark)-
dominated open forests and woodlands occur across the 
NAN Bioregion with some overlapping into the BBS 
Bioregion to the west. These include Silver-leaved Ironbark – 
cypress pine – Stringybark She Oak shrubby woodland in the 
Yetman – Warialda region (ID371), Silver-leaved Ironbark – 
Black Cypress Pine – White Box shrubby open forest in the 
Yetman to Warialda region (ID549), Silver-leaved Ironbark 
with Caley’s Ironbark in the Bingara region (ID564), Silver-
leaved Ironbark as a component of the widespread White 
Box – White Cypress Pine woodland (ID589). Silver-
leaved Ironbark also occurs with White Cypress Pine in a 
widespread open forest from south of Mount Kaputar to the 
Queensland border (ID594) (Figure 35), with White Cypress 
Pine and a shrubby understorey including Leptospermum 
brevipes and Notelaea microcarpa var. microcarpa south of 
Yetman (ID595) and with White Cypress Pine in a restricted 
community in the Gibraltar Range area west of Tenterfield 
(ID593). Silver-leaved Ironbark is a dominant emergent tree 
with understory elements of viney “dry rainforest” across the 
western NAN and eastern BBS Bioregions (ID598).

Eucalyptus sideroxylon (Mugga Ironbark) tall woodland or 
open forest generally occurs on clayey or loamy soils and 
therefore compared to other ironbark-dominated woodlands 
or forests it has been widely cleared for agriculture. 
Consequently, most Mugga Ironbark communities are 
assessed as threatened. Mugga Ironbark occurs with Black 
Cypress Pine in a shrubby open forest (ID527) on hills in 
the northern NAN Bioregion. At higher elevations extending 
into the NET Bioregion west of Armidale, Mugga Ironbark 
occur in open forests with Blakely’s Red Gum (ID528) and 
Coastal Grey Box (ID566) both of which have been mainly 
cleared. On the central to south west-NET Bioregion Mugga 
Ironbark occurs in an open forest with Narrow-leaved 
Peppermint and Broad-leaved Stringybark (ID529). Separate 
Mugga Ironbark open forests occur in the BBS Bioregion 
described elsewhere.

Eucalyptus crebra (Narrow-leaved Ironbark)-dominated 
open forest or woodland is rarer in the NAN Bioregion 
compared to extensive forests on sandstone in the BBS 
Bioregion. It occurs with Black Cypress Pine and Acacia 
cheelii (Motherumbah) on Mount Kaputar and on the 
Melville Range north of Manilla (ID332) (Figure 36) and 
in a widespread shrubby woodland co-dominated by White 
Box in the southern half of the NAN Bioregion (ID592). 
Narrow-leaved Ironbark is also conspicuous in woodlands 
between Ashford and Bonshaw on metasediments. 

Fig. 32. ID535 Eucalyptus prava (Orange Gum) – Callitris 
endlicheri (Black Cypress Pine) heath woodland on outcropping 
granite in the Torrington area, Torrington State Conservation Area 
(GDA94) 29°13’ 17”S 151°42’ 12”E. Photographer, P. Richards, 
19/02/2008.

Fig. 33. ID556 Eucalyptus prava (Orange Gum) – Eucalyptus 
subtilior (stringybark) open forest of the north-western New England 
Tablelands in Currys Gap State Conservation Area (GDA94) 29°04’ 
07”S 151°59’ 51”E. Photographer, P. Richards,18/02/2008.

Fig. 34. ID583 Eucalyptus scoparia (Wallangarra White Gum) – 
Eucalyptus prava (Orange Gum) open woodland on granite at ‘Bald 
Rock’ west of Tenterfield (GDA94) 29°04’ 11”S 151°54’ 58”E. 
Photographer, P. Richards, 20/02/2008.
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Shrubby woodlands of the Warrumbungle, Mount Kaputar 
and Garawilla regions on acid volcanic and sandstone 
substrates

A diverse range of open forest and woodland occur in the 
complex topography composed of sandstone and acid 
volcanic (mainly trachyte) substrates in the Warrumbungle 
Range – Garrawilla region near Coonabarabran and in 
the Mount Kaputar region east of Narrabri. A total of 21 
plant communities are recorded in the 23 300 hectare 
Warrumbungle National Park and 27 are recorded in the 
larger 50 255 hectare Mount Kaputar National Park. Most 
of the plant communities in these reserves and adjoining 
mountainous regions are shrubby woodlands but there are 
also occurrences of grassy woodlands, riparian open forests 
and shrublands. Extensive areas of woodland / open forest 
occur on sandstone in the Coonabarabran – Warrumbungle 
National Park region dominated by Eucalyptus rossii 
(Inland Scribbly Gum), Corymbia trachyphloia subsp. 
amphistomatica (White Bloodwood), Callitris endlicheri 
(Black Cypress Pine) and Eucalyptus macrorhyncha (Red 
Stringybark) (ID379) (Figure 37). This last community 
extends northwards into the southern Pilliga forests. 

At higher elevations, Eucalyptus volcanica (Nandewar 
Box), Eucalyptus macrorhyncha (Red Stringybark) and 
Eucalyptus melliodora (Yellow Box) dominate the canopy of 
a shrubby low woodland on hillcrests on the Warrumbungle 
Range (ID382). This merges with ID384 (Figure 38) a low 
woodland dominated by Eucalyptus nortonii (Norton’s Box), 
Red Stringybark and Angophora floribunda with a shrubby 
understorey that also occurs at Coolah Tops. Both ID382 
and ID384 merge with an open woodland of Angophora 
floribunda (Rough-barked Apple), Red Stringybark, 
Eucalyptus volcanica (Nandewar Box) and Ficus rubiginosa 
(Rusty Fig) on scree slopes (ID380) (Figure 39). Eucalyptus 
dealbata (Tumbledown Gum) dominated low woodland 
occurs on trachyte outcrops throughout the Warrumbungle 
Range (ID385) (Figure 40) with a more restricted 
Tumbledown Gum low woodland with a sedge ground cover 
occurring in areas of water seepage across rock shelves 
(ID386). White Box-dominated shrubby woodland occurs on 
the Warrumbungle Range extending south towards Coolah 
(ID393) (Figure 41). This is dominated by Eucalyptus albens 
(White Box), Callitris glaucophylla, Angophora floribunda 
and Brachychiton populneus subsp. populneus with 
common shrub species including Olearia elliptica subsp. 
elliptica, Notelaea microcarpa var. macrocarpa, Cassinia 
quinquefaria, Acacia implexa and Acacia decora. This 
community grades into ID420 dominated by Eucalyptus 
macrorhyncha (Red Stringybark) and Angophora floribunda 
(Rough-barked Apple) on upper hillslopes between the 
Warrumbungle Range and Coolah Tops. 

In the Garawilla region, east of Coonabarabran, Rough-
barked Apple – Red Stringybark – Black Cypress Pine 
woodland (ID455) occurs in sandy valleys. Upslope on 
sandstone substrate ID456 contains Eucalyptus crebra 

Fig. 35. ID594 Eucalyptus melanophloia – Callitris glaucophylla 
woodland on conglomerate substrate in Leard State Forest (AGD66) 
30°34’ 76”S 150° 9’ 64”E. Photographer, Jaime Plaza, 28/8/2008.

Fig. 36. ID532 Eucalyptus crebra (Narrow-leaved Ironbark) 
shrubby open forest on the Melville Range, Melville Range Nature 
Reserve (GDA94) 31°05’ 06”S 150°36’ 29”E. Photographer, P. 
Richards, 31/03/2008.

Fig. 37. ID379 Eucalyptus rossii (Scribbly Gum) – Corymbia 
trachyphloia (White Bloodwood) on lower hillslope on Burma 
Road in Pilliga East State Forest (AGD66) 30°47’ 7.9”S 149°29’ 
16.1”E. Photographer, Jaime Plaza, 26/8/2008.
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Fig. 38. ID384 Eucalyptus nortonii (Norton’s Box) low woodland 
with shrubs Cassinia quinquefaria and Olearia elliptica on trachyte 
ridge near Needle Mountain, south of Warrumbungle National Park 
(AGD66) 31°21’ 22”S 149°2’ 37.3”E. Photographer, Jaime Plaza, 
23/3/09.

Fig. 39. ID380 Warrumbungles trachyte scree open woodland 
with Ficus rubiginosa (Rusty Fig) at the base of Mount Exmouth, 
Warrumbungle National Park (AGD66) 31°18’ 2.8”S 148°57’ 
32.4”E. Photographer, Jaime Plaza, 14/09/2006.

Fig. 40. ID385 Eucalyptus dealbata (Tumbledown Gum) – 
Callitris endlicheri (Black Cypress Pine) shrubby low woodland 
on trachyte outcrop below Split Rock in Warrumbungle National 
Park (AGD66) 31°17’ 25.2”S 148°58’ 57.5”E. Photographer, Jaime 
Plaza, 14/09/06.

Fig. 41. ID393 Eucalyptus albens – Callitris endlicheri shrubby 
woodland at Gunnermooroo clearing, south-western Warrumbungle 
National Park (AGD66) 31°20’ 43.1”S, 148°57’ 40.3”E. 
Photographer, Jaime Plaza, 14/09/06.

Fig. 42. ID439 Notelaea microcarpa – Eucalytpus dealbata – 
Alphitona excelsa tall shrubland / low woodland on trachyte 
rocky hills near Mullaley Mountain (AGD66) 31°7’49.6”S, 
149°54’19.7”E. Photographer, Jaime Plaza, 6/5/09.

Fig. 43. ID543 Angophora floribunda – Eucalyptus albens shrubby 
open forest in the Kaputar area, Sawn Rocks, Mount Kaputar 
National Park (GDA94) 30°08’ 39”S 150°03’ 32”E. Photograph, P. 
Richards, 13/12/2007.
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(Narrow-leaved Ironbark), White Bloodwood and Red 
Stringybark tall woodland that grades into ID457 on hillcrests 
dominated by Corymbia trachyphloia subsp. amphistomatica 
(White Bloodwood), Eucalyptus fibrosa (Red Ironbark) and 
Callitris endlicheri (Black Cypress Pine) (similar to the open 
forests in the Pilliga Scrub to the north-west). A Eucalyptus 
macrorhyncha (Red Stringybark) – Corymbia trachyphloia 
subsp. amphistomatica (White Bloodwood) open forest occurs 
between Garawilla and Gulgong in the NSW SWS Bioregion 
On rocky sandstone hillcrests Eucalyptus dwyeri (Dwyer’s 
Red Gum) forms a low woodland or open forest (ID462). On 
trachyte plugs in the Garawilla region east of Coonabarabran 
a distinctive Tumbledown Red Gum – Triodia scariosa 
(Porcupine Grass) hummock grassland (ID387) occurs on 
steep hillslopes with skeletal soil. This low woodland grades 
into a shrubland dominated by mesic species such as Mock 
Olive, Red Ash and Wilga (ID439) (Figure 42).

Tumbledown Gum shrubby woodland also dominates 
the canopy of woodland in the Mount Kaputar to Bingara 
region (ID460) occurring with Eucalyptus melanophloia 
and Eucalyptus caleyi (Caley’s Ironbark). This community 
grades into a woodland dominated by Black Cypress 
Pine, White Box and Tumbledown Gum at mid-elevations 
on Mount Kaputar (ID506) and into Nandewar Box – 
Eucalyptus andrewsii (Western New England Blackbutt) 
– Red Stringybark woodland (ID530) at higher elevations 
there. At lower elevations shrubby White Box woodlands 
occur on the lower slopes of the Nandewar Range (ID543 
& ID587). On Mount Kaputar, Black Cypress Pine mixes 
with White Box and Tumbledown Gum in shrubby open 
forest (ID506). A similar community dominated by 
Black Cypress pine and Dwyer’s Red Gum also occurs 
on sandstone outcrops at the foot of the Nandewar Range 
(ID610). On rocky slopes Rough-barked Apple occurs with 
White Box and occasionally Rusty Fig (ID543) (Figure 43). 
A Eucalyptus crebra (Narrow-leaved Ironbark) – Callitris 
endlicheri (Black Cypress Pine) – Eucalyptus dwyeri open 
forest (ID531) also occurs on the Nandewar Range.

Ironbark and bloodwood shrubby open forests and wood-
lands on sandstone substrates, mainly BBS Bioregion

One of the main features of the vegetation of the NSW north 
western slopes is the array of ironbark and bloodwood eucalypt-
dominated woodlands and open forests occurring on sandstone 
or conglomerate substrates including extensive outcrops of 
Pilliga Sandstone. The main occurrences include the Goonoo 
forest region north of Dubbo, the Pilliga Scrub forests between 
Coonabarabran and Narrabri, a series of forests north of Narrabri 
to Terry Hie Hie to Warialda and forest areas between Warialda 
to Yetman and the Queensland border. Although similar tree 
canopy species occur over the full range, the understorey alters 
considerably, yielding multiple woodland or forest assemblages 
as indicated in the results of the extensive plot based analysis 
in RACAC (2004) which formed a basis for this NSWVCA 
classification of these forests. 

Forests in the Dubbo-Goonoo-Mendooran region 

One of the most ubiquitous ironbark forests in the southern 
BBS Bioregion occurring on sandstone rises in Goonoo 
forests (several conservation reserves and state forests) north 
of Dubbo is ID467 (Figure 44) dominated by Eucalyptus 
nubila (Blue-leaved Ironbark) (and E. nubila x fibrosa), 
Callitris endlicheri (Black Cypress Pine) and Eucalyptus 
dwyeri (Dwyer’s Red Gum) with a rich array of shrub 
species. A similar forest dominated by Eucalyptus fibrosa 
(Red Ironbark), often with Acacia lineariifolia (Narrow-
leaved Wattle) (ID478), occurs between Mendooran and 
Gulgong extending into the upper Hunter Valley. The 
structure and floristic composition of these forests vary 
with time since fire but generally they contain a mid-dense 
shrub layer and limited ground cover. On deeper soils on 
flatter terrain, a tall open forest dominated by Eucalyptus 
crebra (Narrow-leaved Ironbark) with Callitris endlicheri, 
Eucalyptus	blakelyi and Allocasuarina luehmannii (Buloke) 
(ID468) (Figure 45) is widespread often grading into ID467 
on sandstone rises and into the less common Eucalyptus 
sideroxylon (Mugga Ironbark) dominated open forest 
(ID470) in a few locations. Two other Mugga Ironbark 
woodlands occur in the southern BBS Bioregion. Around 
Dubbo, Mugga Ironbark – Eucalyptus pilligaensis (Pilliga 
Box) woodland (ID255) occurs in mainly cleared landscapes 
and to the east of Mendooran. On hillcrests in the vicinity 
of Dapper Nature Reserve, Mugga Ironbark occurs with 
Inland Grey Box in a grassy-low shrub woodland (ID403) 
(Figure 46). Interspersed throughout the Goonoo region 
ironbark forests are communities dominated by White 
Cypress Pine (Callitris glaucophylla) with Narrow-leaved 
Ironbark, Buloke and Eucalyptus microcarpa (ID469). A 
White Cypress Pine-dominated woodland containing White 
Box, Buloke and Acacia cheelii extends to the edge of the 
Liverpool Plains (ID458). Throughout the BBS Bioregion, 
from north of Dubbo, patches of Eucalyptus pilligaensis 
(Pilliga Box) tall woodland are present on brown loamy 
soils (ID88) (Figure 47). A shrubby red gum forest occurs 
on sandy soils throughout the Goonoo forests, dominated 
by Eucalyptus chloroclada (Dirty Gum) (ID473). On rocky 
sandstone hillcrests, Dwyer’s Red Gum occurs with Black 
Cypress Pine and various ironbark species (ID471). Creek 
lines contain the riparian red gum forest (ID399) with small 
areas of sedgeland (ID400). On deep sands the forests grade 
into Melaleuca uncinata (Broombush) shrubland (ID141) 
and on stony rises Green Mallee often dominated (ID256) 
(see below). Shrubby White Box – cypress pine woodland 
(ID412) occurs between Mendooran and the southern Pilliga 
forests to the north. 
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The forests of the Pilliga Scrub

The 500 000 hectare Pilliga Scrub (Rolls 1981) between 
Coonabarabran in the south and Narrabri in the north 
represents the largest inland forest in NSW. Most of the 
area is composed of Pilliga Sandstone but there are small 
areas of acid volcanic outcrop (trachyte), alluvial soil along 
creeks, outwash sands, loams and clays on the northern and 
western edges and small areas of rich basalt soils on the 
forest edge in the south-east. Floristic groups in these forests 
were classified in RACAC (2004) based on available plot 
data but further survey of conservation reserves may refine 
this classification. The NSWVCA classification is largely 
based on RACAC (2004) with the addition of a few plant 
communities previously poorly sampled and not recognised 
but either recorded in vegetation reports or observed during 
NSWVCA field traverses (Benson 1999–2009). A history 

of the Pilliga forests is presented in the popular book A 
Million Wild Acres by Eric Rolls (1981). Some of Rolls’ 
views on forest structure and ecological processes have 
been questioned by Norris (1996), Norris et al. (1991) and 
Benson & Redpath (1997). A preliminary broad description 
of the forest vegetation communities was prepared by 
Binns et al. (1999) with a summary published in Binns & 
Beckers (2001). A plant species list is provided in Beckers 
& Binns (2000). Most of the forest was mapped (“typed”) 
by Lindsay (1967) using aerial photographs, vehicular and 
horseback traverses. While focussing on mapping canopy 
tree species for commercial forestry purposes, the “Lindsay 
Typing” nevertheless provides spatial data that could be re-
interpreted (splitting or lumping of polygons) for developing 
a more “ecological” vegetation map of the Pilliga forests that 
takes into account overall floristic composition. 

Fig. 44. ID467 Eucalyptus nubila – Callitris endlicheri open forest 
in Goonoo State Conservation Area (agd66) 32°0’ 30.3” S 148°47’ 
32.1”E. Photographer, Jaime Plaza, 07/05/2005.

Fig. 45. ID468 Eucalyptus crebra – Callitris endlicheri – Daviesia 
acicularis – Allocasuarina diminuta open forest on a sandstone ridge 
on the Mendooran – Dubbo Road in Goonoo State Conservation 
Area (AGD66) 31°54’32.8”S, 149°2’24”E. Photographer, Jaime 
Plaza, 13/5/09.

Fig. 46. ID403 Eucalyptus sideroxylon – Callitris endlicheri – 
Eucalyptus fibrosa open forest in Dapper Nature Reserve (agd66) 
32°15’ 46.3” S 149°11’ 18.9”E. Photographer, Jaime Plaza, 
07/05/2005. 

Fig. 47. D88 Eucalyptus pilligaensis (Pilliga Box) – Callitris 
glaucophylla shrubby woodland in Pilliga West National Park. 
This tall woodland is common on loam soils in the BBS Bioregion 
(AGD66) 30°34’ 53.8”S 148°43’ 29.5”E. Photographer, Jaime 
Plaza, 3/05/08.



Cunninghamia 11(4): 2010 Benson, Richards, Waller & Allen, New South Wales Vegetation classification and Assessment: Part 3 535

As a consequence of nine new community conservation 
(CCAZ) reserves established under the NSW Western 
Regional Forest Assessment concluded in 2005, there are 
now 12 conservation reserves in the Pilliga forests covering 
242 100 hectares or nearly half of the total forest area. As 
of early 2010, the Pilliga forest reserves were: Dandry 
Gorge Aboriginal Area (AA) 382 hectares, Lane Mill Flora 
Reserve (FR) 731 hectares, Merriwindi CCAZ3 (State 
Conservation Area SCA) 1711 hectares, Pilliga CCAZ1 
(National Park NP) 10 592 hectares, Pilliga CCAZ3 (SCA) 
33 248 hectares, Pilliga East CCAZ2 (AA) 1344 hectares, 
Pilliga East CCAZ3 (SCA) 24 597 hectares, Pilliga Nature 
Reserve (NR) approxiamtely 83400 hectares, Pilliga West 
CCAZ1 (NP) 7886 hectares, Pilliga West CCAZ3 (SCA) 35 
822 hectares, Timallallie CCAZ1 (NP) 39 277 hectares and 
Yaragin CCAZ1 (NP) 3118 hectares. 

A total of 39 plant communities are recorded in the Pilliga 
forests in Version 3 of the NSWVCA database. Non forest 
communities include shrublands such as Broombush ID141, 
Swamp Paperbark ID410, Fringe Myrtle heath ID415 and 
Spur-wing Wattle ID425; mallee shrublands include Green 
Mallee ID256 and White Mallee ID414 and wetlands include 
the sedgelands ID361 and ID400 and tank gilgai ponds 
(ID416). These non-treed plant communities are described 
separately below. Approximately 30 forests or woodlands are 
described for the Pilliga forests, These are dominated by the 
tree species: Corymbia trachyphloia subsp. amphistomatica 
(White Bloodwood), Eucalyptus fibrosa (Red Ironbark), 
Eucalyptus crebra (Narrow-leaved Ironbark), Eucalyptus 
pilligaensis (Pilliga Box), Callitris glaucophylla (White 
Cypress Pine), Callitris endlicheri (Black Cypress Pine), 
Allocasuarina luehmannii (Buloke), Eucalyptus populnea 
subsp. bimbil (Poplar Box) and Eucalyptus chloroclada 
(Dirty Gum). 

Pilliga Box tall open forest (ID88) (Figure 47) occurs 
in patches throughout the Pilliga forests on loamy soils 
often with shrub species such as Dodonaea viscosa subsp. 
angustifolia, Dodonaea viscosa subsp. cuneata, Acacia 
hakeoides, Geijera parviflora, Myoporum montanum and 
Acacia ixiophylla. It is well represented in the reserve 
system. In the southern Pilliga forests to Coonabarabran 
and the Warrumbungle National Park, Inland Scribbly Gum 
occurs with White Bloodwood, Red Stringybark and Black 
Cypress Pine in a shrubby woodland on sandstone (ID379) 
(Figure 37). One of the most common ironbark forests in 
the Pilliga forests and beyond its boundaries is dominated 
by Eucalyptus crebra (Narrow-leaved Ironbark) with White 
Cypress Pine, Buloke and a shrub and grass understorey 
(ID398) (Figure 48). It occurs on flats with sandy loam 
soils. A separate Narrow-leaved Ironbark forest is restricted 
to the western Warrumbungle Range and southern-western 
Pilliga (ID394). Most Narrow-leaved Ironbark forest has 
been extensively logged with regrowth present at various age 
classes. Narrow-leaved Ironbark forest sometimes grades 
into forests dominated by White Cypress Pine (ID396) that 
in some locations may be a consequence of past timber 

stand treatment. On the western side of the Pilliga forests, 
one of the most common plant communities is dominated 
by Eucalyptus populnea (Poplar Box) with White Cypress 
Pine, Buloke, Atalaya hemiglauca (Whitewood) and a 
range of shrub species including Geijera parviflora, Acacia 
ixiophylla and Dodonaea viscosa subsp. spatulata (ID397) 
(Figure 49). This shrubby Poplar Box woodland grades into 
a grassy Poplar Box woodland (ID244) on heavier soils 
mainly in the Darling Riverine Plains Bioregion to the west. 
Belah woodland (ID55), common on loam to clay soils in 
the NSW northern wheatbelt, occurs in small patches in the 
west Pilliga forests merging with Poplar Box and Pilliga 
Box communities. On heavier clay soils small patches of 
Brigalow open forest (ID35) occupies clayey soils in the 
northern edge of the Pilliga forests. 

On sandstone outcrops mainly west of the Newell Highway, 
the most common shrubby open forest / woodland is 
dominated by Corymbia trachyphloia subsp. amphistomatica 
(White Bloodwood) and Eucalyptus fibrosa (Red Ironbark) 
often with Black Cypress Pine (ID405) (Figure 50). A 
separate Red Ironbark community occurs with Acacia 
burrowii (ID404) (Figure 51) on more sandy soil in the 
central to western Pilliga forests. In the eastern to south-
eastern Pilliga forests a separate White Bloodwood – Broad 
leaved Ironbark forest occurs on rocky sandstone hills 
(ID406) (Figure 52) containing different shrub species from 
the forests in west Pilliga often with co-dominance of the 
low tree Acacia cheelii (Motherumbah). Interspersed with 
ID406 (including in Pilliga Nature Reserve) are small areas 
of Eucalyptus nubila (Blue-leaved Ironbark) dominated open 
forest (ID423). Also, in the south-eastern Pilliga forests, 
ID407 is dominated by Red Ironbark, White Bloodwood, 
Black Cypress Pine and a diverse group of shrub species. 
This woodland grades into Black Cypress Pine (ID417) 
woodland / open forest that extends south into the Garawilla 
region. All of the floristically similar Pilliga shrubby forest 
plant communities IDs 404, 405, 406, 407, 417 and 423 
contain a large number of shrub species that vary in their 
distribution and abundance over the extent of the Pilliga 
forests. The forests are subjected to occasional intense 
wildfire. Understorey shrub composition and structure differs 
substantially between areas recently burnt and those unburnt 
for decades (compare Figure 50 to Figure 51). 

Mugga Ironbark dominated tall shrubby woodland (ID402) 
is rare in the Pilliga forests compared to other ironbark 
vegetation types. Similarly, Eucalyptus melanophloia 
(Silver-leaved Ironbark) dominated woodland (ID413) or 
open forest is restricted in area. 

A few sandstone hillcrests centred on the Pilliga Nature 
Reserve in the south-eastern section of the Pilliga forests 
contain two highly restricted types of low open forest. One is 
dominated by Eucalyptus macrorhyncha (Red Stringybark) 
(ID419), the other by Dwyer’s Red Gum (ID424) (Figure 
53) with both exhibiting a similar mid-dense to dense shrub 
layer growing on siliceous sandy soil. A visually striking 
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Fig. 48. ID398 Eucalyptus crebra – Callitris glaucophylla – 
Allocasuarina luehmannii tall open forest on Jacks Creek Road, 
Jacks Creek State Forest, Pilliga forests (AGD66) 30°26’ 59.5”S 
149°45’ 13.4”E. Photographer, Jaime Plaza, 27/8/2008.

Fig. 49. ID397 Eucalyptus populnea subsp. bimbil (Poplar Box) 
– White Cypress Pine – Eremophila mitchellii (Budda) shrubby 
woodland, Ramp Fire Trail in Pilliga West State Conservation Area 
(AGD66) 30°31’ 34.6”S 148°52’ 48.7”E. Photographer, Jaime 
Plaza, 4/05/08.

Fig. 50. ID405 Corymbia trachyphloia – Eucalyptus fibrosa – 
Callitris endlicheri shrubby woodland on a hillcrest in Galloway 
Fire Trail in Pilliga Nature Reserve (AGD66) 30°50’ 20.8”S 
149°38’ 25.4”E. Photographer, Jaime Plaza, 21/3/09.

Fig. 51. ID404 Recently severely burnt (2006) Eucalyptus fibrosa 
(Red Ironbark) woodland with Acacia burrowii shrub regrowth, 16 
foot Road, Eugigal State Forest, Pilliga forests (AGD66) 30°45’ 
47”S 149°10’ 20.9”E. Photographer, Jaime Plaza, 7/05/08.

Fig. 52. ID406 Corymbia trachyphloia subsp. amphistomatica 
(White Bloodwood) – Eucalyptus fibrosa (Red Ironbark) – Acacia 
cheelii woodland on a sandstone ridge outcrop, Scratch Road, 
Pilliga East State Forest (AGD66) 30°36’ 28”S 149°50’ 59.3”E. 
Photographer, Jaime Plaza, 27/8/2008.

Fig. 53. ID424 Eucalyptus dwyeri – Eucalyptus crebra dense heath 
low open woodland on a flat sandstone ridge in Pilliga Nature 
Reserve (AGD66) 30°51’ 38.5”S 149°36’ 17.3”E. Photographer, 
Jaime Plaza, 21/3/09.
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plant community in the north-eastern Pilliga forests is a tall 
open forest dominated by Angophora leiocarpa (Smooth-
barked Apple) with White Bloodwood, Narrow-leaved 
ironbark and both Black and White Cypress Pine and a heath 
shrub understorey containing species such as Brachyloma 
daphnoides subsp. pubescens, Xanthorrhoea johnsonii, 
Persoonia sericea, Bossiaea rhombifolia subsp. rhombifolia 
and Jacksonia	 scoparia (ID422) Figure 54). This open 
forest extends north towards Warialda and is allied to a 
more northern NSW Smooth-barked Apple tall forest in the 
sandstone forests around Yetman (ID368) that contains some 
different shrub and tree species.

The most common red gum species in the Pilliga forests is 
Eucalyptus chloroclada (Dirty or Baradine Gum) which is 
a dominant tree in three forest communities. ID399 (Figure 
55) is a riparian red gum – Leptospermum polygalifolium 
subsp. transmontanum (tea tree) woodland on the banks of 
sandy streams throughout the Pilliga where other red gums 
Eucalyptus camaldulensis (River Red Gum) and Eucalyptus 
blakelyi (Blakely’s Red Gum) intergrade with it. River Red 
Gum is restricted to the larger perennial streams such as the 
lower Baradine Creek. Dirty Gum also occurs in Angophora 
floribunda (Rough-barked Apple) dominated open forest 
with White Cypress Pine on sandy alluvial or colluvial flats 
and lower slopes (ID401). On higher slopes Dirty Gum co-
dominates open forests or woodlands with White Cypress 
Pine and White Bloodwood on sandy soils (ID409) and on 
shallow soils on sandstone Black Cypress Pine and White 
Bloodwood (ID408) (Figure 56). 

Allocasuarina luehmannii (Buloke) woodland (ID411) 
(Figure 57) is mainly restricted to outwash, sodic soil in 
the north-western Pilliga forests grading into Melaleuca 
densispicata tall shrubland (ID410) where the water 
table is close to the land surface. It also grades into “tank 
gilgai” wetland (ID416) on clay soils. Buloke occurs with 
Eucalyptus chloroclada (Dirty Gum) on deep sand lenses 
(Sand Monkeys) in the west Pilliga region (ID206) and 
a similar forest occurs on the edge of the Trinkey State 
Conservation Area on the western edge of the Liverpool 
Plains (ID148) south-east of the Pilliga forests.

Several woodland types occur on higher nutrient alluvial 
or basaltic soils in the Pilliga Scrub. Small areas of Yellow 
Box – White Cypress Pine grassy woodland (ID421) (Figure 
58) occurs on alluvial terraces adjacent to major steams 
grading into small areas of Fuzzy Box woodland (ID202). 
Eucalyptus albens (White Box) shrubby woodland occurs 
on higher nutrient soils on the edge of the Pilliga forests 
including ID412 in the eastern Pilliga forests, including on 
basalt, extending south into the Garawilla region east of 
Coonabarabran. The other shrubby White Box woodland, 
ID393, occurs in the extreme south-western Pilliga forests 
extending south into Warrumbungle National Park and the 
surrounding region. A small area of dry rainforest dominated 
by Ficus rubiginosa (Rusty Fig), Alphitonia excelsa (Red 
Ash) and Notelaea microcarpa (Mock Olive) (ID388) 

(Figure 59) occurs on protected sandstone hills in and on the 
edge of Pilliga East Aboriginal Area. Fire history may be a 
determinant of this rare community.

Sandstone forests between Narrabri and Yetman

White Cypress Pine, Buloke, Narrow-leaved Ironbark, 
Smooth-barked Apple, Corymbia dolichocarpa (Large-
fruited Bloodwood), Corymbia tesselaris (Carbeen), 
Corymbia trachyphloia (White Bloodwood), Dirty Gum and 
Stringybark She Oak are the main tree species comprising 
the canopy of open forests on sandstone outcrops or deep 
sandy soils between Narrabri and the Queensland border 
in the BBS Bioregion. Most of these open forests have a 
shrubby understorey with the species composition gradually 
changing from south to north. White Cypress Pine is 
omnipresent across these landscapes with some previous or 
current State Forests being subject to forestry practices that 
favour it over eucalypt species, a good example being in the 
previous Mission State Forest (now part of Terry Hie Hie 
Aboriginal Area).

Tall open forest dominated by White Cypress Pine and Silver-
leaved Ironbark with Geijera parviflora (Wilga) shrub layer 
is widespread between Narrabri and Yetman with the largest 
areas near Terry Hie Hie, east of Moree (ID418) (Figure 60). 
This forest grades into shrubby Poplar Box woodland on 
loamy soils (ID397) near Narrabri. Eucalyptus fibrosa (Red 
Ironbark) open forest is relatively rare north of Narrabri 
compared to its abundance in the Pilliga Scrub and Goonoo 
forest to the south. Small areas occur on rocky hills between 
Warialda and Yetman where Eucalyptus fibrosa occurs with 
Allocasuarina inophloia (Stringybark She Oak) (ID443).

Corymbia tesselaris (Carbeen) woodland often occurring 
with White Cypress Pine and River Red Gum occurs on 
sandy rises adjacent to rivers in the northern-most parts of 
BBS, NAN and Darling Riverine Plains Bioregions (ID71). 
To the south, small areas of Carbeen – White Cypress Pine 
– Acacia leiocalyx (Curracabah) – White Box tall woodland 
are scattered on sandy soil in the forests between Narrabri 
and Warialda (ID428). 

Dthinna Dthinnawan National Park (formally Bebo State 
Forest) is situated on sandstone hills near Yetman. It contains 
a number of distinct plant communities. One of the most 
structurally distinctive woodlands in the BBS Bioregion 
occurs on sodic (highly alkaline) outwash sandy soils on 
the western side of Dthinnia Dthinnawan National Park 
that contains a tree canopy of Buloke and a dwarf form of 
Eucalyptus microcarpa (Inland Grey Box) with a ground 
cover dominated by the hummock grass Triodia scariosa 
subsp. yelarbonensis (ID235) (Figure 61). This low woodland 
grades into Melaleuca densispicata shrubland (ID363) on 
scalded clays and into Yetman sodic wetlands (ID364) where 
the water table reaches the ground surface. On the eastern 
edge of Dthinna Dthinnawan National Park Eucalyptus 
blakelyi	 <–>	 tereticornis intergrade (Blakely’s Red Gum 
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Fig. 54. ID422 Angophora leiocarpa (Smooth-barked Apple) – 
Corymbia trachyphloia – Callitris endlicheri shrubby woodland on 
Delwood Road in Pilliga East State Conservation Area (AGD66) 
30°48’ 0.6”S 149°37’ 24.5”E. Photographer, Jaime Plaza 26/8/2008. 

Fig. 55. ID399 Eucalyptus camaldulensis x Eucalyptus	 blakelyi 
(red gum) woodland with Leptospermum polygalifolium in a sandy 
creek in the Pilliga forests (AGD66) 30°27’ 56.3”S 149°3’ 1.4”E. 
Photographer, Jaime Plaza, 5/05/08. 

Fig. 56. ID408 Eucalyptus chloroclada (Dirty Gum) – Callitris 
endlicheri (Black Cypress Pine woodland on sandstone rise in 
Bullawa Creek CCAZ3, north of Narrabri (AGD66) 30°20’ 23.9”S 
149°53’ 30.7”E. Photographer, Jaime Plaza, 21/8/2008.

Fig. 57. ID411 Allocasaurina luehmannii (Buloke) woodland on 
sodic soils in Pilliga National Park in the north-western Pilliga 
forests with a Cladia retipora lichen crust (AGD66) 30°30’ 2.5”S 
149°21’ 21.3”E. Photographer, Jaime Plaza, 25/8/08.

Fig. 58. ID421 Eucalyptus melliodora – Callitris glaucophylla 
woodland on a terrace flat above Borah Creek in Pilliga Nature 
Reserve (AGD66) 30°51’ 51.1”S 149°31’ 10.9”E. Photographer, 
Jaime Plaza, 21/3/2009.

Fig. 59. ID388 Alphitona excelsa – Fucus rubiginosa – Notelaea 
microcarpa dry rainforest on the slopes of Willala Mountain, 
eastern Pilliga forests (AGD66) 30°49’ 59.2”S, 149°45’ 49.7”E. 
Photographer, Jaime Plaza, 21/3/2009.
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x Forest Red Gum) occurs with Eucalyptus moluccana 
(Coastal Grey Box) and Angophora floribunda in a shrub 
grass woodland (ID367) (Figure 62) on loam to clay soil. 
This woodland extends into the Park along watercourses and 
in depressions with the red gum having been misidentified as 
River Red Gum in past botanical surveys. It is one of a few 
locations in NSW where Forest Red Gum occurs west of the 
Great Dividing Range. The woodland is somewhat similar 
to east coast valley woodlands containing the same mix 
of tree species, especially those in south east Queensland. 
An associated Grey Box woodland (ID374) also occurs in 
this area. Dthinna Dthinnawan National Park also contains 
floristically distinct and highly restricted swampy woodland 
on white sand dominated by Eucalyptus	 blakelyi	 (ID369) 
(Figure 63). This is probably the most restricted eucalypt-
dominated woodland plant community in the NSW North-
western Slopes with a known extent of 35 hectares. It occurs 
on white sand lenses with an impervious subsoil layer 
that maintains a high water table. The Proteaceous small 
tree / tall shrub Xylomelum cunninghamianum (Woody 
Pear) is conspicuous and other shrub species include 
Leptospermum polygalifolium subsp. transmontanum, 
Gompholobium virgatum var. aspalathoides, Calytrix 
longiflora and Conospermum taxifolium. Ground species 
include the endangered fern Platyzoma microphyllum along 
with Schoenus ericetorum, Pomax umbellata, Brachyscome 
diversifolia var. dissecta. More common plant communities 
in Dthinna Dthinnawan National Park and surrounding 
regions include ID371 dominated by Silver-leaved Ironbark 
and Stringybark She Oak; ID373 (Figure 64), a tall open 
forest dominated by Narrow-leaved Ironbark, White Cypress 
Pine and Buloke tall open forests and on higher hillcrests; 
ID370, containing Black Cypress Pine with Dirty Gum, 
Large-fruited and White Bloodwood and Stringybark 
She Oak. Small areas of Acacia (Wattle)-dominated low 
forest occur on hillcrests including species such as Acacia 
sparsiflora, Acacia crassa and Acacia burrowii (ID372).

One of the most common shrubby forests on sandstone and 
sandy soils between Warialda and Yetman is dominated by 
White Bloodwood, Dirty Gum with either White or Black 
Cypress Pine and a shrubby understorey (ID431). Another 
common forest type is dominated by Angophora leiocarpa 
(Smooth-barked Apple) forming a tall open forest with 
White and Black Cypress Pine, Long-fruited Bloodwood 
and Dirty Gum (ID368). A poorly defined grassy Smooth-
barked Apple forest occurs on sandy flats west of Warialda 
(ID450) and an open forest with Smooth-barked Apple – Red 
Stringybark – Black Cypress Pine open forest occurs near 
Warialda, including in Arakoola Nature Reserve (ID448) 
(Figure 65). These Smooth-barked Apple communities 
merge with the southern type (ID422) that extends north 
from the Pilliga Scrub to the Warialda district. 

The sandstone forests grade into grassy woodlands on alluvial 
loam to clay soils such as Silver-leaved Ironbark – White 
Cypress Pine – Rough-barked Apple woodland on alluvial 
terraces (ID237) from near the Pilliga forests to Yetman. 

Fig. 60. ID418 Callitris glaucophylla (White Cypress Pine) tall 
woodland in Terry Hie Hie Aboriginal Area (agd66) 29°45’18.78”S 
150°9’37.38”E. Photographer, Jaime Plaza, 21/11/2007.

Fig. 61. ID235 Tridodia scariosa subsp. yelarbonensis (spinifex) 
with Allocasuarina leuhmannii (Buloke) and Eucalyptus 
microcarpa (Western Grey Box) on sandy soil over sodic subsoil 
between Yetman and Yelarbon (agd66) 28°47’ 48.8S 150°43’ 
26.6”E. Photographer, Jaime Plaza, 14/11/07. 

Fig. 62. ID367 Eucalyptus	blakelyi x tereticornis with Eucalyptus 
moluccana shrub grass woodland on a valley flat on Bebo Road 
north-east of Yetman (agd66) 28°52’54.3”S, 150°54’30.36”E. 
Photographer, Jaime Plaza, 15/11/2007. 
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Fig. 63. ID369 Eucalyptus	blakelyi – Xylomelum cunninghamianum 
(Woody Pear) shrub swamp woodland with the endangered fern 
Platyzoma microphyllum on siliceous white sand in Dthinna 
Dthinnawan National Park near Yetman (agd66) 28°51’ 12.6”S, 
150°49’ 37.2”E. Photographer, Jaime Plaza, 15/11/2007.

Fig. 64. ID373 Eucalyoptus crebra – Allocasuarina luehmannii 
– Allocasuarina inophloia open forest in Dthiniia Dthinnawan 
National Park near Yetman (agd66) 28°48’3.42”S 150°54’9.78”E. 
Photographer, Jaime Plaza, 15/11/2007.

Fig. 65. ID448 Angophora leiocarpa (Smooth-barked Apple) – 
Eucalyptus macrorhyncha (Red Stringybark) shrubby open forest on 
sandstone hills in Arakoola Nature Reserve (agd66) 29°17’23.64”S 
150°47’51.72”E. Photographer, Jaime Plaza, 18/11/2007. 

Fig. 66. ID449 Allocasuarina inophloia – Eucalyptus crebra low 
woodland with Prostanthera cryptandroides subsp. eupharasioides 
and the grass Cleistochloa rigida in Strathmore State Forest 
(agd66) 29°23’31.08”S 150°23’35.76”E. Photographer, Jaime 
Plaza, 19/11/2007. 

Fig. 67. ID179 Eucalyptus viridis (Green Mallee) mallee forest 
with shrubby understorey on a stony hill in Burra Yurril Aboriginal 
Area, south of Yetman (agd66) 29°5’25.86”S 150°48’26.94”E. 
Photographer, Jaime Plaza, 16/11/2007.

Fig. 68. ID256 Eucalyptus viridis (Green Mallee) mallee woodland 
on Ironbark Crossing Road in Pilliga State Conservation Area 
(AGD66) 30°36’ 43”S 149°11’ 35.1”E. Photographer, Jaime Plaza, 
24/3/08.
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A feature of shallow sandstone and acid volcanic soils in the 
northern BBS and NAN Bioregions is the prevalence of the 
small tree Allocasuarina inophloia (Stringybark She Oak) 
as a canopy or sub-canopy tree. It occurs with Silver-leaved 
Ironbark in ID371 and is common in Narrow-leaved Ironbark 
forest (ID373) on sandstone hills near Yetman. An unusual 
and restricted plant community in which Stringybark She 
Oak is a dominant tree is Stringybark She Oak – Narrow-
leaved Ironbark – sticky mintbush low woodland (ID449) 
(Figure 66) that occurs on sandstone rises north-west of 
Warialda including in Strathmore State Forest and in Bullala 
National Park. Its understorey is dominated by Prostanthera 
cryptandroides subsp. euphrasioides (Sticky Mintbush), 
Acacia conferta, Pimelea linifolia subsp. collina and Acacia 
amblygona. In the NAN Bioregion to the east, Stringybark 
She Oak occurs on acid volcanic substrate with Eucalyptus 
andrewsii, Eucalyptus crebra, Eucalyptus dealbata and 
Callitris endlicheri (IDs 505, 584, 600).

Mallee, Broombush and other myrtaceous shrublands on 
sandstone and sand

The most common mallee vegetation is dominated by 
Eucalyptus viridis (Green Mallee) that often grows on iron-
rich sandstone rises or low hills. There are two communities 
of Green Mallee. ID179 (Figure 67) occurs in the BBS and 
Nandewar Bioregions north from Narrabri to near Warialda, 
often with White Cypress Pine, Alphitonia excelsa (Red Ash) 
and typically viney scrub species such as Carissa ovata. The 
other Green Mallee community, ID256 (Figure 68), occurs 
from Dubbo to the Pilliga forests. It typically contains shrub 
species such as Dodonaea viscosa subsp. cuneata, Melichrus 
urceolatus, Cassinia arcuata and Acacia	hakeoides. Neither 
of these Green Mallee types is threatened although they are 
restricted in extent. A more threatened and rarer mallee type 
is ID414 dominated by Eucalyptus dumosa (White Mallee) 
with Eucalyptus dwyeri, Callitris endlicheri and often 
Eucalyptus fibrosa. This occurs in small stands on sandy 
soils near Coolbaggie Nature Reserve north of Dubbo and 
in the Pilliga forests further north. A highly restricted mallee 
heath occurs on an aeolian sandplain near Gilgandra being 
dominated by Eucalyptus dwyeri with shrubs including 
the she oak Allocasuarina diminuta subsp. diminuta, 
Grevillea arenaria subsp. canescens, Calytrix tetragona and 
Leptospermum divaricatum (ID474). 

The most common shrubland in the Pilliga Scrub and Goonoo 
sandstone regions of the BBS Bioregion is dominated by 
Melaleuca uncinata (Broombush) often with Acacia burrowii 
(Burrow’s Wattle) forming a tall shrubland (ID141) (Figure 
69). This occurs on deep sandy soils over sandstone substrate 
and includes a rich diversity of shrub species including 
Melaleuca uncinata, Acacia burrowii, Westringia cheelii, 
Calytrix tetragona, Acacia triptera, Melaleuca diosmatifolia, 
Cryptandra amara var. amara, Acacia tindaleae, Acacia 
caroleae, Acacia mariae, Micromyrtus sessilis, Allocasuarina 
diminuta subsp. diminuta and Mirbelia pungens. A few 

Fig. 69. ID141 Melaleuca uncinata (Broombush) – Calytrix 
tetragona – Acacia mariae tall shrubland, Ironbark Crossing Road, 
Pilliga State Conservation Area (AGD66) 30°38’ 29.2”S 149°11’ 
0.7”E. Photographer, Jaime Plaza, 24/08/2008.

Fig. 70. ID366 Heathland dominated by Calytrix tetragona (Fringe 
Myrtle) on sandstone rock flats in Dthinna Dthinnawan National 
Park near Yetman (agd66) 28°46’59.34”S 150°51’24.54”E. 
Photographer, Jaime Plaza, 14/11/2008.

Fig. 71. ID612 Leptospermum parvifolium – Leptospermum 
polygalifolium (teatree) shrubland on rocky slope on Narrabeen 
Sandstone near Towarri National park north of Scone (AGD66) 
31°53’6.8”S 150°47’57”E. Photogrpaher, Jaime Plaza, 10/5/09. 
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shrublands are dominated by Calytrix tetragona (Fringe 
Myrtle). Small patches of dense shrubland dominated by 
Acacia triptera (Spur-wing Wattle) and Calytrix tetragona 
with Harmogia densifolia (ID425) occur in the Pilliga and 
Goonoo forests. In the far north of the BBS Bioregion, a 
shrubland dominated by Calytrix tetragona, Harmogia 
densifolia and Hibbertia crinita is restricted to sandstone rock 
flats mostly in Dthinna Dthinnawan National Park near Yetman 
(ID366) (Figure 70) while in the north-western Pilliga Scrub 
forests Calytrix tetragona, Acacia spectabilis and Brachyloma 
daphnoides subsp. daphnoides dominate a shrubland in small 
forest openings on sandy loam soil (ID415).

In the Mendooran region in the southern part of the BBS 
Bioregion small patches of shrubland dominated by Melaleuca 
thymifolia (Thyme Honey-myrtle), Pultenaea microphylla 
and Leucopogon biflorus occur on sandy watercourses 
overtopped with Blakely’s Red Gum (Eucalyptus	blakelyi) 
or ironbark such as Eucalyptus sideroxylon (ID472). A 
tea tree (Leptospermum parvifolium and Leptospermum 
polygalifolium subsp. transmontanum) dominated tall 
shrubland (ID612) (Figure 71) occurs on Triassic sandstone 
outcrops along creeks on the southern lower slopes flanks 
of the Liverpool Range including in Towarri National Park 
north of Scone. This is compositionally similar to Sydney 
Basin Bioregion tea tree riparian shrublands. 

Shrublands in the Warrumbungle, Mount Kaputar and on 
the Liverpool Ranges 

On high hillcrests in Warrumbungle National Park, such as 
along the Grand High Tops walking trail, small areas of very 
tall Acacia doratoxylon (Currawang) shrubland (ID390) 
grows on trachyte ridges (Figure 72). Associate species 
include Tumbledown Gum and the shrub Beyeria viscosa. 
On the rocky summits of trachyte peaks in the Warrumbungle 
Range, a distinct shrubland (ID391) (Figure 73) contains 
shrub species including Phebalium squamulosum subsp. 
coriaceum, Acrotriche rigida, Ozothamnus obcordatus 
subsp. major, Leionema viridiflorum and Calytrix 
tetragona. A variation of ID391 is dominated by the she 
oak Allocasuarina gymnanthera along with Ozothamnus 
obcordatus subsp. obcordatus, Micromyrtus sessilis, Acacia 
cultriformis and Melichrus erubescens (ID392). This occurs 
on the top of Bluff Mountain and perhaps a few other peaks. 

A common shrubland on high trachyte peaks and rock shelves 
on the Mount Kaputar volcanic massif contains mallee forms 
of Eucalyptus dwyeri (Dwyer’s Red gum) and Eucalyptus 
nandewarica (Nandewar Mallee) with a heath understorey 
including Kunzea sp. ‘Mount Kaputar’, Ozothamnus 
obcordatus subsp. major, Calytrix tetragona, Acacia triptera 
and Olearia ramulosa (ID521, Figure 74). A variant on this 
shrubland occurs on rock outcrops in the Dripping Rock 
region to the south-east of Mount Kaputar (ID520).

On the Liverpool Range, a structurally and floristically 
distinct plant community is ID611 (Figure 75): “Grass Tree 

Fig. 72. ID390 Acacia doratoxylon tall shrubland on ridge running 
north of Bluff Mountain in Warrumbungle National Park (AGD66) 
31°20’ 57.6”S, 148°58’ 40.2”E. Photographer, Jaime Plaza, 
16/09/06. 

Fig. 73. ID391 Heathland with Phebalium squamulosum subsp. 
coriaceum on top of Bluff Mountain in Warrumbungle National 
Park (AGD66) 31°20’ 57.6”S 148°58’ 40.2”E. Photographer, Jaime 
Plaza, 16/09/06.

Fig. 74. ID521 Heathy shrublands on trachyte outcrops in the 
Mount Kaputar area, Mount Kaputar NP (GDA94) 30°16’ 02”S 
150°03’ 12”E. Photographer, P. Richards, 11/12/2007.
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tall shrubland on shallow basalt soil and talus on the Liverpool 
Range”. This tall open shrubland is dominated by the grass 
tree Xanthorrhoea glauca subsp. glauca and is restricted to 
basalt rock-scree. A similar grass tree community occurs on 
serpentinite near Bingara. Another restricted shrubland that 
also occurs on basalt hillslope and scree on the Liverpool 
Range is dominated by Melicytus dentatus (Tree Violet) and 
the cough bush Cassinia uncata (ID499).

Shrublands in the New England / Nandewar bioregions 
on granite and acid volcanic substrates 

A number of shrublands occur on rhyolite and granite 
outcrops in the west New England and Nandewar Bioregions 
including in the vicinity of Tingha, Kings Plains, Severn 
River, Mole Creek and Tenterfield. On the western New 
England Tableland a heathy shrubland / woodland with 
White Cypress Pine, Eucalyptus prava (Orange Gum) 
and Acacia spp. occurs on granite outcrop in the Moonbi 
region north of Tamworth (ID555). A more widespread 
shrubland in the north-western New England Bioregion, 
including near Bendemeer and the upper Severn River, 
contains Black Cypress Pine and Orange Gum with a heath 
understorey (ID503). A threatened shrubland colloquially 
known as the Howell shrubland (ID519) (Figure 76) occurs 
near Copeton Dam and Inverell in the NAN Bioregion. It 
contains shrub species such as Homoranthus prolixus, 
Babingtonia densifolia, Acacia triptera and Leucopogon 
neoanglicus. A restricted shrubland / woodland on Bolivia 
Hill in the northern part of the New England Bioregion 
(ID548) contains an unusual assemblage of species such 
as the trees Acacia pycnostachya, Callitris endlicheri, 
Eucalyptus	prava,	Eucalyptus	dealbata,	Eucalyptus	banksii	
and Eucalyptus boliviana and the shrubs Leucopogon 
neoanglicus, Micromyrtus sessilis, Kunzea bracteolata and 
Leptospermum arachnoides. Shrublands are widespread 
on acid volcanic outcrops in the Severn River and Kings 
Plains regions including the widely distributed ID561 with 
over-topping trees of Black Cypress Pine, Orange Gum and 
Eucalyptus caleyi subsp. caleyi and containing shrub species 
such as Calytrix tetragona, Leucopogon neoanglicus and 
Allocasuarina brachystachya. A more restricted shrubland 
occurs on rhyolite peaks near Pindari Dam dominated by 
low trees of Allocasuarina inophloia (Stringybark She Oak), 
Black Cypress Pine, Eucalyptus dwyeri (Dwyer’s Red Gum) 
with shrubs such as Calytrix tetragona, Melichrus urceolatus, 
Leptospermum brevipes, Cassinia laevis and Leucopogon 
melaleucoides (ID600). A larger variety of shrublands occur 
on granite substrates in the eastern half of the New England 
Tableland Bioregion but they are not covered in this version 
of the NSWVCA.

Acacia-dominated shrublands and woodlands

Remnants of a previously widespread Acacia pendula 
(Weeping Myall) low woodland (ID27) occur on alluvial 
clay soil on the Liverpool Plains and on the western edge 

of the BBS Bioregion. Small patches of Acacia stenophylla 
(River Cooba) tall shrubland (ID214) occur on inland 
floodplains. Various Acacia-dominated shrublands occur on 
sandstone including ID372 that contains Acacia sparsiflora, 
Acacia crassa, Alphitonia excelsa, Acacia burrowii and 
Allocasuarina inophloia near Yetman. An Acacia cheelii 
(Motherumbah) – red gum – White Cypress Pine woodland 
occurs in the Warialda to Yetman region (ID430) (Figure 77). 
In the Warrumbungle-Coonabarabran region in the southern 
part of the BBS Bioregion, ID389 is dominated by Acacia 
cheelii (Motherumbah), Corymbia trachyphloia subsp. 
amphistomatica (White Bloodwood) and Black Cypress 
Pine. Acacia doratoxylon (Currawang) tall shrubland is 
rarer on the NSW north-western slopes compared to NSW 
south western slopes. Small patches occur on sandstone 
and trachyte hillcrests on the Warrumbungle Range (ID390) 

Fig. 75. ID611 Xanthrorhoea glauca subsp. glauca tall grasstree 
open shrubland on a basalt rock scree on Heavens Ridge Fire Trail in 
the northern part of Towarri National Park (AMG66) 31°51’51.9”S 
150°46’5.9”E. Photographer, Jaime Plaza, 10/5/09.

Fig. 76. ID519 Heathy shrubland with Homoranthus prolixus in 
the Howell area of the New England Tablelands, Goonoowigal 
State Conservation Area (GDA94) 29°48’ 55”S 151°07’ 05”E, 
Photographer, P. Richards, 26/10/2007.
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(Figure 72). At the southern edge of the BBS Bioregion 
crossing into the Sydney Basin Bioregion, small areas of 
Acacia linearifolia woodland (ID476) (Figure 78) occur on 
sandstone rises in ironbark-dominated open forests. Acacia 
homalophylla (Yarran) – dominated tall shrubland (ID77) 
occurs in small patches throughout the BBS Bioregion, 
including on the Liverpool Plains.

Riparian shrublands and forblands

In the southern part of the BBS Bioregion stream banks 
are often dominated by a Callistemon sieberi (Bottlebrush) 
shrubland (ID333) (Figure 79), a community that extends 
into the NSW South Western Slopes Bioregion. A common 
riparian shrubland at high elevations on the Warrumbungle 
Range and western Liverpool Range is dominated by 
tea tree species such as Leptospermum gregarium or 
Leptospermum polygalifolium subsp. transmontanum with 

the forbs Hydrocotyle tripartita, Hydrocotyle peduncularis 
(Pennyroyal), Gratiola peruviana and the rush Juncus 
vaginatus in the ground cover (ID446). In creeks and 
drainage areas in the NAN and west New England Bioregion 
a shrubland dominated by Leptospermum polygalifolium 
subsp. transmontanum (tea tree), Pultenaea setulosa and 
Hakea	 microcarpa occupies various substrates including 
acid volcanic and granite (ID574) (Figure 80).

Native grasslands

Native grasslands are a feature of this region compared 
to most other parts of NSW. In the extreme west Astrebla 
(Mitchell Grass)-dominated low chenopod shrub grassland 
occurs on alluvial soils (ID43) mainly in the DRP Bioregion 
grading into similar grassland occurring on deep black 
earth and clay soils around Moree to the east (ID52) that 
is dominated by Dichanthium sericeum subsp. sericeum 

Fig. 77. ID430 Acacia cheelii – Eucalyptus dwyeri woodland in 
Couradda National Park (AGD66) 30°5’ 2.6”S 149°55’ 58”E. 
Photographer, Jaime Plaza, 23/8/2008.

Fig. 78. ID476 Acacia linearifolia – Eucalyptus dealbata low open 
forest on a white claystone ridge north of Goolma in NSW SWS 
Bioregion (AGD66) 32°9’26.9”S 149°14’9.3”E. Photographer, 
Jaime Plaza, 12/5/09.

Fig. 79. ID333 Callistemon sieberi riparian shrubland with weedy 
ground cover on Wullumburrawing Creek on the property Balmerah 
west of Coonabarabran (AGD66) 31°22’ 55.9”S, 149°3’ 1.1”E. 
Photographer, Jaime Plaza, 23/3/09. 

Fig. 80. ID574 Leptospermum spp. (tea-tree) riparian shrubland 
south-west of Tingha, west New England Bioregion (GDA94) 
29°57’ 49”S 151°11’ 08”E. Photographer, P. Gilmour, 10/03/2008. 
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(Queensland Bluegrass). 100km to the south east of Moree 
on the Liverpool Plains, grassland was once very extensive 
but is now mostly cleared. These Liverpool Plains grasslands 
(ID102) (Figure 81) mainly occupy deep black earth, alluvial 
soils derived from basalt. They are listed as part of an 
Endangered Ecological Community. Their current floristic 
compostion is dominated by Austrostipa aristiglumis 
(Plains Grass), Dichanthium sericeum subsp. sericeum, 
Austrodanthonia bipartita and Aristida leptopoda and the 
daisy Leiocarpa panaetioides. Prior to European settlement 
and the introduction of domestic stock this grassland probably 
contained a higher cover of palatable grass species such as 
Themeda avenacea and Eulalia aurea (Lang 2008, Allen & 
Benson in prep.). In montane valleys on the New England 
Tableland small areas of snow grass-dominated grassland 
occur in valleys subject to cold air drainage (ID586) (Figure 
82). These are now mainly cleared or heavily modified 
and are dominated by Poa labillardierei var. labillardierei, 
Pennisetum alopecuroides, Carex appressa and Poa 
sieberiana. Small patches of native grassland occur on rocky 
hills. Examples include ID427 containing Cymbopogon 
refractus, Tripogon loliiformis, Enneapogon gracilis and 
Poa sieberiana on volcanic outcrops with Callitris. 

A few hummock (Triodia) native grasslands occur in the 
BBS/NAN Bioregions. ID117 occurs on deep sandy red 
earth soils in the Narran Lake region including in Narran 
Lake Nature Reserve. ID235 containing species such as 
Triodia scariosa subsp. yelarbonensis, Aristida calycina var. 
calycina and Panicum simile is a feature of sodic outwash 
soils between Yetman and Yelarbon in Queensland and 
ID460, dominated by Triodia scariosa subsp. scariosa, 
occurs in small patches on steep hills in the Mount Kaputar 
to Bingara region, especially on serpentinite and silcrete. 

Derived native grasslands

Derived grasslands cover a large proportion of the NSW 
north western slopes and west-NET Bioregion. They cover 
a much higher proportion of the landscape compared to the 
NSW South-western Slopes Bioregion (see discussion in 
Benson 2008). While pasture “improvement” with exotic 
species is increasing, such introduced pastures probably 
cover less than 30% of the overall non-cropped area cleared 
of original woodland or forest cover (author’s estimate). 
Derived grasslands are defined where >50% of the ground 
cover is composed of indigenous species as defined as native 
vegetation under the NSW Native Vegetation Act 2003. 
These grasslands can form a semi-natural matrix between 
natural remnants. They are generally classified broadly in 
the NSWVCA as floristic composition alters markedly with 
grazing intensity or history of crop cultivation. 

An example of a widespread type of derived grassland at 
lower elevations, including in the Moree region, is Windmill 
Grass grassland (ID49) dominated by Chloris truncata, 
Enteropogon acicularis, Enneapogon nigricans and 
Dactyloctenium radulans. Derived Austrostipa (speargrass)-

dominated grasslands are widespread at mid-elevations 
including ID395 in the vicinity of Coonabarabran and the 
Warrumbungle Range, ID451 in the northern part of the BBS 
and NAN Bioregions and ID484 on the slopes above and 
hills surrounding the Liverpool Plains. ID511 (Figure 83) is 
a common derived grassland on clay soils on hills and flats 
and is dominated by Queensland Bluegrass (Dichanthium 
sericeum subsp. sericeum) with Bothriochloa macra (Red 
Leg Grass), Bothriochloa decipiens and Sporobolus creber 
(Rats-tail Grass). Throughout the mid to lower elevations 
of the study area a derived wiregrass grassland (ID619) 
occurs in locations where White Box has been cleared. This 
contains grass species such as Aristida personata, Aristida 
vagans, Aristida ramosa and Austrodanthonia bipartita. At 
high elevations in the NET Bioregion, derived snow grass 
grassland (ID569) (Figure 84) occurs in areas cleared of trees 

Fig. 81. ID102 Liverpool Plains grassland on black earth soil 
dominated by Austrostipa aristiglumis and Dichanthium sericeum, 
near Bundella (AGD66) 31°28’ 53”S 150°5’ 12.1”E. Photographer, 
Jaime Plaza, 19/3/09.

Fig. 82. ID586 Tussock grassland in a cold air drainage valley with 
Poa labillardierei var. labillardierei and Pennisetum alopecuroides 
in a TSR on Walcha-Niangala Road 0.5km S of MacDonald River 
(GDA94) 31°06’ 60”S 151°26’ 46”E. Photographer, P. Richards, 
30/03/2008.
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containing species such as Poa sieberiana, Poa labillardierei 
var. labillardierei, Themeda australis, Sorghum leiocladum 
and Bothriochloa macra.

Wetlands

With the exception of the two western outlying BBS sub-
regions including Narran Lake, flooplains are less extensive 
compared to the Darling Riverine Plains Bioregion that 
adjoins the BBS Bioregion to the west. However, a number of 
wetland communities occur in the BBS Bioregion. Wetlands 
dominated by sedges occur along impeded creeks in valleys 
including on the western side of the NET Bioregion. On 
the clay floodplains of the most inland areas bordering the 
Darling Riverine Plains Bioregion, shallow sedge-dominated 
depressions occur (ID53). These are often surrounded 
by Coolabah woodland (ID40, ID39) with small areas of 
Acacia stenophylla (River Cooba) tall shrubland (ID241). 
Muehlenbeckia	 florulenta (Lignum) shrubland (ID247) 
(Figure 7), Phragmites australis (Common Reed) reedland 
(ID181) and Typha (Cumbungi) rushland (ID182) occur in 
regularly flooded areas with small areas of Aeschynomene 
indica (Budda Pea) and Channel Millet (Echinochloa 
inundata) (ID375) occurring in channels with Coolabah 
woodland north of Walgett. 

Small patches of floristically distinct wetland, dominated by 
Nyphoides, Ottellia and sedge species, occupy depressions 
on sodic soils in the Yetman region (ID364) (Figure 85). 
These grade into Melaleuca densispicata Swamp Paper-bark 
(ID363) (Figure 86) open shrubland on sodic outwash scalds. 
Both ID363 and ID 364 extend from Yetman to Yelarbon in 
Queensland where the landscape is colloquially known as 
the “Yelarbon Desert” (Fensham et al. 2007). 

An unusual wetland restricted to the BBS Bioregion occurs 
in “tank gilgai” that are formed on cracking, clay, alluvial 
soils in the north-western Pilliga Scrub forests extending 
north into the Darling Riverine Plains Bioregion (ID416) 
(Figure 87). This wetland is dominated by species such as 
Pseudoraphis spinescens, Panicum decompositum, Juncus 
aridicola, Cyperus gunnii subsp. gunnii, Eleocharis pusilla, 
Marsilea hirsuta and the critically endangered Myriophyllum 
implicatum that was recently discovered in NSW during 
our surveys. The “tank” gilgais can be over one hectare in 
size forming a chain of ponds that may be important for 
migratory wetland bird species. ID416 grades into a very 
restricted Pilliga forest Allocasuarina luehmannii (Buloke) 
– Swamp Paper-bark low woodland / tall shrubland (ID410) 
on outwash sodic soils that is similar to ID363 in the Yetman 
region, described above.

In addition to the alluvial plains sedgeland ID53 mentioned 
above, several sedgeland wetlands are present in valleys 
and along creeks. ID447 occurs in shallow depressions in 
the Coolatai region such as in Arakoola Nature Reserve. 
The Juncas and sedge-dominated ID400 (Figure 88) occurs 
along sandy creeks in the western Pilliga forests and a 

similar community ID361 occurs in the southern Pilliga and 
Warrumbungle areas near Coonabarabran. A highly restricted 
and possibly unique wetland occurs on an impeded creek at 
Ulungra Springs near Mendooran (ID465). It is dominated 
by Typha domingensis, Phragmites australis, Pennisetum 
alopecuroides, Poa labillardierei var. labillardierei and a 
range of sedges. At higher elevations extending into the 
western NET Bioregion, a sedgeland fen community is present 
in shallow basins and impeded creeks (ID582) (Figure 89). 
This is dominated by Carex appressa, Carex gaudichaudiana, 
Scirpus polystachyus, Stellaria angustifolia and Carex 
tereticaulis. Other high elevation wetlands include ID497 
(Figure 90) in swamps on the basaltic Liverpool Range that is 
dominated by a shrub layer of Leptospermum gregarium and 
Hakea	microcarpa with a ground cover of Gratiola peruviana, 
Stellaria angustifolia, Cyperus sphaeroideus, Ranunculus 
inundatus, Hydrocotyle peduncularis and Isotoma fluviatilis 
subsp. fluviatilis. In the west NET Bioregion a montane 
wetland (ID500) (Figure 91) occurs in plateau lakes. This is 
dominated by Eleocharis acuta, Glyceria australis, Carex 
gaudichaudiana and Lachnagrostis filiformis. A greater 
number of fen and bog wetland types occur to the east of the 
Great Dividing Range in the NET Bioregion. These are not 
covered in this version of the NSWVCA.

Protected areas in the BBS, NAN and west New 
England Bioregions

As of June 2010, the BBS/NAN/west NET bioregions 
contained a total of 136 protected areas (Table 6, Figure 92) 
comprising 115 public conservation reserves and at least 21 
secure property agreements. Most of these protected areas 
are shown in Figure 93. The summed area of these protected 
areas is 659 934 hectares or 7.11% of the area (Table 6). For 
NSW as a whole, over 347 340 hectares of land have been 

Fig. 83. ID511 Dichanthium sericeum subsp. sericeum – 
Bothriochloa spp. – Austrostipa aristiglumis derived grassland 
on alluvial soils north of Narrabri. Photographer, Jaime Plaza, 
21/8/2008.
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Fig. 84. ID569 Poa sieberiana (snow grass) – Themeda australis 
(Kangaroo Grass) derived grassland on the New England Tableland, 
TSR on Walcha-Niangala Road 0.5km S of MacDonald River 
(GDA94) 31°06’ 60”S 151°26’ 46”E. Photographer, P. Richards, 
30/03/2008.

Fig. 85. ID364 Freshwater wetland with water-plants in small 
depressions on sodic soils in the Yetman region (agd66) 28°40’ 
42.9”S 150°43’ 47.7”E. Photographer, Jaime Plaza, 14/11/07. 

Fig. 86. ID363 Melaleuca densispicata (Swamp Paper-bark) 
sodic scald wetland / shrubland on the Yetman – Yalarbon Road 
(agd66) 28°46’ 50.1”S 150°43’ 19.9”E. Photographer, Jaime Plaza, 
14/11/07.

Fig. 87. ID416 “Tank Gilgai” wetland in Pilliga National Park, 
north-west Pilliga forests (AGD66) 30°30’ 22.8”S, 149°22’ 16.5”E. 
Photographer, Jaime Plaza, 25/8/2008.

Fig. 88. ID400 Cyperus spp – Juncus aridicola sedgeland wetland, 
Merriwee Creek West Pilliga (AGD66) 30°35’ 43.7”S 148°55’ 
39”E. Photograph, Jaime Plaza, 4/05/08.

Fig. 89. ID582 Tussock Carex spp. sedge fens in a valley with 
impeded drainage, TSR on Walcha-Niangala Road 0.5km S 
of MacDonald River (GDA94) 31°06’ 60”S 151°26’ 46”E. 
Photographer, P. Richards, 30/03/2008.
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added to the conservation reserve system in NSW between 
mid–2008 and mid–2010 (compare Table 6 here to Table 6 
on page 648 in Benson 2008). This excludes the 100 000 
hectares of new River Red Gum Reserves mainly in the 
Riverina Bioregion that were announced in May 2010. Over 
9.1% of NSW is now in protected areas. 

If it is assumed that approximately 35% of woody native 
vegetation remains in the BBS/NAN and west NET 
Bioregions (i.e. approx. 3,250,000 ha) then approximately 
20% (over 600 000 ha) of this is in protected areas (some 
areas of non-woody native vegetation types are also in 
protected areas). The average size of all protected areas is 
4852 hectares with National Parks, State Conseration Areas 
and Nature Reserves larger than secure property agreements 

(Figure 92). In fact, secure property agreements comprise 
a small amount (8493 hectares or 1.3%) of the overall 
protected area system, highlighting a need to increase their 
number and coverage through various NSW private land 
conservation initatives. 

As of April 2010, the protected areas in the BBS/NAN/
west NET Bioregions included 42 National Parks (including 
CCAZ1), 39 Nature Reserves, 26 State Conservation 
Areas (including CCAZ3), six Aboriginal Areas (including 
CCAZ2), two Flora Reserves under the NSW Forestry Act 
1916 and 15 Conservation Agreements (VCAs) under the 
NSW	 National	 Parks	 and	 Wildlife	 Act 1974. A number of 
secure (99 year) property agreements have been entered into 
under the previous NSW Native Vegetation Conservation Act 
1998 or the Native Vegetation Act 2003 where they contained 
areas with appropriate management codes to maintain or 
improve native vegetation. However, at this stage, few of these 
Native Vegetation Act 2003 secure property agreements are 
recorded in the NSWVCA database due to the difficulty of 
accessing records. Minor additions to the protected area status 
of a number of plant communities would be made if all secure 
property agreements under the Native Vegetation Act 2003 
were collated into the database. Three secure caveats under the 
NSW Nature Conservation Trust Act 2001 are also in the area. 

A number of protected areas overlap or occur near to the 
boundary of the BBS Bioregion. Narran Lake Nature Reserve 
is split between the BBS and the previously classified 
Darling Riverine Plains Bioregion and is fully covered here. 
Dapper Nature Reserve and Goodiman State Conservation 
Area overlap into the NSW South-western Slopes Bioregion 
and are fully covered here. Durrigerie SCA, Goulburn River 
National Park and Towarri National Park overlap into the 
Sydney Basin Bioregion. Durridgerie SCA is covered as it 
mainly occurs in the BBS Bioregion. Goulburn River NP 
is mainly in the Sydney Basin Bioregion so is not covered 
in this version of the NSWVCA and has close affinities to 
the sandstone landscapes in Wollemi NP and other parts of 
the Sydney Basin Bioregion. The northern half of Towarri 
NP on the Liverpool Range is in the BBS Bioregion and is 
covered but not the southern half which contains several 
plant communities confined to the Sydney Basin Bioregion. 
A number of conservation reserves are adjacent to or straddle 
the boundary of the Nandewar and Sydney Basin Bioregions 
or Nandewar east-New England Tableland region including 
Manobalai NR, Wingen Maid NR, Wallabadah NR, Tomalla 
NR, Back River NR and Ben Halls Gap NP. These are not 
covered in this version of the NSWVCA. 

As the NSWVCA expands to cover eastern NSW, plant 
communities in the reserves adjoining the bioregions 
covered here will be assessed and the protected area extent 
statistics for plant communities in the NSWVCA database 
will be modified. 

Of the 315 communitues, 31 (10%) plant communities 
are not sampled in protected areas; 82 (26%) have  
< 1%, 147 (47%) have < 5%, 171 (55%) have < 10% and 

Fig. 90. ID497 Leptospermum gregarium – Eleocharis dietrichiana 
– Gratiola peruviana – Pratia pedunculata swamp in Coolah 
Tops National Park (AGD66) 31°44’ 44.2”S 150°1’ 39.7”E. 
Photographer, Jaime Plaza, 24/3/09.

Fig. 91. ID500 Upland wetlands of the New England Tablelands, 
Mother of Ducks Lagoon, Guyra (GDA94) 30°13’ 24”S 151°40’ 
03”E. Photographer, P. Richards, 14/12/2007.
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192 (62%) have < 15% of their pre-European extent in 
protected areas (Table 7). If 10% of pre-European extent 
in protected areas is set as an adequacy target based on the 
Commonwealth Government’s National Reserve System 
program (Commonwealth Government 1999), 144 (46%) of 
the communities are adequately protected. This is supported 
by the distribution of communities in protected area codes 
in Table 8. Assuming that the protected area codes 1a, 1b, 
1c, 2a, 2b, 2c, 3a, 3b, 3c (Table 8) represent moderate to 
high representation in protected areas (as defined in pages 

372–373 in Benson 2006), then 127 (40%) of the 315 plant 
communities fall into these categories (Table 8). 

The protected area status of the 315 plant communities in 
the BBS, NAN and west-NET Bioregions is proportionally 
higher than that the protected area status of plant communities 
in NSW Western Plains as reported in Benson et al. (2006) 
and the NSW South-western Slopes Bioreion as reported in 
Benson (2008). As mentioned above, substantial additions to 
the reserve system in 2005 greatly improved the protected 
area status of some plant communities. 

Fig. 92. Size in hectares of protected areas in the BBS, NAN and west-NET Bioregions as of April 2010 assuming all DECCW acquired 
lands at that time are added to reserves. This includes parts of protected areas that overlap with other bioregions with the exception of 
Goulburn River National Park which is excluded. Thin columns in foreground are the areas of individual protected areas. Wide columns 
in background contain the cumulative area for each type of protected area. The number, type and area of each protected area type are 
shown in the white boxes. Columns are: diamonds = Historic Sites, light grey = Flora Reserves, black = Aboriginal Area, dark grey = State 
Conservation Areas, brick pattern = secure property agreements under National	Parks	and	Wildlife	Act 1974, Nature Conservation Trust 
2001 and Native Vegetation Act 2003, white = Nature Reserves, and diagonal stripe = National Parks. 
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Most of the plant communities with > 10% of their pre-
European extent in protected occur on sandstone substrates 
in the Pilliga Scrub, Goonoo forests and Yetman forests 
or on acid volcanic substrates in locations such as the 
Warrumbungle Range, Mount Kaputar, Kings Plains, Severn 
River and hills near Ashford. Native grasslands and grassy 
woodlands that occur on high nutrient soils, including on 
soils derived from basalt and alluvium occurring on plains, 
floodplains, alluvial plains, valley flats and on low undulating 
hills are mainly cleared and cropped and consequently are 
very poorly sampled in the protected area system.

Assessment of threats to the vegetation

Clearing of over 60% of the BBS/NAN/west-NET Bioregions 
(Figure 4) has mainly focussed on grassy woodlands and 

native grasslands and lead to their severe fragmentation and 
loss of extent. An increasing threat is the conversion of native 
ground cover in grassy open woodland or woodland to exotic 
pasture or crops. While pasture “improvement” using exotic 
species is less prevalent in proportional area compared to the 
NSW South-western Slopes Bioregion, it is accelerating in 
parts of the NET and NAN Bioregions. Expanded irrigated 
and dryland cropping is an intensification of agriculture that 
substantially affects native vegetation on rich soils on flat 
or undulating terrain (Figures 94 & 95). The expansion of 
cropping over the last decade is documented in a cropping 
history mapping database available through http://canri.
nsw.gov.au/nrdd/records/ANZNS0208000228.html. One 
consequence of exotic pasture, fertilizer application and 
clearing is episodic tree dieback that has particularly affected 
grassy woodlands in the New England Tableland since the 
1970s (Nadolny 1995). Current increase in populations of 

Fig. 93. Protected areas in the BBS, NAN and west-NET Bioregions in mid-2010 showing conservation reserves managed by DECCW NSW, 
Flora Reserves managed by NSW State Forests and some secure property agreements on private land including voluntary Conservation 
Agreements (VCAs). 
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insect species that cause dieback, indicates that another 
episode of tree dieback may impact on NET woodlands 
(Nadolny pers. comm.). Tree dieback is also present in 
water-stressed riparian or floodplain woodlands including 
River Red Gum woodland (Figure 96).

A major threat to grassy woodlands and grasslands is the 
invasion of exotic weed species. The most aggressive of these 
is the North African / Middle Eastern grass Hyparrhenia 
hirta (Coolatai Grass) (Figure 97). Since its introduction in 
the 1940s this species has spread rapidly, particularly on rich 
soils in the northern parts of the BBS and NAN Bioregions. 
Coolatai Grass is difficult to manage as it is resistant to some 
herbicides, is not very palatable to stock when mature and 
seeding and it can invade beyond roadside infestations into 
native vegetation (McArdle et al. 2004, Nadolny 2006). 
Climatic modelling of its potential spread (Chejara et al. 
2010) indicates that Coolatai Grass is a threat to a large area 
of southern Australia including native grasslands around 
Moree and on the Liverpool Plains that have already been 
cleared to small proportions of their original extent. In 
contrast to the situation of Coolatai Grass, one of the greatest 
introduced plant pests of the early 20th Century, the cactus 
Opuntia stricta (Prickly Pear) (Figure 98), has been brought 
under control by the Cactoblastis insect. 

Extensive logging has reduced the original tree size classes 
in forests on basalt soils on the Liverpool Range and in the 
widespread open forests and woodlands of ironbark and 
cypress pine in the sandstone country between Dubbo and 
Yetman (Figure 99). In some areas, the practice of ‘timber stand 
improvement’ has altered canopy composition by removing 
the less commercially important species, such as eucalypt box 
species (Eucalyptus microcarpa, E. albens, E. melliodora), 
to encourage the preferential regeneration of commercially 
valuable tree species such as Callitris glaucophylla (White 
Cypress Pine) and Eucalyptus crebra (Narrow-leaved 
Ironbark). Felling living and dead trees for fire-wood has 
affected woodland areas near major towns including to the 
west of Armidale on the New England Tableland (Wall 1997). 
Fire wood is also cut for city markets in some privately owned 
woodland on the north-western slopes. 

Clearing and fragmentation over the last 100 years 
prevents widespread wildfires burning large regions with 
the exception of the Pilliga (Figure 100), Goonoo and 
Torrington woodlands and forests. Shrubby woodlands and 
forests contain shrub species that require time for growth 
and seed production. Wildfire occurs every few decades in 
the Pilliga Scrub, Goonoo and other forests near Dubbo and 
in the shrubby woodlands in the Howell-Tingha region. In 
comparison, fire is now rare in fragmented grassy woodland 
remnants that may have been subjected to low intensity patch 
burns by Aboriginal people before European settlement. 

Mining has destroyed areas of Poplar box – White 
Cypress Pine – Ironwood woodland at Lightning Ridge 
and surrounding regions. However, its greatest impact is 

occurring in the Gunnedah Basin including in the Liverpool 
Plains IBRA sub-region where coal mining is expanding 
rapidly. This mining is impacting on a range of shrubby 
woodlands on hills and grassy woodlands on plains. Mining 
of asbestos at Woodsreef has impacted on the restricted 
Triodia and Xanthrorrhoea-dominated vegetation type there. 

Overall, a lower proportion of a plant communities are 
assessed as being threatened (critically endangered, 
endangered, vulnerable) in applying the NSWVCA threat 
criteria (Appendix B in Benson 2006) compared to the 
NSW South-western Slopes Bioregion assessed in Benson 
(2008). Applying these threat criteria to the 315 BBS/NAN/
west NET Bioregions plant communities resulted in 15 
communities being considered as critically endangered (CE), 
59 endangered (E), 60 vulnerable (V), 99 near threatened 
(NT) and 82 least concern (LC) (Table 8). This implies 
that 43% of the plant communities fall into the threatened 
categories (CE, E, or V). 

The Listed Under Legislation field has been altered in Version 
3 of the NSWVCA database to record the Endangered 
Ecological Community (EEC) under the NSW Threatened 
Species Conservation Act and/or the Threatened Ecological 
Community (TEC) under the Commonwealth Environmental 
Protection and Biodiversity Conservation Act that align with 
a VCA plant community. Most VCA communities that are 
assessed as correlating to a listed or nominated EEC/TEC 
are recorded as being “part” of an EEC or TEC because most 
EECs and TECs are more broadly classified compared to the 
NSWVCA classification. 

As of April 2010, 61 of the 315 plant communities were 
part or equivalent to endangered (or threatened) ecological 
community (EEC/TEC) listings (Table 9). Of these, 50 
were listed as EECs under the NSW Threatened Species Act 
1995 (TSC Act) and 35 under the Australian Environmental 
Protection and Biodiversity Conservation Act 1999 (Table 
9) (some are listed under both laws). Concerning nominated 
EECs, as of June 2010 six plant communities are included 
in nominated EEC listings in the TSC Act and four in 
TEC nominations to the EPBC Act (Table 9). A number of 
other NSWVCA plant communities classified in the area 
warrant nomination and listing as EECs based on the threat 
assessment in the NSWVCA. 

The number of plant communities in different NSWVCA 
threat categories in the nine CMA areas so far completely 
or partially covered in the NSWVCA are presented in Table 
10. This updates similar data presented for western CMAs 
in Version 2 of the NSWVCA (Benson 2008). A total of 
245 (42%) of the 585 communities, so far classified in the 
NSWVCA acros11.5 IBRA Bioregions, are threatened (CE, 
E or V). The threatening process fields in the NSWVCA 
database list or describe the type and degree of threats to 
each plant community.
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ID  
No

Common Name Listed, nominated under TSC or EPBC Acts

27 Weeping Myall open woodland of the Darling Riverine 
Plains and Brigalow Belt South Bioregions

Listed TSC Act, E: Myall Woodland in the Darling Riverine Plains, Brigalow 
Belt South, Cobar Peneplain, Murray-Darling Depression, Riverina and NSW 
South Western Slopes Bioregions (Part); Listed EPBC Act, E: Weeping Myall 
Woodlands (Part);

35 Brigalow – Belah open forest or woodland on alluvial 
often gilgaied clay soil mainly in the Brigalow Belt South 
Bioregion

Listed TSC Act, E: Brigalow within the Brigalow Belt South, Nandewar and 
Darling Riverine Plains Bioregions (Part); Listed EPBC Act, E: Brigalow 
(Acacia harpophylla dominant and co-dominant) (Part); 

37 Black Box woodland wetland on NSW central and 
northern floodplains including the DRP and BBS 
Bioregions.

Nominated  Commonweath EPBC Act; Listed TSC Act, E: Coolibah – Black 
Box Woodland of the northern riverine plains in the Darling Riverine Plains 
and Brigalow Belt South Bioregions (Part);

40 Coolabah open woodland wetland with chenopod/grassy 
ground cover on grey and brown clay floodplains

Nominated  Commonweath EPBC Act; Listed TSC Act, E: Coolibah - Black 
Box Woodland of the northern riverine plains in the Darling Riverine Plains 
and Brigalow Belt South Bioregions (Part);

43 Mitchell Grass grassland – chenopod low open shrubland 
on floodplains in the semi-arid (hot) and arid zones

Listed EPBC Act, CE: Natural grasslands on basalt and fine-textured alluvial 
plains of northern New South Wales and southern Queensland (Part); 

52 Queensland Bluegrass -/+ Mitchell Grass grassland on 
cracking clay floodplains and alluvial plains mainly the 
northern-eastern Darling Riverine Plain Bioregion

Listed EPBC Act, CE: Natural grasslands on basalt and fine-textured alluvial 
plains of northern New South Wales and southern Queensland (Part); 

71 Carbeen – White Cypress Pine – River Red Gum – 
bloodwood tall woodland on sandy loam alluvial and 
aeolian soils in the northern BBS and DRP Bioregions

Listed TSC Act, E: Carbeen Open Forest community in the Darling Riverine 
Plains and Brigalow Belt South Bioregions (Part); 

77 Yarran shrubland of the NSW central to northern slopes 
and plains

Nominated NSW TSC Act; 

81 Western Grey Box – cypress pine shrub grass shrub tall 
woodland in the Brigalow Belt South Bioregion

Listed TSC Act, E: Western Grey Box Woodland in the Riverina, NSW 
South Western Slopes, Cobar Peneplain, Nandewar and Brigalow Belt South 
Bioregions (Part); Listed EPBC Act, E: Grey Box (Eucalyptus microcarpa) 
Grassy Woodlands and Derived Native Grasslands of South-eastern Australia 
(Part);

101 Poplar Box – Yellow Box –  Grey Box grassy woodland / 
open woodland on dark cracking clay soils in the Brigalow 
Belt South Bioregion

Listed TSC Act, E: Native Vegetation on Cracking Clay Soils of the Liverpool 
Plains (Part); Probably Listed EPBC Act, CE: White Box-Yellow Box-
Blakely’s Red Gum Grassy Woodland and Derived Native Grassland (Part);

102 Liverpool Plains grassland on basalt-derived black earth 
soils, Brigalow Belt South Bioregion

Listed TSC Act, E: Native Vegetation on Cracking Clay Soils of the 
Liverpool Plains (Part); Listed EPBC Act, CE: Natural grasslands on basalt 
and fine-textured alluvial plains of northern New South Wales and southern 
Queensland (Part);

113 Ooline closed forest on sandstone and conglomerate rises 
and hills in the Brigalow Belt South Bioregion

Listed TSC Act, E: Cadellia pentastylis (Ooline) community in the Nandewar 
and Brigalow Belt South Bioregions (Part); Listed EPBC Act, E: Semi-
evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar 
Bioregions (Part); 

114 Ooline open forest on claystone mainly in the Nandewar 
Bioregion

Listed TSC Act, E: Cadellia pentastylis (Ooline) community in the Nandewar 
and Brigalow Belt South Bioregions (Part); Listed EPBC Act, E: Semi-
evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar 
Bioregions (Part); 

147 Mock Olive – Wilga – Peach Bush – Carissa semi-
evergreen vine thicket mainly on basalt soils in the 
Brigalow Belt South Bioregion

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Listed EPBC Act, E: Semi-evergreen vine 
thickets of the Brigalow Belt (North and South) and Nandewar Bioregions 
(Part); 

Table 9.  NSW Brigalow Belt South, Nandewar and west-New England Tableland IBRA Bioregion plant communities (61) that 
are part of Endangered Ecological Communities listed or nominated under the NSW Threatened Species Conservation Act 1995 
and/or the Australian Environmental Protection and Biodiversity Conservation Act 1999 as of June 2010. 
Note: The plant communities defined in the NSWVCA are labelled as being either “part” or “equivalent” to listed or nominated EECs. Of those 
correlating to EECs, most VCA plant communities are labelled as being “part” of an EEC. 
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ID  
No

Common Name Listed, nominated under TSC or EPBC Acts

202 Fuzzy Box woodland on colluvium and alluvial flats in 
the Brigalow Belt South (including Pilliga) and Nandewar 
Bioregions

Listed TSC Act, E: Fuzzy Box Woodland on alluvial soils of the South 
Western Slopes, Darling Riverine Plains and Brigalow Belt South Bioregions 
(Part); 

228 Semi-mesic woodland on basalt hills of the dry subtropical 
climate zone, north western slopes of NSW

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Probably part of Listed EPBC Act, E: Semi-
evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar 
Bioregions (Part);

281 Rough-Barked Apple – red gum – Yellow Box woodland 
on alluvial clay to loam soils on valley flats in the northern 
NSWSWS and BBS Bioregions

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

361 Sedgeland fen wetland of spring-fed or runoff-fed creeks 
in the southern Pilliga – Warrumbungles region, Brigalow 
Belt South Bioregion

Nominated NSW TSC Act; 

378 Belah – Wilga -+ White Box dry viney scrub woodland the 
NSW Brigalow Belt South Bioregion

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Listed EPBC Act, E: Semi-evergreen vine 
thickets of the Brigalow Belt (North and South) and Nandewar Bioregions 
(Part); 

388 Rusty Fig – Mock Olive – Red Ash vine dry rainforest on 
siliceous substrates in the Brigalow Belt South Bioregion

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Probably included in Listed EPBC Act, E: 
Semi-evergreen vine thickets of the Brigalow Belt (North and South) and 
Nandewar Bioregions (Part);

421 Yellow Box – White Cypress Pine alluvial terrace flats 
grassy woodland in the Pilliga forests and surrounds, BBS 
Bioregion

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

428 Carbeen – White Cypress Pine – Curracabah – White Box 
tall woodland on sand in the Narrabri – Warialda region of 
the Brigalow Belt South Bioregion

Listed TSC Act, E: Carbeen Open Forest community in the Darling Riverine 
Plains and Brigalow Belt South Bioregions (Part);

433 White Box grassy woodland to open woodland on basalt 
flats in the Liverpool Plains sub-region, BBS Bioregion

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

434 White Box grass shrub hill woodland on clay to loam soils 
on volcanic and sedimentary hills in the southern BBS 
Bioregion

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

437 Yellow Box grassy woodland on lower hillslopes and 
valley flats in the southern NSW BBS Bioregion

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

441 Carbeen – White Box +/- Silver-leaved Ironbark grassy tall 
woodland on basalt hills, BBS Bioregion

Listed TSC Act, E: Carbeen Open Forest community in the Darling Riverine 
Plains and Brigalow Belt South Bioregions (Part);

442 Carbeen tall open woodland – Mock Olive tall closed vine 
thicket on basalt hills in the Northern Basalt sub-region, 
BBS Bioregion

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Listed EPBC Act, E: Semi-evergreen vine 
thickets of the Brigalow Belt (North and South) and Nandewar Bioregions 
(Part); 

445 Brigalow viney scrub open forest on loamy soils in low 
hill landscapes in the northern BBS Bioregion NSW

Listed TSC Act, E: Brigalow within the Brigalow Belt South, Nandewar and 
Darling Riverine Plains Bioregions (Part); Listed EPBC Act, E: Brigalow 
(Acacia harpophylla dominant and co-dominant) (Part); 

452 Mixed vine thicket low eucalypt woodland of the northern-
western Brigalow Belt South Bioregion (NSW)

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Probably part of Listed EPBC Act, E: Semi-
evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar 
Bioregions (Part);

483 Grey Box x White Box grassy open woodland on basalt 
hills in the Merriwa region, upper Hunter Valley

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

496 Yellow Box – White Box – Silvertop Stringybark – 
Blakley’s Red Gum grass shrub woodland mainly on the 
Liverpool Range, BBS Bioregion

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);
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ID  
No

Common Name Listed, nominated under TSC or EPBC Acts

500 Upland wetlands of the New England Tablelands 
Bioregion

Listed EPBC Act, E: Upland Wetlands of the New England Tablelands and 
the Monaro Plateau (Equivalent); Listed TSC Act, E: Upland Wetlands of the 
Drainage Divide of the New England Tableland Bioregion (Equivalent); 

507 Black Sallee – Snow Gum  grassy woodland of the New 
England Tablelands Bioregion

Listed TSC Act, E: Ribbon Gum – Mountain Gum – Snow Gum Grassy 
Forest/Woodland of the New England Tableland Bioregion (Part); 

508 Blakely’s Red Gum – Stringybark – Rough-barked Apple 
open forest of the Nandewar and western New England 
Tablelands Bioregions

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part);

509 Blakely’s Red Gum – White Cypress Pine – Rough-barked 
Apple grassy open forest of drainage lines of the northern 
Nandewar and New England Tablelands Bioregions

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part);

510 Blakely’s Red Gum – Yellow Box grassy woodland of the 
New England Tablelands Bioregion

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part);

513 Candlebark – Ribbon Gum grassy woodland of the New 
England Tablelands Bioregion

Listed TSC Act, E: Ribbon Gum – Mountain Gum – Snow Gum Grassy 
Forest/Woodland of the New England Tableland Bioregion (Part); 

519 Heathy shrubland of the Howell area of the New England 
Tablelands Bioregion

Listed TSC Act, E: Howell Shrublands in the New England Tableland and 
Nandewar Bioregions (Equivalent); 

523 McKie’s Stringybark – Western New England Blackbutt 
– Rough-barked Apple open forest of the New England 
Tablelands Bioregion

Listed TSC Act, E: McKies Stringybark/Blackbutt Open Forest in the 
Nandewar and New England Tableland Bioregions (Equivalent); 

527 Mugga Ironbark – Black Cypress Pine shrubby open forest 
mainly in the Nandewar and northern Brigalow Belt South 
Bioregions

Nominated NSW TSC Act; 

528 Mugga Ironbark – Blakely’s Red Gum open forest of the 
Nandewar and New England Tablelands Bioregions

Nominated NSW TSC Act; 

533 New England Peppermint grassy woodland on granitic 
substrates of the New England Tablelands Bioregion

Nominated  Commonweath EPBC Act; 

534 New England Peppermint grassy woodland on sedimentary 
or basaltic substrates of the New England Tablelands 
Bioregion

Listed TSC Act, E: New England Peppermint (Eucalyptus nova-anglica) 
Woodland on Basalts and Sediments in the New England Tableland Bioregion 
(Equivalent); Nominated  Commonweath EPBC Act; 

538 Rough-barked Apple – Blakely’s Red Gum open forest 
of the Nandewar and western New England Tablelands 
Bioregions

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part); 

544 Rough-barked Apple -/+ cypress pine +/- Blakely’s Red 
Gum riparian open forest / woodland of the Nandewar and 
New England Tableland Bioregions

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part); 

547 Wild Quince – Mock Olive – Rusty Fig – Iamboto – Sweet 
Pittosporum dry rainforest of rocky and scree areas of the 
Nandewar and New England Tablelands Bioregions

Listed EPBC Act, E: Semi-evergreen vine thickets of the Brigalow Belt 
(North and South) and Nandewar Bioregions (Part); Listed TSC Act, E: Semi-
evergreen Vine Thicket in the Brigalow Belt South and Nandewar Bioregions 
(Part); 

554 Ribbon Gum – Mountain Gum – Snow Gum grassy 
open forest or woodland of the New England Tablelands 
Bioregion

Listed TSC Act, E: Ribbon Gum – Mountain Gum – Snow Gum Grassy 
Forest/Woodland of the New England Tableland Bioregion (Part);

566 Mugga Ironbark open forest of the New England 
Tablelands Bioregion

Nominated NSW TSC Act;

571 Ribbon Gum – Rough-barked Apple – Yellow Box grassy 
woodland of the New England Tablelands and North Coast 
Bioregions

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part); 

582 Sedgeland fens wetland of impeded drainage of the 
Nandewar and New England Tablelands Bioregions

Nominated NSW TSC Act; 

589 White Box – White Cypress Pine – Silver-leaved Ironbark 
grassy woodland on mainly clay loam soils on hills mainly 
in the Nandewar Bioregion

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part); 
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ID  
No

Common Name Listed, nominated under TSC or EPBC Acts

590 White Box grassy woodland on the Inverell basalts mainly 
in the Nandewar Bioregion

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part); 

599 Blakely’s Red Gum – Yellow Box grassy tall woodland on 
flats and hills in the Brigalow Belt South and Nandewar 
Bioregions

Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland (Part); Listed TSC Act, E: White 
Box Yellow Box Blakely’s Red Gum Woodland (Part); 

606 Mountain Gum – Ribbon Gum open forest of drainage 
lines of the southern New England Tablelands Bioregion

Listed TSC Act, E: Ribbon Gum – Mountain Gum – Snow Gum Grassy 
Forest/Woodland of the New England Tableland Bioregion (Part); 

607 Montane bogs on the western fall of the New England 
Tablelands Bioregion

Listed TSC Act, E: Montane Peatlands and Swamps of the New England 
Tableland, NSW North Coast, Sydney Basin, South East Corner, South 
Eastern Highlands and Australian Alps Bioregions (Part); 

618 White Box / Grey Box  – Rough-barked Apple – red gum 
grassy woodland on rich soils on hills in the upper Hunter 
Valley

Listed TSC Act, E: White Box Yellow Box Blakely’s Red Gum Woodland 
(Part); Listed EPBC Act, CE: White Box–Yellow Box–Blakely’s Red Gum 
Grassy Woodland and Derived Native Grassland (Part);

622 Grey gum – Forest Red Gum – Yellow Box grassy tall 
open forest on mid-slopes of the Hunter Valley – North 
Coast escarpment

Listed TSC Act, E: Hunter Lowland Redgum Forest in the Sydney Basin and 
NSW North Coast Bioregions (Part);

627 Coobah – Rusty Fig low woodland on limestone outcrops 
in the Tamworth – Attunga region of the Nandewar 
Bioregion

Listed TSC Act, E: Semi-evergreen Vine Thicket in the Brigalow Belt South 
and Nandewar Bioregions (Part); Listed EPBC Act, E: Semi-evergreen vine 
thickets of the Brigalow Belt (North and South) and Nandewar Bioregions 
(Part); 

628 Carbeen -/+ Coolabah grassy woodland on floodplain 
clay loam soil on north-western NSW floodplains, mainly 
Darling Riverine Plain Bioregion

Listed TSC Act, E: Carbeen Open Forest community in the Darling Riverine 
Plains and Brigalow Belt South Bioregions (Part); 

629 Brigalow – Bladder Saltbush open woodland to tall open 
shrubland in the Come-By-Chance region, DRP and BBS 
Bioregions

Listed TSC Act, E: Brigalow within the Brigalow Belt South, Nandewar and 
Darling Riverine Plains Bioregions (Part); Listed EPBC Act, E: Brigalow 
(Acacia harpophylla dominant and co-dominant) (Part); 

   



Cunninghamia 11(4): 2010 Benson, Richards, Waller & Allen, New South Wales Vegetation classification and Assessment: Part 3 557

Management and conservation priorities

A consequence of the 2005 Western Regional Assessment 
forest decision by the NSW Government was that the area 
of conservation reserves increased three fold. New reserves 
focused on public lands, mainly State Forests and some Crown 
leasehold land. Most of these lands were on sandstone or other 
highly siliceous substrates containing ironbark, bloodwood, 
stringybark and hill red gum forests. These mainly shrubby 
forests and woodlands are now, in the main, reasonably well 
protected in conservation reserves as detailed in Table 1. In 
contrast, native grasslands, grassy woodlands and wetlands 
remain under-represented in the protected area system and 
in many cases they are threatened. Native grasslands are 
of particular concern becasue they are mainly cleared and 

Fig. 94. Cropping of wheat on basalt hills in the Blue Knobby 
region with Eucalyptus melanophlia (Silver-leaved Ironbark) 
in the foreground, Munsies Road (agd66) 29° 13’20.1”S, 150° 
35’52.86”E. Photographer, Jaime Plaza, 17/11/2007.

Fig. 95. Sorghum cropping on the rich alluvial soils on the Liverpool 
Plains south of Gunnedah. Less than 5% of the original Liverpool 
Plains native grassland (ID102) remain. Photograph, John Benson, 
2004.

Fig. 96. ID438 Dieback in tree crowns of Eucalyptus camaldulensis 
(River Red Gum) riparian woodland along on Broken Dam Creek 
Black Stump Highway 5 km south of Mullaley (AGD66) 31° 
7’2.4”S, 149° 53’58.1”E. Phogographer, Jaime Plaza, 6/5/09.

Fig. 97. Invasive introduced Hyparrhenia hirta (Coolatai Grass) 
dominating the ground cover of Eucalyptus albens – Eucalyptus 
melanophloia grassy woodland (ID589) on a basalt hill on the 
Yetman – Warialda Road (agd66) 29° 3’38.04”S 150° 43’35.82”E. 
Photographer, Jaime Plaza, 16/11/2007. 

Fig. 98. Opuntia stricta (Prickly Pear) near Yetman. This introduced 
cactus invaded large areas of the NSW North-western Slopes 
until controlled by Cactoblastis insects in one the world’s most 
successful biological control programs. Photograph, Jaime Plaza, 
15/11/2007.
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degraded. Detailed survey, documentation and mapping of 
native grassland would help their protection under NSW 
regulations. Since “grassy” types of vegetation mainly occur 
on private land, gaining landholder support for conserving 
remnants is critical to their protection – a challenge given 
comparative higher prices for cropping versus stock grazing. 

Travelling Stock Reserves often contain native vegetation 
remnants in good to reasonable condition including 
samples of grassy woodlands and grasslands. Examples 
include TSRs on the Liverpool Plains and near Moree that 
contain grasslands and associated grassy woodlands (IDs 
102, 101, 433) (Allen & Benson in prep.) and TSRs in the 
west-New England Nandewar and Nandewar Bioregions 
(Williams & Metcalfe 1991) that contain Mugga Ironbark 
woodlands (IDs 527, 528, 529, 566). TSRs and roadside 
remnants complement the conservation reserve system and 
their protection from continuous grazing and alienation 
to freehold land is important for protecting elements of 
biodiversity and maintaining connectivity in agricultural 
landscapes (Lindenmayer et al. 2010). As stated above, a 
feature of the NSW North-western Slopes compared to the 
South-Western Slopes is the large extent of derived grassland 
in non-cropped areas – mainly in hill landscapes. These 
derived grasslands provide a semi-natural matrix between 
structurally intact native vegetation remnants and should 
where possible be maintained in the landscape. 

Of national biological significance are the various types of 
dry rainforest present in the area. They include Ooline forest 
(Benson 1993) (IDs 113, 114), semi-arid vine thicket (IDs 
147, 378, 445, 442, 452 and elements of IDs 449, 498) and 
dry rainforest in protected gullies or hillslopes in mountain 

ranges (IDs 388, 547). In total, these cover a small total 
extent and are vulnerable to land use change, fire, grazing 
from feral animals including goats and rabbits and invasion 
by exotic plant species. Priority should be given to protecting 
dry rainforest in reserves or via secure property agreements 
with management aimed to reducing feral animals and weeds. 
Key sites for rainforest protection include on basalt hills in 
the Blue Knobby region near Yetman, hills near Warialda 
and south to Bingara, on Turkey Ridge east of Narrabri, hills 
on the Liverpool Plains and on the southern slopes of the 
Liverpool Range. 

Some riparian woodlands and forests link natural remnants 
across agricultural lands and contain tree species that occur 
on higher nutrient soils which in turn may be important 
as a resource for some species of fauna. For example, we 
observed Little Red Flying Foxes roosting in Callistemon 
viminalis riparian low forest (ID362) on basalt soils near 
Warialda. 

Wetlands are another vegetation formation that are poorly 
protected and under threat. This includes sedgeland wetlands 
occurring across all three bioregions (BBS, NAN and west-
NET) in impeded creeks or valleys (IDs 447, 465, 497, 582, 
586); montane lakes on the New England (ID500); sodic 
outwash plains wetlands near Yetman (ID363, 364) and 
the unusual “tank gilgai” wetlands containing the critically 
endangered waterplant Myriophyllum implicatum in the 
north-west Pilliga forests and adjoining private land. 

Fig. 99. Sawn log off-cuts dump site in Eucalyptus crebra – 
Allocasuarina luehmannii – Callitris glaucophylla open forest 
(ID373) in the former Bebo State Forest now Dthinna Dthinnawan 
National Park, near Yetman (agd66) 28° 48’3.42”S 150° 54’9.78”E. 
Jaime Plaza, 15/11/2007.

Fig. 100. Intensely burnt (in 2006) Eucalyptus crebra – 
Allocasuarina luehmannii forest (ID398) in the Pilliga Scrub on 
the Newell Highway, north of Coonabarabran (agd66) 30° 39’4.5”S 
149° 33’27.78”E. Photographer, Jaime Plaza, 13/11/2007.
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Changes to NSW Western Plains and  
South-western Slopes Bioregion plant communities 
in NSWVCA Version 3 

One of the challenges of the NSWVCA database system 
is keeping track of new literature and changes in the NSW 
protected area system. Many minor changes, such as 
typographical errors or species name changes, have been 
made to the 320 NSW Western Plains and NSW South-
western Slopes plant communities published in the 2008 
Version 2 of the NSWVCA database (Benson 2008). Other 
changes are due to user feedback and the addition of new 
conservation reserves. Major changes are kept in a register 
spreadsheet on the Royal Botanic Gardens Sydney web site 
at: http://www.rbgsyd.nsw.gov.au/science/Evolutionary_
Ecology_Research/vegetation_of_nsw.

A total of 226 plant communities are now listed for the 
Western Plains section of NSW. These include two newly 
described plant communities that were not published in 
version 2 of the NSWVCA database in Benson (2008). 
These are: 

ID630 “Black Box – Silver Saltbush chenopod open 
woodland on terrace rises on alluvial plains in the lower 
Darling River and lower Murray River region of the Murray-
Darling Depression Bioregion”; and 

ID631 “White Cypress Pine – Western Rosewood – spinifex 
grass open woodland on sand-dunes in the Murray-Darling 
Depression Bioregion”. 

Both of these arid zone communities occurring in far south-
western NSW and both are derived from new data recorded 
as part of environmental impact assessments that used 
the NSWVCA as the basis for assessment (I. Sluiter pers. 
comm.). 

A total of 146 plant communities are now recorded for the 
NSW South-western Slopes Bioregion, an increase of 11 from 
version 2 in Benson (2008). The 11 additional communities 
include two newly described communities confined to the 
NSW SWS Bioregion. These are:

ID426 “Red Box – White Box +/- Red Stringybark hill 
woodland in the NSW South-western Slopes Bioregion”;

ID633 “Speargrass – Redleg Grass derived grassland on hills 
in the Jindera to Holbrook region, southern South-western 
Slopes Bioregion”

The other eight communities: IDs 412, 435, 461, 464, 476, 
477, 478 and 479 mainly occur in the BBS Bioregion but 
overlap into the northern part of the NSWSWS Bioregion 
between Merriwa, Gulgong and south of Dubbo. Recent 
changes to the IBRA Bioregional boundaries added part of 
the Capertee Valley in the western Blue Mountains region to 
the NSW South-western Slopes Bioregion. This will lead to 
further additions to the list of plant communities in the NSW 
SWS Bioregion.

Revisions to the distribution of plant communities since 
Version 2 have resulted in a limited number of plant 
communities being added to previous lists of occurrence in 
the Western, Lower Murray Darling, Murray, Murrumbidgee, 
Lachlan and Central West CMAs. It is important that the 
PVP Biometric tool used in NSW vegetation regulations is 
regularly updated with these changes so that CMA property 
planning decisions and other environmental assessments are 
based on the latest information in the NSWVCA. 

A number of new conservation reserves in western NSW 
have required changes to the database to include statistics 
on areas of plant communities in these protected areas. 
These include the 90 000 hectare Toorale National Park near 
Bourke that is split between the Darling Riverine Plains and 
Mulga Lands Bioregions; Barwon Nature Reserve, Ginghet 
Nature Reserve and Gwydir Wetlands State Conservation 
Area in the Darling Riverine Plains Bioregion. 

Revised reports generated from Version 3 of the NSWVCA 
database for each of the eight bioregions and the two 
western-most CMAs in the NSW Western Plains Section and 
the NSW South-western Slopes Bioregion are provided on 
the DVD. 

New River Red Gum reserves in the Riverina Bioregion

At the time of writing, approximately 107 000 ha of reserves 
were dedicated to protect River Red Gum forest and other 
floodplain vegetation types mainly in the NSW Riverina 
Bioregion. This includes dedication of new reserves over 
previous State forests or other lands; amalgamation of several 
existing reserves into these new reserves; and changes to the 
names of some existing reserves. Given the complexity of 
these reserve changes, reviewing the protected area status 
of plant communities in them will take considerbale effort. 
Also, a vegetation map of the new reserves may be drafted 
and this would inform protected area statistics Once the new 
River Red Gum forest reserves are taken into account, the 
proportion of extent in protected areas of some Riverina 
Bioregion floodplain plant communities will increase 
thereby changing their NSWVCA protected area codes 
This will particualrly effect the River Red Gum forests and 
woodlands IDs 2, 5, 7, 9, 10 and 11; Black Box woodland 
ID13; Lignum ID17; riverine open areas (ID12); sandhill 
cypress pine and Buloke woodland (ID19, 20) and some 
chenopod shrubland communities. If and when a review is 
completed on the NSWVCA plant communities in the River 
Red Gum reserves, the changes will be documented either 
in a supplementary short communication in this journal or 
posted on the NSWVCA BGT web site. 
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Future progress of and improvements to the 
NSWVCA

As mentioned in the Introduction, the NSWVCA has covered 
11.5 of the 18 IBRA Bioregions (Thackway & Cresswell 
1995, Version 6.1) in NSW. The vegetation in the South East 
Highlands and Australian Alps Bioregions (encompassing 
the NSW Southern Tablelands Botanic Division) is required 
to complete the NSWVCA for four south-western CMA 
areas: Murray, Murrumbidgee, Lachlan and Central West. 
It is anticipated this would include over 200 new plant 
communities in a region of over five million hectares. The 
next logical stage is to complete the eastern half of the New 
England Bioregion and link this to coverage of the NSW 
North Coast that includes the southern part of the South 
East Queensland Bioregion and the entire NSW North Coast 
Bioregion. This would complete the complex north east 
corner of NSW. Subsequent work would involve covering 
the Sydney Basin Bioregion and the South East Corner 
Bioregion. Due to the biological complexity of the NSW 
eastern escarpment and coast, completing the NSWVCA in 
that Section will require the analysis of available abundant 
plot data in combination with expert workshops to fill data 
gaps. It would also require a number of people entering data 
into the NSWVCA database in a coordinated manner. 

Preparations for the NSW coastal classification have 
commenced. For example, Somerville (2009) and Eco 
Logical Australia (2009) have completed a vegetation 
classification for the Hunter-Central Rivers CMA area. 
DECCW Metropolitan Division is finalising over a decade 
of work in surveying and mapping, at fine resolution, most of 
the Sydney Basin Bioregion, including conservation reserves 
(D. Connelly pers. comm.). There has been re-analysis of 
plot data producing a vegetation classification along with the 
production of modelled 1:100 000 scale maps covering NSW 
South Coast (Tozer et al. 2010). A classification of 52 North 
Coast heath communities has been completed and is ready 
for data entry into the NSWVCA database (SGriffiths pers. 
comm.) and expert workshops have been held on developing 
a vegetation classification for the entire NSW North Coast 
and east New England regions. 

The coastal Section could be completed concurrently 
with completing the NSW Tablelands Section eventually 
merging the results to complete a single database vegetation 
classification covering all 80 million hectares of NSW. This 
would take 3–5 years depending on the level of resources put 
to it. The final NSW classification is likely to describe 1400 
–1600 plant communities. This could be expanded to include 
communities based on marine algae or freshwater algae if 
they can be defined.

With feedback to published versions of the NSWVCA 
database improvements are made to the plant community 
records including species assemblages, estimates of extent, 
vegetation description and other factors. Version 3 presented 
here could be improved with the addition of images of 

some NAN and NET plant communities that currently lack 
photographs and with the completion of the State Landscape 
(Mitchell 2002) correlation field. There is also the need 
for a more comprehensive review of vegetation types in 
secure property agreements particularly permanent (99 
year) property agreements (PVPs) under the NSW Native 
Vegetation Act 2003 and caveats on private land under the 
NSW Land Conservation Trust Act 2001. Some areas of 
native vegetation protected under property vegetation plans 
(PVPs) under the Native Vegetation Act 2003 are not recorded 
in the NSWVCA database because the data are difficult to 
access from current property agreement databases. It would 
be beneficial if these databases were integrated with other 
protected area databases in NSW 

As with previous versions of the NSWVCA new plant 
communities are likely to be added with new data and 
reinterpretation of existing data. Conversely, arguments may 
be put that communities be amalgamated. 

Since version 2 was published (Benson 2008), a trial SQL 
version mirroring the NSWVCA MS Access database has 
been developed by the NSW Department of Environment, 
Climate Change and Water. When this is developed to an 
acceptable standard it will provide internet access to view 
and generate a range of standard and dynamic reports from 
the database. The dynamic report option will allow for the 
selection plant communities using combinations of database 
fields. 

Future modifications to the NSWVCA database could 
include:

Adding a “sample plot reference” field that lists typical plot 
data that help to define and describe the plant community. 
This could link directly to the DECC NSW floristic plot 
(site) data database;

Adding a separate species field that lists species with positive 
fidelity to a plant community derived through analyses of 
plot data. This would enhance the vegetation description;

Link the species listed in the NSWVCA database 
characteristic species fields to the NSW National Herbarium 
Botanic Gardens Trust species database EMU and its internet 
derivative BGT PlantNet species information system (http://
www.rbgsyd.nsw.gov.au/plant_info/Plant_databases). This 
would allow access to taxonomic information and images of 
community characteristic plant species;

To increase geo-referencing in the NSWVCA database, 
citations of vegetation maps entered in the Authority 
database field could be hot-linked to image or GIS files of 
relevant vegetation maps. These maps may or may not cover 
the total extent of a community or be defined at the same 
level of classification as the NSWVCA;

Add pre-European and Current Extent fields for 13 CMA 
areas that allow separate recordings on extent for each CMA 
area where a plant community extends across multiple 
CMAs. 
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Improve visual representation of the landscape position of 
the plant communities by inserting an extra database field 
that contains “reference” latitude and longitudes that can 
automatically link to Google Earth, Google Maps or NSW 
Government satellite imagery. This would provide a “sky 
view” of some areas of each plant community via remote 
sensing technology;

To improve the relationship with the NSW Biometric Tool 
used in property planning (Gibbons et al. 2005) (http://www.
nationalparks.nsw.gov.au/npws.nsf/Content/biometric_
tool), the vegetation structure section of the database could 
expand to include more vegetation strata to cater for the more 
complex structure of eastern NSW forests. Database fields on 
other aspects of vegetation structure such as benchmarking 
number of logs on the ground, average number of tree 
hollows, average stem density, could also be added.

It is planned that a stand alone version of the NSWVCA 
database will be published occasionally for use on personal 
computers, field laptops or where internet connection to the 
SQL version is unavailable or of poor quality. An advantage 
of a stand alone version is that large PDF reports can be 
produced locally saving the need to download them over the 
internet.
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Erratum 

Table 1 in Benson (2008) covering the plant communities in 
the NSW South-western Slopes Bioregion contained an error 
in the Protected Range (% pre-European) statistic in the third 
column of Table 1 on page 608. A spreadsheet containing 
protected area data covering all plant communities in Version 
3 of the NSWVCA database is provided on the DVD and will 
be posted on the BGT web site.
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Appendix A. ID405: Full report (90 fields) of a widely distributed shrubby bloodwood – ironbark wood-
land in the Pilliga forests in the BBS Bioregion that is mainly intact, in good condition and assessed as 
being of Least Concern. Fire intensity and frequency is the main management issue. 

Veg. Comm. ID No. 405 
Common Name White Bloodwood – Red Ironbark – cypress pine shrubby sandstone woodland of the Pilliga 

Scrub and surrounding regions

Scientific Name Corymbia trachyphloia subsp. amphistomatica – Eucalyptus fibrosa – Callitris endlicheri 
– Eucalyptus crebra / Persoonia sericea – Hibbertia obtusifolia – Grevillea floribunda – 
Xanthorrhoea acaulis / Pomax umbellata – Aristida jerichoensis var. subspinulifera – Digitaria 
breviglumis – Schoenus ericetorum

Original Data Entry J.S. Benson
Original Data Entry Date 19/02/2009
Last Modified By NA
Last Modified Date NA
Formation Group Eucalyptus Corymbia (Mostly Shrubby) Woodlands and Forests on Low Fertility Soils on the 

Western Slopes

State Veg Map (Keith 2004) Western Slopes Dry Sclerophyll Forests;
State Landscapes  
(Mitchell 2002)

Not correlated

NVIS Major Veg Sub-Groups Eucalyptus woodlands with a shrubby understorey;
Forest Type (RN 17) 209 – Brown Bloodwood – Ironbark/Red Gum (P);
Characteristic Trees Corymbia trachyphloia subsp. amphistomatica; Eucalyptus fibrosa; Callitris endlicheri; 

Eucalyptus dwyeri; Eucalyptus crebra; Callitris glaucophylla; Eucalyptus chloroclada; Eucalyptus 
macrorhyncha

Characteristic Shrubs/Vines/
Epiphytes

Persoonia sericea; Hibbertia obtusifolia; Grevillea floribunda; Xanthorrhoea acaulis; Calytrix 
tetragona; Cassinia arcuata; Acacia mariae; Allocasuarina diminuta subsp. diminuta; 
Homoranthus flavescens; Acacia pilligarensis; Melichrus urceolatus; Brachyloma daphnoides 
subsp. daphnoides; Pimelea linifolia; Boronia glabra; Macrozamia heteromera; Dillwynia sericea; 
Acacia gladiiformis; Zieria aspalathoides; Cryptandra amara var. floribunda; Dodonaea viscosa 
subsp. spatulata; Olearia microphylla; Astrotricha longifolia inland form; Styphelia triflora; Acacia 
flexifolia; Acacia pravifolia; Acrotriche rigida; Ricinocarpos bowmanii; Cassinia laevis; Pultenaea 
boormanii; Isopogon petiolaris; Acacia cultriformis; Persoonia curvifolia; Cassytha pubescens; 
Leptospermum parvifolium; Dodonaea peduncularis; Acacia penninervis var. penninervis; 
Acacia caroleae; Aotus mollis; Hibbertia covenyana; Acacia polybotrya; Pultenaea cinerascens; 
Prostanthera howelliae; Leucopogon muticus; Pultenaea cinerascens; Grevillea triternata; Hovea 
apiculata; Dodonaea falcata; Ozothamnus diosmifolius; Daviesia pubigera; Acacia pilligaensis

Characteristic Groundcover Pomax umbellata; Aristida jerichoensis var. subspinulifera; Digitaria breviglumis; Lomandra 
filiformis subsp. coriacea; Schoenus ericetorum; Dianella revoluta var. revoluta; Platysace 
ericoides; Goodenia hederacea subsp. hederacea; Lomandra leucocephala subsp. leucocephala; 
Opercularia diphylla; Lepidosperma laterale; Oxalis radicosa; Hardenbergia violacea; Dampiera 
adpressa; Chloanthes parviflora; Dampiera lanceolata var. lanceolata; Gonocarpus elatus; 
Actinotus helianthi; Poranthera microphylla; Panicum simile; Chrysocephalum semipapposum; 
Wahlenbergia communis; Helichrysum collinum; Hybanthus monopetalus; Goodenia heteromera; 
Tricoryne	elatior;	Stackhousia	muricata;	Thysanotus	tuberosus	subsp. tuberosus; Coronidium 
oxylepis subsp. lanatum; Chloanthes parviflora; Panicum effusum; Goodenia hederacea subsp. 
hederacea; Wahlenbergia gracilis; Aristida benthamii var. benthamii

Characteristic Weed Species Hypochaeris glabra
Weediness Low (<5%) with <10 % cover
Threatened Plants Hibbertia covenyana (restricted)
Threatened Fauna Not assessed
Mean Native Species Richness 41 (20 x 20 m plots in FG 153 in RACAC 2004)
Characteristic Qualifiers (Quantitative Data)
Authority(s) Includes Floristic Groups 151, 152 and 153 in RACAC (2004). Probably includes the Heathy 

Bloodwood Ironbark (2) floristic group in Binns & Beckers (2001). Probably part of tree group 19 
and most of full floristic group 3 in Binns et al. (1999). Stop 8 in trip 1, stops 53, 56 and 62 in trip 7, 
stop 63 trip 14 in Benson (1999–2009).

Authority Qualifiers (Quantitative Data)
Interstate Equivalent(s) None
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Class. Confidence Level Medium
Level of Classification Association
Rainforest Structure (Webb) Not applicable
Structure (WH) Woodland
Height Class (WH) Mid – High; Tall;

Vegetation Description Mid – high to tall woodland dominated by Red Ironbark (Eucalyptus fibrosa), White Bloodwood 
(Corymbia trachyphloia) and Black Cypress Pine (Callitris endlicheri). Other tree species may 
include White Cypress pine (Callitris glaucophylla), Eucalyptus crebra, Eucalyptus macrorhyncha 
and Eucalyptus chloroclada. The shrub layer is highly diverse with a mid-dense density but it 
may be dense in places or sparse after fire. Shrub species include Persoonia sericea, Hibbertia 
obtusifolia, Grevillea floribunda, Xanthorrhoea acaulis, Calytrix tetragona, Cassinia arcuata, 
Acacia mariae, Allocasuarina diminuta subsp. diminuta, Homoranthus flavescens, Cryptandra 
amara var. floribunda, Acacia pilligaensis, Melichrus urceolatus, Brachyloma daphnoides subsp. 
daphnoides, Pimelea linifolia, Boronia glabra, Macrozamia heteromera, Dillwynia sericea, Acacia 
gladiiformis, Zieria aspalathoides, Leptospermum parvifolium, Styphelia triflora and Dodonaea 
peduncularis. The ground cover may be sparse under a dense shrub layer or very sparse after fire. 
Grass species include Aristida jerichoensis, Digitaria breviglumis and Panicum simile. Mat-rushes 
include Lomandra leucocephala subsp. leucocephala and Lomandra filiformis subsp. coriacea. 
The sedge Schoenus ericetorum is often abundant. Forb species include Pomax umbellata, 
Dampiera adpressa, Dianella revoluta var. revoluta, Platysace ericoides, Goodenia hederacea 
subsp. hederacea, Chloanthes parviflora, Dampiera lanceolata var. lanceolata, Gonocarpus elatus, 
Actinotus helianthi, Poranthera microphylla, Chrysocephalum semipapposum, Wahlenbergia 
communis, Goodenia heteromera, Tricoryne elatior and Thysanotus tuberosus subsp. tuberosus. 
Weeds are in low abundance but the floristic variation of the understorey varies greatly with time 
since fire and the intensity of fire. Occurs on yellow to orange loamy sand soils that may be texture 
constrast (solodized solonetz) derived from sandstone on hillslopes, hillcrests in low hill landform 
patterns mainly in the central part of the Pilliga Scrub forests with outliers to the north and south. 
Mainly uncleared but subject to occasional intense wildfire that alters floristic composition and 
vegetation structure – with successional stages of recovery containing changing species assemblages 
or dominance. Not threatened and well represented in Pilliga Scrub reserves.

Mapped/Modelled Current extent partly mapped
Mapping Info Mapped as some of Red Ironbark – Bloodwood Lindsay (1967) types in Pilliga forests.
Adequacy Of Plot Sampling Adequate
Climate Zone Dry subtropical: moderately dry winter; Temperate: no dry season (hot summer);
IBRA Bioregion (v6) Brigalow Belt South (>70%);
IBRA Sub-Region Pilliga subregion (>70%);
Botanical Division North Western Slopes (NWS) (30–70%); North Western Plains (NWP) (30–70%);
Local Govt. Areas Gilgandra (1–30%); Warrumbungle (30–70%); Narrabri (30–70%);
CMAs Namoi (>70%); Central West (1–30%);
MD Basin Yes
Substrate Mass Sedimentary rocks;
Lithology Ferruginous sandstone; Sandstone;
Great Soil Group Solodized solonetz;
Soil Texture Loamy sand;
Landform Patterns Low hills;
Landform Elements Hillcrest; Hillslope;
Land Use Nature Conservation; Timber Production;
Impacts of Euro. Settlement No significant impacts known;
Pre-European Extent (ha) 140000
Pre-European Accuracy (%) 10
Pre-European Qualifiers Modelled from sound site or polygon data
Pre-European Comments Reduced from estimated from modelled FGs 151, 152 and 153 in RACAC (2004)
Current Extent (ha) 120000
Current Extent Accuracy (%) 10
Current Extent Qualifiers Modelled from sound site data over unclassified map of extant vegetation
Current Extent Information Estimated from modelled FGs 151, 152 ansd 153 in RACAC (2004). Very little has been cleared. 

Some logging and wildfire impacts.
Percent Remaining 86
% Remaining Accuracy ±30
Degree of Fragmentation Contiguous stands with high connectivity with >60% extent remaining and low edge to area ratio
Recoverability Healthy, structure and composition intact. Insignificant indicators of degradation. Likely to continue 

in good health if maintained.
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Threatening Processes Increased intrense wildfire coulod imapct on this community. Too-frequent burning could reduce 
populations of some shrub sepcies. Feral animals (goats and pigs) browse and graze some areas.

Threat Process List Age class of woody vegetation; Climate change; Forestry activities including logging; Inappropriate 
fire regimes; Soil erosion, water: sheet erosion; Unsustainable grazing by introduced animals;

Variation and Natural 
Disturbance

Variation over range, including due to differences in fire patterns.

Adjoining Communities Floristically similar to Pilliga Red Ironbark woodland (ID404) and White Bloodwood – Curacabah 
woodland (ID406).

Fire Regime Natural wildfire frequency 20–80 years. The survival of some obligate-seeder shrub species may be 
adversely affected if they are burnt too regularly.

Conservation Reserves Timallallie CCAZ1 16820 (E3); Pilliga East CCAZ3 11460 (E3); Pilliga NR 35000 (E3); Pilliga 
East CCAZ2 60 (E2); Pilliga CCAZ3 500 (E2); Dandry Gorge CCAZ2 215 (E3); Lanes Mill FR 34 
(E4); Yarragin CCAZ1 150 (E3); Burral Yurrul CCAZ1 8 (E3); Goonoo CCAZ3 200 (E4);

Total Area in Reserves (ha) 64447
No. of Reps in Reserves 10
Explanation of Protected Areas Timallallie CCAZ1 estimated from Lindsay (1967) White Bloodwood – ironbark types. Pilliga East 

AA, Pilliga East SCA, Pilliga NR, Dandry Gorge CCAZ2 (AA), Lanes Mill Flora, Yarragin CCAZ1 
(NP), Burral yurrul CCAZ1 reserve estimates from floristic groups 151, 152, 153 in RACAC (2004) 
or TB, PTB Lindsay (1967) types. Pilliga CCAZ3 from bloodwood forest types in Lindsay and 
FG groups 152, 153 in RACAC (2004). Goonoo CCAZ3 from White bloodwood forest type and 
modelled FG 152 in RACAC (2004).

Secure Property Agreements None
Total Area in Secure PAs 0
No. of Reps in Secure PAs 0
Total Area Protected (ha) 64447
Area Protected Accuracy % 30
Protected Pre-Euro. Extent % 46.03
Protected Current Extent % 53.7
Total Reps in Protected Area 10
Common (>10000 ha 1750) 1a: >25% in protected areas
Common Qualifiers Adequately across distribution
Key Sites for Protection Well sampled in a number of Pilliga conservation reserves with large areas also in Pilliga East State 

Forest.
Threat Category Least Concern
Threat/Protected Area Code LC/1a
Threat Criteria 1; 4; 5;
Planning and Management Manage prescribed burning and wildfire to maintain species composition.
Listed Under Legislation None;
Recovery Plan (Yes) 0
Recovery Plan not required
Photo1 ID405a_BBSMar09_1133.jpg 

 

Photo Caption 1 ID405 Corymbia trachyphloia – Eucalyptus fibrosa – Callitris endlicheri shrubby woodland on a 
hillcrest in Galloway Fire Trail in Pilliga Nature Reserve (AGD66) 30°50’ 20.8”S 149°38’ 25.4”E. 
Photographer, Jaime Plaza, 21/3/09.
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Photo 2 ID405b_BBSSept06_1162.jpg 

Photo Caption 2 ID405 Corymbia trachyphloia – Eucalyptus fibrosa – Callitris endlicheri shrubby woodland Banksia 
Fire Trail Pilliga NR (AGD66) 31°0’ 19.4”S, 149°19’ 7”E. Photographer, Jaime Plaza, 18/09/06.

Photo 3 ID405c_BBSMar09_0895.jpg 

Photo Caption 3 ID405 Corymbia trachyphloia – Eucalyptus fibrosa – Callitris endlicheri shrubby woodland on 
orange loamy sand on Tap Crossing Road in Timallaille National Park (AGD66) 30°58’ 39.7”S 
149°13’ 32.2”E. Photographer, Jaime Plaza, 20/3/09.

Reference List 308; 184; 182; 335; 185;
References Benson, J.S. (1999–2009) Unpublished field note books recording species at various locations in 

western NSW. (Royal Botanic Gardens and Domain Trust: Sydney); Binns, D. & Beckers, D. (2001) 
Floristic patterns in the Pilliga. Pp 104–110 In Perfumed Pineries: History of Australia’s Callitris 
Forests (Australian National University: Canberra); Binns, D.L., Hogett, A. & Brassil, T. (1999) 
Floristics and vegetation patterns of State Forests of the Pilliga. Draft paper (NSW State Forests: 
Coffs Harbour); Resource and Conservation Assessment Council of NSW (RACAC) (2004) Joint 
vegetation mapping project, Brigalow Belt South Western Regional Assessment Stage 2 Resource 
and Conservation Division, Department of Infastructure, Planning and Natural Resources; Lindsay, 
D.A. (1967) Forest type mapping of the Pilliga State Forests. (Forestry Commission of NSW: 
Sydney).
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Appendix B. ID102: Full report (90 fields) of a native grassland that was originally extensive but is now 
almost entirely cleared, highly fragmented and is assessed as being Critically Endangered.

Veg. Comm. ID No. 102 
Common Name Liverpool Plains grassland mainly on basalt-derived black earth soils, Brigalow Belt South 

Bioregion
Scientific Name Austrostipa aristiglumis – Dichanthium sericeum subsp. sericeum – Panicum decompositum var. 

tenuius – Enteropogon acicularis – Austrodanthonia bipartita – Sida spinosa / Oxalis perennans – 
Boerhavia dominii – Tribulus micrococcus – Asperula conferta – Cyperus bifax – Sida trichopoda

Original Data Entry J.S Benson
Original Data Entry Date 31/12/2005
Last Modified By Chris Allen
Last Modified Date 27/04/2010
Formation Group Grasslands on Fine Texture Soils on the Inland Slopes and Plains
State Veg Map (Keith 2004) Western Slopes Grasslands;
State Landscapes  
(Mitchell 2002)

Not correlated 

NVIS Major Veg Sub-Groups Blue grass (Dichanthium) and tall bunch grass (Chrysopogon) tussock grasslands;
Forest Type (RN 17) 230 – Natural Grassland (P);
Characteristic Trees Generally no trees in the grassland; Eucalyptus populnea subsp. bimbil; Eucalyptus albens
Characteristic Shrubs/Vines/
Epiphytes

Generally no shrubs or vines in the grassland: grades into Acacia pendula; Alectryon oleifolius 
subsp. elongatus

Characteristic Groundcover Austrostipa aristiglumis; Dichanthium sericeum subsp. sericeum; Panicum decompositum; 
Enteropogon acicularis; Oxalis perennans; Boerhavia dominii; Austrodanthonia bipartita; Tribulus 
micrococcus; Asperula conferta; Cyperus bifax; Sida trichopoda; Sida spinosa; Carex inversa; 
Marsilea drummondii; Solanum esuriale; Aristida personata; Vittadinia pterochaeta; Sclerolaena 
muricata var. semiglabra; Convolvulus gramineteus; Aristida leptopoda; Portulaca oleracea; 
Chamaesyce drummondii; Cullen tenax; Leiocarpa panaetioides; Neptunia gracilis f. gracilis

Characteristic Weed Species Rapistrum rugosum; Medicago polymorpha; Lolium rigidum; Sonchus oleraceus; Urochloa 
panicoides; Silybum marianum; Ammi majus; Lepidium africanum; Carthamus lanatus; Avena 
fatua; Medicago minima

Weediness High (15–30%) with 10–30% cover
Threatened Plants None recorded
Threatened Fauna Two rare endemic land snails are recorded in the grassland: Camaenidae NE4; Camaenidae NE25
Mean Native Species Richness Varies with seasons and with rainfall. About 30±5 in wet years in 10x10 m plots (Botanic Gardens 

Trust plot data); about 6 species per plot in severe drought;
Characteristic Qualifiers (Quantitative Data)
Authority(s) Part of floristic group 191 in RACAC (2004). Similar to floristic group 23 in Cannon et al. (2003). 

Soil Conservation Service of NSW (1970?). Duggin & Alison (1984) and Sim & Unwin (1983) 
document the Liverpool Plains grasslands spatially using aerial photos and ground traverse. Hosking 
(2001) lists over 100 species from the Liverpool Plains. Lang (2008) maps original extent of treeless 
grasslands. Part of Plains Grass alliance in section 20.5.3.7.2 in Beadle (1981). The main Liverpool 
Plains floristic group defined in Allen & Benson (2010). Field checked and some species listed at 
stop 41 trip 14 Benson (1999–2009). Contains some similarities with Moree grasslands on black 
soils (ID52) and Inverell basalt grasslands (ID590).

Authority Qualifiers (Quantitative Data)
Interstate Equivalent(s) Queensland: May be similar to regional ecossytem 11.3.24 (Themeda avenacea) on basalt and RE 

11.3.21;
Class. Confidence Level High
Level of Classification Association
Rainforest Structure (Webb) Not applicable
Structure (WH) Closed Grassland; Grassland; Open Grassland; Sparse Grassland;
Height Class (WH) Tall; Very Tall;
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Vegetation Description Tall tussock closed or open grassland dominated by Plains Grass (Austrostipa aristiglumis), wallaby 
grass (Austrodanthonia bipartita), Panicum decompositum, Eriochloa spp., Themeda avenacea, 
Queensland Blue Grass (Dichanthium sericeum), Aristida leptopoda, Chloris truncata, Enteropogon 
acicicularis, Astrebla elymoides and Digitaria divaricatissima. Forbs and climbers include 
Vittadinia pterochaeta, Cullen tenax, Oxalis perennans, Boerhavia dominii, Tribulus micrococcus, 
Asperula conferta, Rhynchosia minima, Podolepis muelleri and Wahlenbergia communis. Climbers 
include Glycine latifolia and Convolvulus gramineteus. The most abundant sedge is Cyperus bifax 
while species of Juncus occur in wet places. Roly Poly (Sclerolaena muricata) and Leiocarpa 
panaetioides are common small shrubs. Grades into areas with scattered tall shrubs or small trees 
including Myall (Acacia pendula), Western Rosewood (Alectryon oleifolius subsp. canescens) and 
Wild Orange (Capparis mitchellii). The true treeless grasslands were probably restricted to very 
flat mainly black loam to clay soil country with a slope less than half a degree. Weeds include 
Ammi majus, Rapistrum rugosum, Lactuca serriola, Lactuca saligna, Rumex tenax and Aster 
subulatus. Occurs on deep, black alluvial cracking clay-loam (black earths) soils derived from 
basalt on plains and alluvial plains. Distributed north from Quirindi to Boggabri in the Liverpool 
Plains sub-region in the Brigalow Belt South Bioregion. Grades into a similar type of grassland 
(ID52) around Moree but the Liverpool Plains community contains a different suite of species with 
less Mitchell Grass (Astrebla) and is mostly dominated by Plains Grass (Austrostipa aristiglumis). 
Grades into various grassy box open woodlands on slightly sloping land where tree species include 
Yellow Box (Eucalyptus melliodora), Poplar Box (Eucalyptus populnea subsp. bimbil), White Box 
(Eucalyptus albens), Fuzzy Box (Eucalyptus conica) and Angophora floribunda. Similar grassland 
to the Liverpool Plains often occurs under these trees although areas with redder soils derived from 
sedimentary substrates contain more Aristida personata. Most of the Liverpool Plains grassland has 
been ploughed for crops including wheat, cotton and sorghum. A critically endangered community 
with less than 5% remaining and threatened by further cropping, fragmentation, weed invasion, coal 
mining and salinity. Listed as part of an Endangered EEC in both the TSC and EPBC Acts.

Mapped/Modelled Current extent partly mapped
Mapping Info The Liverpool Plains grasslands have been sampled four times in 87 10 x 10 m plots reported 

in Allen & Benson (2010). Original treeless grassland area mapped by Lang (2008). Some key 
Liverpool Plains sites mapped in 1984 (Duggin & Alison 1984 and Sim & Unwin 1883) but some 
have been since cleared. Pre-European extent mapped around Quirindi by SCS (1970?). Part of map 
unit 3g in Cannon et al. (2002).

Adequacy Of Plot Sampling Adequate
Climate Zone Temperate: no dry season (hot summer);
IBRA Bioregion (v6) Brigalow Belt South (>70%); Nandewar (1–30%);
IBRA Sub-Region Liverpool Plains (>70%); Northern Basalts (1–30%); Peel (1–30%);
Botanical Division North Western Plains (NWP) (1–30%); North Western Slopes (NWS) (>70%);
Local Govt. Areas Gunnedah (30–70%); Liverpool Plains (30–70%); Moree Plains (1–30%); Narrabri (1–30%); 

Warrumbungle (1–30%);
CMAs Border Rivers-Gwydir (1–30%); Namoi (>70%);
MD Basin Yes
Substrate Mass Alluvium; Lacustrine sediment;
Lithology Alluvial loams and clays; Basalt; Clay;
Great Soil Group Black earth; Chernozem; Chocolate soil; Krasozem;
Soil Texture Clay loam; Light clay; Light medium clay; Loam;
Landform Patterns Alluvial plain; Plain;
Landform Elements Plain;
Land Use Cropping and Horticulture; Grazing;
Impacts of Euro. Settlement Major alteration of understorey; Major reduction (>70%) in extent and /or range; Major alteration by 

drainage channels;
Pre-European Extent (ha) 280000
Pre-European Accuracy (%) 10
Pre-European Qualifiers Estimated from pre-European map: part range
Pre-European Comments The Liverpool Plains sub-region is over 700 000 in size and originally contained various woodlands, 

open forests and native grasslands. Lang (2008) mapped 280 000 ha as the original treeless 
grassland. Sim & Unwin (1983) estimated that about 250 000 ha was black alluvial plains on which 
grassland dominated.

Current Extent (ha) 8000
Current Extent Accuracy (%) 10
Current Extent Qualifiers Estimated from mapped extant vegetation: part range
Current Extent Information Estimated from ground traverses and map notes by C. Allen pers. comm. Approximately 95% of 

the original grassland has been cleared with small remnants left on roadsides, in TSRs and in some 
paddock on private land (Allen & Benson 2010). Very little of this grassland remains unploughed on 
flat areas. A tiny fraction is “good” condition – i.e. lightly grazed. Includes part of the map unit 3g 
area in Cannon et al. (2002).
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Percent Remaining 3
Percent Remaining Accuracy 
(%)

±30

Degree of Fragmentation Human induced highly fragmented small stands with <50% extent remaining and high edge to area 
ratio

Recoverability Poor health as structure and/or composition significantly altered. But sufficient biota remain for 
natural regeneration if causal factors and their secondary impacts removed and dynamic processes 
reinstated.

Threatening Processes Clearing and ploughing for crops – wheat and cotton in particular. Salinity threatens parts of the 
Liverpool Plains. Weeds such as Ammi majus, Lycium ferocissimum, Aster subulatus, Lippia (Phyla 
canescens) and Phalaris paradoxa threaten some locations. Soil erosion is also a long term threat. 
Open cut coal mining is an increassing threat as coal mining increases in the Gunnedah Basin.

Threat Process List Climate change; Dryland cropping; Irrigated cropping; Herbicides or fertilizers; Mining or 
quarrying; Salinity; Soil erosion; Unsustainable grazing and trampling by stock; Weed (exotic) 
invasion.

Variation and Natural 
Disturbance

Dominance of grass and forb species depends on grazing or ploughing history. Austrostipa 
aristiglumis will re-invade ploughed areas but other more sensitive species will not in the short term. 
Weed species include Ammi majus and Aster subulatus. Original grassland would have contained 
a higher abundance of palatable species such as Themeda avenacea and Eulea auria. Analysis of 
spring and summer sample plots indicates there is significant floristic variation due to the seasons.

Adjoining Communities Grades upslope into Weeping Myall (ID27) or Western Rosewood – Wild Orange low woodland. 
Further upslope on basalt slopes grades into Yellow Box (ID437), White Box (ID433), or Poplar 
Box (ID101) grassy woodlands. A large proportion of the grassland species appears to occur as the 
ground cover in these woodland communities. A largely derived but similar grassland occurs on 
basalt hills on the Liverpool Range and around Merriwa in the upper Hunter where trees have been 
cleared (ID484).

Fire Regime Unknown but now rarely burnt . Probably patch burnt by Aborigines prior to European settlement. 
Appropriate fire regimes may range from a minimum of 2 to over 10 years (Kenny et al. 2003). 
However due to fragmentation of habitat fire intervals need to take into account limited seed sources 
from unburnt patches and the possibility that weeds may proliferate.

Conservation Reserves 0
Total Area in Reserves (ha) 0
No. of Reps in Reserves 0
Explanation of Protected Areas Not known from any protected area as of 2005.
Secure Property Agreements 0
Total Area in Secure PAs 0
No. of Reps in Secure PAs 0
Total Area Protected (ha) 0
Area Protected Accuracy (%) 0
Protected Pre-Euro. Extent (%) 0
Protected Current Extent (%) 0
Total Reps in Protected Area 0
Common (>10000 ha in 1750) 5a: <1% in protected areas
Common Qualifiers Inadequately across distribution
Key Sites for Protection Floristic survey of the grasslands in Allen & Benson (in prep.) highlights some sites of significance 

that should be protected. Most remnants occur on roadsides and stock reserves. One area of interest 
is Red Bobs Reserve just west of Lake Goran (Benson 1985). This contains a less disturbed patch of 
grassland. Grassland in good conditions occurs along the TSR south of Mullaley along the Mullaley-
Tambar Springs Road.

Threat Category Critically Endangered
Threat/Protected Area Code CE/5a
Threat Criteria 4; 5; 1;
Planning and Management Considering their threat status the Plains Grass Grasslands require protection under the Namoi 

Catchment Action Plan. The community is listed as Endangered under the TSC Act, therefore 
any clearing applications for remnants should be carefully considered and in most cases refused. 
Management should aim to avoid continuous grazing of the grasslands, however rotational grazing 
may be beneficial. Graziers need support to maintain their grasslands due to the high commodity 
prices available from producing crops. Weed control may be necessary in some key sites.

Listed Under Legislation Listed TSC Act, E: Native Vegetation on Cracking Clay Soils of the Liverpool Plains (Part); Listed 
EPBC Act, CE: Natural grasslands on basalt and fine-textured alluvial plains of northern New South 
Wales and southern Queensland (Part);

Recovery Plan (Yes) None
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Recovery Plan Required
Photo 1 ID102a_img241pc.jpg 

Photo Caption 1 ID102 Austrostipa aristiglumis grassland near Spring Ridge (AGD66) 31° 23’40.7”S 
150°18’12.6”E. Photographer, Jaime Plaza, 18/10/01.

Photo 2 ID102b_img239pc.jpg 

Photo Caption 2 ID102 Austrostipa aristiglumis – Themeda avenacea grassland near Mullaley (AGD66) 31 ° 
08’46.2” S 149 °54’11.0” E. Photographer, Jaime Plaza, 18/10/01.
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Photo 3 ID102c_BBSMar09_0751.jpg 

Photo Caption 3 ID102 Liverpool Plains grassland on black earth soil dominated by Austrostipa aristiglumis and 
Dichanthium sericeum, near Bundella (AGD66) 31°28’ 53”S 150°5’ 12.1”E. Photographer, Jaime 
Plaza, 19/3/09.

Reference List 3; 202; 200; 308; 287; 209; 299; 199; 198; 201; 335; 459; 283; 473;

References Beadle, N.C.W. (1981) The vegetation of Australia. (Cambridge University Press: Cambridge); 
Benson, J.S. (1985) Investigation report – Red Bobs Reserve, Liverpool Plains File M1464. Report 
to NSW National Parks and Wildlife Service: Hurstville; Benson, J.S. (1994) The native grasslands 
of the Monaro region: Southern Tablelands of NSW. Cunninghamia 3(3): 609 – 650; Benson, J.S. 
(1999–2009) Unpublished field note books recording species at various locations in western NSW. 
(Royal Botanic Gardens and Domain Trust: Sydney); Duggin, J.A. & Allison, P.N. (1984) The 
grasslands of the Liverpool Plains, New South Wales. (Department of Environment and Planning: 
Sydney); Hosking, J. (2001) Flora of cracking clay soils of the Liverpool Plains. Unpublished 
flora list. (NSW Agriculture, Agricultural Research Centre: Tamworth); Kenny, B., Sutherland, 
E., Tasker, E. & Bradstock, R. (2003) Guidelines for ecologically sustainable fire management. 
NSW Biodiversity Strategy Report. (NSW National Parks and Wildlife Service: Hurstville); NSW 
Scientific Committee (2001a) Preliminary determination of native vegetation on cracking clays 
soils of the Liverpool Plains as an endangered ecological community. (Scientific Committee: 
Sydney); Sim, I. & Unwin, N. (1983) The natural grasslands of the Liverpool Plains New South 
Wales. (Department of Environment and Planning: Sydney); Soil Conservation Service of NSW 
(1970?) The vegetation of the Quirindi District. (Soil Conservation Service: Sydney); Resource 
and Conservation Assessment Council of NSW (RACAC) (2004) Joint vegetation mapping project, 
Brigalow Belt South Western Regional Assessment Stage 2 Resource and Conservation Division, 
Department of Infastructure, Planning and Natural Resources; Lang, R.D. (2008) Defining the 
original extent and florisitic composition of the naturally-treeless grassland of the Liverpool Plains, 
North Westerns Slopes, New South Wales. Cunninghamia 10(3): 407–421; Cannon, G., Cannon, 
M., Harding, W., McCosker, R., Spunner, B., Steenbeeke, G. & Watson G. (2002) Native vegetation 
map report No 3: Bellata, Gravesend, Horton and Boggbri 1:100 000 map sheets (NSW Department 
of Land and Water Conservation); Allen, C. & Benson. J.S. (in prep.) Floristic classification of the 
Liverpool Plains grasslands. Report to the Namoi CMA.
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Appendix C. ID519: Short report (28 fields) of a highly restricted heathland occurring in granite land-
scapes in the west-New England Tableland region that is assessed as being Endangered.

Veg. Comm.ID No 519 
Common Name Heathy shrubland of the Howell area of the New England Tablelands Bioregion
Scientific Name Callitris endlicheri / Homoranthus prolixus – Babingtonia densifolia – Acacia triptera – 

Leucopogon neoanglicus / Lepidosperma laterale – Tripogon loliiformis – Paspalidium constrictum

Characteristic Trees Callitris endlicheri; Eucalyptus dealbata; Eucalyptus prava

Characteristic Shrubs/Vines/
Epiphytes

Homoranthus prolixus; Babingtonia densifolia; Acacia triptera; Leucopogon neoanglicus; 
Prostanthera nivea var. nivea; Acacia granitica; Acacia neriifolia; Leucopogon muticus; Cassinia 
laevis

Characteristic Groundcover Lepidosperma laterale; Tripogon loliiformis; Cheilanthes sieberi subsp. sieberi; Paspalidium 
constrictum; Brachyscome stuartii; Fimbristylis dichotoma; Gonocarpus tetragynus; Aristida 
jerichoensis; Brachyscome stuartii; Bulbostylis pyriformis; Prasophyllum campestre; Trachymene 
incisa; Lobelia gracilis; Fimbristylis dichotoma; Commelina cyanea; Portulaca filifolia; Einadia 
hastata; Portulaca oleracea; Oxalis chnoodes

Structure Heathland; Open Heath; Open Woodland; Shrubland; Sparse Grassland

Vegetation Description Low to tall heathland or open heath, low to tall shrubland, low open woodland or sometimes a sparse 
grassland. Occurs in hilly areas at intermediate elevations on or around outcropping coarse granites 
in the area between Copeton Dam and Goonoowigal. Also at Stannifer south-east of Inverell, with a 
minor occurrence to the south in and adjacent to Warrabah National Park. Trees are usually absent 
or very sparse, with the most frequent species being Callitris endlicheri, Eucalyptus dealbata and E. 
prava. Common shrub species are Homoranthus prolixus, Babingtonia densifolia, Acacia triptera, 
Leucopogon neoanglicus, Prostanthera nivea var. nivea, Acacia granitica, Acacia neriifolia, 
Leucopogon muticus and Cassinia laevis.The ground layer is often sparse with considerable 
bare rock, and frequently occurring species include Lepidosperma laterale, Tripogon loliiformis, 
Cheilanthes sieberi subsp. sieberi, Paspalidium constrictum, Brachyscome stuartii, Fimbristylis 
dichotoma, Gonocarpus tetragynus, Aristida jerichoensis, Brachyscome stuartii, Bulbostylis 
pyriformis, Prasophyllum campestre, Trachymene incisa, Lobelia gracilis, Fimbristylis dichotoma, 
Commelina cyanea, Portulaca filifolia, Einadia hastata, Portulaca oleracea and Oxalis chnoodes. 
This association represents the Howell Shrubland Endangered Ecological Community, which is 
poorly represented within the reserve system and is threatened in particular by feral herbivores. 
Howell shrublands may also occur within ID503 Black Cypress Pine – Orange Gum heath shrubland 
or woodland on granite outcrops of the New England Tablelands Bioregion and ID504 Black 
Cypress Pine – Rough-barked Apple – stringybark shrubby open forest of the Nandewar and western 
New England Tablelands Bioregions.

IBRA Bioregion (v6) New England Tablelands (>70%);
CMAs Border Rivers-Gwydir (>70%);
Pre-European Extent (ha) 4000 Pre-European Accuracy (%) 50
Current Extent (ha) 3700 Current Extent Accuracy (%) 50
Percent Remaining (%) 92 Percent Remaining Accuracy (%) ±50
Conservation Reserves Goonoowigal CCAZ3 67 (E3); Gwydir River CCAZ3 11 (E3); Warrabah NP 2 (E3);
Total Area in Reserves (ha) 80
Secure Property Agreements 0
Total Area in Sec. PAs 0
Total Area Protected (ha) 80  Total Area Protected Accuracy (%) 30
Threat Category Endangered  Threat Criteria 2;
Threat/Protected Area Code E/5b
Photo ID519a_NANNET.jpg 
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Photo Caption ID519 Heathy shrubland of the Howell area of the New England Tablelands, Munro State Forest 
near Copeton Dam (GDA94) 29°59’ 22”S 150°51’ 58”E. Photogrpaher, P. Richards, 25/10/2007. 

Reference List 377; 380; 299; 172; 421; 407; 444.

Appendix D. ID113: Short report (28 fields) of Ooline forest, a western dry rainforest that is mostly 
cleared, naturally fragmented across its distribution and is assessed as being Endangered

Veg. Comm.ID No 113 
Common Name Ooline closed forest on sandstone and conglomerate rises and hills in the Brigalow Belt South 

Bioregion
Scientific Name Cadellia pentastylis – Casuarina cristata – Eucalyptus pilligaensis – Eucalyptus albens / Carissa 

ovata – Eremophila mitchellii – Psydrax odorata – Notelaea microcarpa var. microcarpa / Solanum 
parvifolium – Spartothamnella juncea – Cyperus gracilis – Einadia hastata

Characteristic Trees Cadellia pentastylis; Casuarina cristata; Eucalyptus pilligaensis; Eucalyptus albens; Callitris 
glaucophylla; Eucalyptus populnea subsp. bimbil; Eucalyptus melanophloia; Eucalyptus viridis; 
Ventilago viminalis; Eucalyptus crebra; Alectryon subdentatus

Characteristic Shrubs/Vines/
Epiphytes

Carissa ovata; Notelaea microcarpa var. microcarpa; Eremophila mitchellii; Psydrax odorata; 
Capparis mitchellii; Acacia deanei subsp. deanei; Alstonia constricta; Elaeodendron australe var. 
angustifolia; Ehretia membranifolia; Dodonaea viscosa subsp. angustifolia; Dodonaea viscosa 
subsp. cuneata; Indigofera brevidens; Phyllanthus subcrenulatus; Breynia cernua; Beyeria viscosa; 
Pimelea neo-anglica; Maireana microphylla; Olearia elliptica subsp. elliptica; Geijera parviflora; 
Olearia canescens; Acacia buxifolia subsp. buxifolia; Exocarpos aphyllus; Santalum acuminatum; 
Pandorea pandorana subsp. pandorana; Jasminum lineare; Dodonaea sinuolata subsp. sinuolata; 
Abutilon oxycarpum; Pittosporum spinescens; Rhagodia parabolica

Characteristic Groundcover Solanum parvifolium; Spartothamnella juncea; Cyperus gracilis; Einadia hastata; Einadia nutans 
subsp. nutans; Cheilanthes distans; Carex inversa; Poa sieberiana; Aristida gracilipes; Austrostipa 
ramosissima; Notodanthonia longifolia; Setaria paspalidioides; Sporobolus elongatus; Digitaria 
ramularis; Austrodanthonia racemosa var. obtusata; Chloris truncata; Aristida calycina var. 
calycina;	Aristida	ramosa;	Stackhousia	muricata;	Rostellularia	adscendens	subsp. adscendens; 
Arthropodium milleflorum; Vittadinia sulcata; Vittadinia pterochaeta; Swainsona galegifolia; 
Veronica calycina; Abutilon oxycarpum; Austrostipa verticillata; Chenopodium melanocarpum; 
Phyllanthus virgatus; Nyssanthes diffusa; Einadia trigonos subsp. leiocarpa; Chamaesyce 
drummondii;	Brunoniella	australis;	Boerhavia	dominii;	Leptochloa	peacockii;	Eragrostis	
megalosperma; Cymbopogon refractus

Structure Closed forest; Open Forest
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Vegetation Description Tall open forest dominated by Ooline (Cadellia pentastylis) with Belah (Casuarina cristata), White 
Cypress Pine (Callitris glaucophylla) and emergent eucalypts including White Box (Eucalyptus 
albens), Narrow-leaved Ironbark (Eucalyptus crebra), Pilliga Box (Eucalyptus pilligaensis) and 
Poplar Box (Eucalyptus populnea). Often grading into Green Mallee (Eucalyptus viridis) mallee low 
woodland. A mid-dense, sparse or dense shrub layer may be present containing inland “rainforest” 
genera including species such as Carissa ovata, Geijera parviflora, Alstonia constricta, Psydrax 
odorata, Capparis mitchellii and Notolaea microcarpa. Other shrubs include Eremophila mitchelli, 
Acacia deanei, Acacia buxifolia, Exocarpus aphyllus, Maireana microphylla, Olearia elliptica, 
Dodonaea viscosa subsp. angustifolia, Indigophora brevidens and Pimelea neo-anglica. The vines 
Pandorea pandorana subsp. pandorana or Jasminum lineare are usually abundant. The ground cover 
includes the low shrubs Spartothamnella juncea and Solanum parvifolium. Grasses include Aristida 
ramosa, Aristida calycina, Aristida gracilipes, Austrostipa verticillata, Sporobolus elongatus, 
Notodanthonia longifolia, Cymbopogon refractus and Poa sieberiana. Forb species include Einadia 
hastata, Einadia nutans subsp.	nutans,	Stackhousia	muricata,	Rostellularia	adscendens	subsp. 
adscendens, Arthropodium milleflorum, Vittadinia sulcata, Vittadinia pterochaeta, Swainsona 
galegifolia, Veronica calycina. Abutilon oxycarpum, Brunoniella australis and Boerhavia dominii. 
Occurs on a slightly acidic, friable, clayey sand or light brown loamy sand to light clay soils derived 
from quartz of lithic sandstone, lateritic gravel and conglomerate substrates on various aspects and 
landform elements including hillcrests, footslopes and gentle hillsides at about 400 m elevation in 
the Brigalow Belt South Bioregion from Gunnedah in the south to near North Star in the north. The 
known southern limit is Black Jack Mountain near Gunnedah with a large area on Turkey Ridge 
30 km south/east of Narrabri. Populations occur in Deriah CCAZ2 (AA) reserve and along Eulah 
Creek south east of Mt Kaputar, near Terry Hie Hie and around Gravesend in the north. A similar 
community on claystone occurs near the Queensland border (ID114) and extends into Queensland. 
This is a naturally restricted community with more than half cleared and most areas grazed. Listed 
as an endangered ecological community in NSW.

IBRA Bioregion (v6) Brigalow Belt South (>70%);
CMAs Border Rivers-Gwydir (>70%); Namoi (1–30%);
Pre-European Extent (ha) 2500 Pre-European Accuracy (%) 10
Current Extent (ha) 1000 Current Extent Accuracy (%) 10
Percent Remaining (%) 40 Percent Remaining Accuracy (%) 20
Conservation Reserves Deriah CCAZ2 44 (M); Gamilaroi NR 56 (M);
Total Area in Reserves (ha) 100
Secure Property Agreements 0
Total Area in Sec. PAs 0
Total Area Protected (ha) 100  Total Area Protected Accuracy (%) 30
Threat Category Endangered  Threat Criteria 2; 4;
Threat/Protected Area Code E/5b
Photo ID113a_BBSNov07_1813.jpg

Photo Caption ID113 Cadellia pentastylis (Ooline) forest mature trees and suckers in Gamilaroi Nature Reserve 
near Terry Hie Hie (agd66) 29°50’49.62”S 150°9’50.82”E. Photographer, Jaime Plaza, 21/11/2007.

Reference List 211; 212; 283; 213; 210; 413; 450; 457; 463; 335.


