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Advice to the Minister for the Environment, Heritage and the Arts from the Threatened 

Species Scientific Committee (the Committee) on an Amendment to the List of 


Threatened Ecological Communities under the Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act) 


Name of the ecological community 

Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest 

This advice follows the assessment of information provided by a public nomination to uplist 
the Cumberland Plain Woodlands from the endangered to the critically endangered category 
of the EPBC Act list of threatened ecological communities. 

The Committee recommends that the ecological community be re-named as above because 
this name reflects the key location, substrate and vegetation structure, as well as more clearly 
reflecting its relationship with two threatened ecological communities listed under the New 
South Wales Threatened Species Conservation Act 1995; “Cumberland Plain Woodland in 
the Sydney Basin Bioregion” and “Shale Gravel Transition Forest in the Sydney Basin 
Bioregion”. 

2. Public Consultation 

The nomination was made available for public exhibition and comment for a minimum 30 
business days. A technical workshop was also held in 2009 with experts on the ecological 
community. A report on technical workshop outcomes was circulated to relevant experts. The 
Committee has had regard to all public and expert comment that was relevant to the 
consideration of the ecological community. 

3. Summary of conservation assessment by the Committee 

The Committee provides the following assessment of the appropriateness of the ecological 
community's inclusion in the EPBC Act list of threatened ecological communities. 

The Committee judges that the ecological community has been demonstrated to have met 
sufficient elements of  

 Criterion 1 to make it eligible for listing as endangered; 
 Criterion 2 to make it eligible for listing as critically endangered; 
 Criterion 4 to make it eligible for listing as critically endangered; and 
 Criterion 5 to make it eligible for listing as vulnerable. 

The highest category for which the ecological community is eligible to be listed is critically 
endangered. 

4. Description 

Temperate eucalypt woodlands with a grassy understorey were formerly widespread across 
mainland Australia. An extensive belt of grassy eucalypt woodlands occupied the inland 
lower slopes and plains west of the Great Dividing Range from southern Queensland through 
New South Wales (NSW) and northern Victoria to eastern South Australia (Department of 
the Environment and Water Resources, 2007). Grassy eucalypt woodlands, however, also 
occur on coastal and near-coastal plains to the east of the Great Dividing Range. 

Within this broader context, the Cumberland Plain Shale Woodlands and Shale-Gravel 
Transition Forest represents certain occurrences of the coastal plain grassy eucalypt 
woodlands that are endemic to the shale hills and plains of the Sydney Basin Bioregion in 
NSW and which occur primarily in, but not limited to, the Cumberland Sub-region (the 
Bioregion and Sub-region are taken from the Interim Biogeographic Regionalisation for 
Australia (IBRA) Version 6). The shale hills and plains woodlands exhibit a variable 
structure from woodland to forest. The shale eucalypt woodlands in this region can also grade 
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into forest structures where gravel overlies the shale substrate and the Cumberland Plain 
Shale Woodlands and Shale-Gravel Transition Forest incorporates this shale-gravel transition 
forest vegetation component. While these two forms can vary in species composition, they 
are based on the same underlying shale substrate, share many characteristic species and 
occupy similar positions in the landscape. The NSW Scientific Committee (2008) 
recommend that transitional vegetation types on the Cumberland Plain should be listed 
together with the vegetation type with which they share greatest resemblance in species 
composition and other properties. The shale-gravel transition forest is very closely aligned 
with the shale hills and plains woodland vegetation types (Benson, 1992; Tozer, 2003). On 
this basis, both the grassy eucalypt shale hills and plains woodlands component and the 
shale-gravel transition forest component are included as part of the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest ecological community. 

Physical environment 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest typically occurs 
on flat to undulating or hilly terrain, at elevations up to approximately 350 metres above sea 
level. Some occurrences may extend onto locally steep sites at slightly higher elevations 
(NSW Scientific Committee, 2008).  

The ecological community is predominantly associated with clay soils, that are derived from 
Wianamatta Shale geology (Benson and Howell, 1990; Benson, 1992; Tozer, 2003). Minor 
occurrences may be present on other soil groups, notably Holocene Alluvium in well drained 
areas, and soils derived from the Mittagong Formation which occurs particularly on the 
plains and in the vicinity of shale outcrops. On rare occasions, the ecological community may 
be associated with Tertiary Alluvia, Hawkesbury Sandstone and Aeolian Deposits, which are 
typically more characteristic of adjacent sandstone heath ecological communities (Tozer, 
2003). A part of the ecological community also is associated with shale soils with high 
concentrations of iron-indurated gravel or overlain by Tertiary Alluvium and those sites are 
marked by the shale-gravel transition forest component of the ecological community (Tozer 
et al., 2006). 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest lies in a coastal 
valley rain shadow that occupies the driest part of the Cumberland Plain (NSW NPWS 2004; 
NSW DIPNR, 2004a, b). The Cumberland Plain is the largest example of a coastal valley 
rainshadow in south-eastern NSW (Tozer et al., 2006). The region typically has a mean 
annual rainfall in the range of 700 to 900 mm per year. The Cumberland Plain also tends to 
have higher maximum temperatures and lower minimum temperatures than the surrounding 
landscape. The mean maximum temperature in January is about 28 °C (Tozer, 2003). 

Vegetation 

The structure of the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest 
prior to European settlement was likely to have been a tall eucalypt woodland with a 
predominantly open grassy understorey but with localised patches of shrub cover (Benson 
and Howell, 2002). However, due to the dynamic nature of grassy systems in response to 
natural disturbance, there is some variability in structure across sites and over time and some 
stands are likely to have exhibited more forest-like structures.  

The present structure of the ecological community is variable, depending partly on site 
influences, and on past and current disturbances, notably clearing and fire or grazing regimes. 
It now continues to range from grassy woodland to forest, with the understorey (i.e. the 
ground plus shrub layers) varying from predominately grassy to predominately shrubby. 
Some stands are much denser than the typical woodland form, such as in most occurrences of 
the shale-gravel transition forest component. The ecological community may have an upper 
tree layer, lower tree layer, shrub layer and a ground layer though in any given patch one or 
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more layers may be absent or depauperate. For the purposes of listing under the EPBC Act, 
the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest always has upper 
tree layer species present and either a shrub or ground layer present. 

Contemporary stands of the ecological community represent either relictual stands of original 
woodland or are regrowth following disturbance to the original stands. Regrowth is the more 
usual case as original stands with old growth trees are likely to be rare. After clearing, the 
tree canopy may remain sparse or may regrow to form dense stands of saplings and small 
trees, which are typically associated with a ground layer of reduced cover and diversity 
(NSW Scientific Committee, 2008).  

Temperate grassy woodlands typically exhibit a degree of seasonality characterised by a peak 
spring to early summer flowering period of the ground layer flora. The Cumberland Plain 
Shale Woodlands and Shale-Gravel Transition Forest is likely to show similar seasonal 
responses given its floristic composition overlaps with other temperate grassy systems. 
Geophytic and other less apparent plant species only become evident when they emerge and 
produce flowers. Seasonal conditions may further influence the ecological community as its 
appearance can vary markedly between long-term drought and a season with good rainfall. 
On top of these natural influences, the appearance and composition of the ecological 
community is markedly affected by the nature of past and ongoing land management 
practices. For instance, the grazing regime or time since last fire could lead to marked 
changes in the diversity and relative abundance of native plants, particularly in the 
understorey. 

A list of plant species characteristic of the ecological community is in Appendix A. 

Canopy layers 

The canopy of mature trees may exceed 30 m height, although regrowth stands may be 
shorter than 10 m tall. As many patches are in a state of regeneration, overstorey species may 
also be present as seedlings in the ground layer or as saplings in the shrub or lower tree layer. 
The mean tree height across the ecological community is 21-23 m and the mean canopy 
foliage cover is 17-20% (Tozer, 2003). 

The tree canopy of the ecological community generally has an upper tree layer but a lower 
small tree stratum may also be present. The upper tree layer is typically dominated by the tall 
eucalypts Eucalyptus moluccana (Grey Box) and E. tereticornis (Forest Red Gum) but a 
range of other tree species and hybrids may occur and be locally dominant. The tree species 
that commonly occur in association with Grey Box and Forest Red Gum, but usually occur 
less frequently than the two major dominant species, include: E. crebra (Narrow-leaved 
Ironbark), E. eugenioides (Thin-leaved Stringybark) and Corymbia maculata (Spotted Gum). 
In areas such as the shale-gravel transition forest component, where there is a strong 
influence of Tertiary alluvium or ironstone gravels, the vegetation may be dominated by E. 
fibrosa (Red Ironbark), with Grey Box and Forest Red Gum occurring less frequently. Other 
tree species may also be present and locally dominant (Appendix A; Tozer, 2003). 

The lower tree stratum is often sparse when it is present in the ecological community. This 
layer may include younger individuals of the upper tree layer species as well as small non-
eucalypt trees. The non-eucalypt species typically present in this layer include: Acacia 
implexa (Hickory Wattle), A. parramattensis (Parramatta Wattle), A. decurrens (Black 
Wattle, Green Wattle), Exocarpos cupressiformis (Native Cherry) and Melaleuca decora 
(Paperbark). Paperbark frequently forms a sparse lower tree layer in the shale-gravel 
transition forest component of the ecological community. 
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Shrub Layer 

A shrub layer is usually present in the ecological community. Where the shrub layer is well 
developed it is often associated with a reduced abundance of grasses, other graminoids1 and 
forbs2 in the ground layer. The shrub layer is often dominated by Bursaria spinosa 
(Blackthorn), which can be very abundant in areas that have had a low fire frequency 
(Watson and Morris, 2006). Other species such as Acacia falcata, Breynia oblongifolia 
(Coffee Bush), Daviesia ulicifolia (Gorse Bitter Pea), Dillwynia sieberi, Dodonaea viscosa 
subsp. cuneata (Wedge-leaf Hop-bush), Indigofera australis (Native Indigo), Lissanthe 
strigosa (Peach Heath) and Rubus parvifolius (Native Raspberry) are typically common in 
the shrub layer. 

The cover of shrubs underneath the tree canopy is highly variable. The structure and 
composition of the shrub layer is dependant on the history of disturbance and management, 
such as fire (Watson and Morris, 2006). The mean shrub layer height is 3-4 m and the mean 
foliage cover ranges from 14%-20% (Tozer, 2003). The exotic shrub African Olive (Olea 
europaea subsp. africana) is often present in the shrub layer, particularly in the southern 
extent of the ecological community (Cuneo et al., 2009). 

Ground layer 

The ground layer is typically dominated by native grasses, other graminoids and forbs. 
Common graminoid species include the grasses Aristida ramosa (Purple Wiregrass), A. 
vagans (Threeawn Speargrass), Cymbopogon refractus (Barbed Wire Grass), Dichelachne 
micrantha (Plumegrass), Echinopogon caespitosus var. caespitosus (Tufted Hedgehog 
Grass), Eragrostis leptostachya (Paddock Lovegrass), Microlaena stipoides subsp. stipoides 
(Weeping Grass), Paspalidium distans and Themeda triandra (Kangaroo Grass), and other 
graminoids Carex inversa (Knob Sedge), Cyperus gracilis (Slender Sedge), Lomandra 
filiformis subsp. filiformis (Wattle Mat-rush) and L. multiflora subsp. multiflora (Many
flowered Mat-rush). Common forb and fern species present include Asperula conferta 
(Common Woodruff), Brunoniella australis (Blue Trumpet), Cheilanthes sieberi (Poison 
Rock-Fern), Desmodium varians (Slender Tick-trefoil), Dianella longifolia (Blue Flax-Lily), 
Dichondra repens (Kidney Weed), Glycine spp., Hardenbergia violacea (Native Sarsparilla), 
Opercularia diphylla (Stinkweed), Oxalis perennans, Pratia purpurascens (Whiteroot) and 
Wahlenbergia gracilis (Australian Bluebell). 

Most of the plant species diversity in the ecological community is found in the ground layer 
(Hill and French, 2003; Tozer, 2003). However, the ground layer can show considerable 
variation in floristic composition across remnant patches, even within one site (French et al., 
2000; Hill and French, 2003). The structure and composition of the ground layer is generally 
disturbed, highly variable and influenced by the history of disturbance and management. The 
ground layer has a mean foliage cover of 44-45% (Tozer, 2003) but may be quite sparse 
where the shrub density is high, as when a close canopy develops for the native shrub 
Blackthorn or the exotic shrub African Olive. 

Derived grassland or shrubland 

Some patches of the ecological community now occur in management-induced states that 
may vary from the typical vegetation description, above. In derived grassland and derived 
shrubland forms, the canopy layer has been removed or thinned to very scattered trees but the 

1 A graminoid is a grass-like herb that includes grasses, sedges, rushes and similar groups. 
2 A forb is a non-woody plant other than a grass, sedge, rush etc. (Australian Biological Resources Study, 
2007). 
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ground layer and/or shrub layer are intact and retain the native biodiversity components 
characteristic of these layers, as outlined above. 

It can be difficult to determine if a patch of derived grassland or shrubland originated from a 
specific woodland or forest type as vegetation types in the Cumberland Plain can be highly 
variable over short distances. There can be evidence from tree stumps, fallen logs, historical 
records, photographs, surrounding vegetation remnants, or reliable modelling of pre-
European vegetation that a patch of derived grassland or shrubland formerly contained the 
ecological community. However, in practice such information may not be available or is 
difficult to interpret. There have been inadequate on-ground surveys and spatial mapping and 
analysis to determine the extent, condition and history of derived grasslands and shrublands 
on the Cumberland Plain. 

Therefore, due to the uncertainties, derived grasslands and shrublands are not included as part of the 
national ecological community. Despite this, it is acknowledged that derived native grasslands and 
shrublands often retain conservation values in their own right, e.g. high biodiversity (particularly in 
grasslands), important habitat or refugia for wildlife and contribute significantly to corridors and 
connectivity of remnants. In addition, derived grasslands and shrublands can be quite easily 
recovered to meet the Description and Condition Thresholds for the listed ecological community 
through planting of key canopy tree species and ongoing management actions. Loss of ground layer 
diversity is much more difficult to replace. 

Fauna 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest supports a wide 
range of animal species, including small mammals (particularly micro-bats), larger grazing 
mammals, insectivorous and seed-foraging ground-dwelling birds, birds of prey, skinks, 
snakes, frogs and a large range of invertebrates. The structure and species composition of the 
ecological community provides shelter, food and nesting material for these animals, which in 
turn play important roles in the ongoing function of the ecosystem.  

No animal species are known to be endemic to the ecological community and only one 
species, Meridolum corneovirens (Cumberland Land Snail), is considered to be endemic to 
the Cumberland Plain region. The Cumberland Land Snail is primarily found in Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest but also occurs in other types of 
woodland (Leary, 2007). 

Approximately 60 species of mammals were thought to be originally present on the 
Cumberland Plain (NSW NPWS 1997; Leary, 2007; NSW Scientific Committee, 2008). 
However, the ecological community now supports a reduced mammal faunal diversity. 
Recent surveys have detected the presence of 37 native mammal species, of which only 14 
are considered relatively common and widespread on the Cumberland Plain. Some mammal 
fauna, such as native rodents and dasyurids, have only been captured in the ecological 
community at the margins of the plain, where the ecological community occurs close to 
larger vegetated areas within reserves and in transitional vegetation types (NSW Scientific 
Committee, 2008). This highlights the importance of connectivity of native vegetation and 
retaining Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest near other 
ecological communities. 

The mammal species that remain relatively common in western Sydney include Macropus 
giganteus (Eastern Grey Kangaroo), Trichosurus vulpecula (Common Brushtail possum), 
Pteropus poliocephalus (Grey-headed Flying-fox) and several micro-bat species (Leary, 
2007). Microbats represent the largest mammalian group in surveys. There is a micro-bat 
faunal assemblage which prefers to forage in grassy box-ironbark woodlands with an open 
understorey and is typified by the presence of Mormopterus norfolkensis (Eastern Freetail 
Bat) (Leary, 2007). 
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Whilst there is no distinctive faunal assemblage confined solely to the ecological community, 
there is a characteristic avifauna assemblage of the shale-associated grassy woodlands on the 
Cumberland Plain often referred to as “shale birds” (Hoskin et al., 1991; Keast, 1995; Leary, 
2007). The assemblage comprises a mixture of coastal species and birds whose main 
distribution occurs in the dry inland regions west of the Great Dividing Range. Characteristic 
species include: Acanthiza chrysorrhoa (Yellow-rumped Thornbill); Acanthiza reguloides 
(Buff-rumped Thornbill); Chalcites osculans (Black-eared Cuckoo); Chthonicola sagittata 
(Speckled Warbler); Climacteris picumnus victoriae (Brown Treecreeper); 
Corcorax melanorhamphos (White-winged Chough); Geopelia striata (Peaceful Dove); 
Lalage sueurii (White-winged Triller); Lichenostomus fuscus (Fuscous Honeyeater); 
Melanodryas cucullata cucullata (Hooded Robin); Melithreptus gularis gularis (Black
chinned Honeyeater); Microeca fascinans (Jacky Winter); Myiagra inquieta (Restless 
Flycatcher); Neophema pulchella (Turquoise Parrot); Pardalotus striatus (Striated 
Pardalote); Petroica goodenovii (Red-capped Robin); Psephotus haematonotus (Red-rumped 
Parrot); Smicrornis brevirostris (Weebill); Stagonopleura guttata (Diamond Firetail); and 
Taeniopygia guttata (Zebra Finch)(Leary, 2007). Many of these species have strong 
associations, through feeding and nesting, with the ground components of the ecological 
community. Blackthorn shrubs, for instance, are excellent bird habitats as well as providing 
resources for a wide range of insects (NSW NPWS, 2004). 

Key diagnostic characteristics 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest is a relatively 
well studied ecological community and a number of detailed floristic studies have been 
undertaken on it (e.g. Benson, 1992; Tozer, 2003). However, it has undergone a large degree 
of past and ongoing disturbance that has resulted in a large variability in the expression of 
this ecological community. This presents some challenges in prescribing detailed and specific 
key diagnostic attributes that would apply to every patch of the national ecological 
community. 

The attributes presented below are broad but draw upon the detailed floristic analysis by 
Tozer (2003). Tozer also presents detailed flora species lists, identifies diagnostic plant 
species, and describes a procedure for using diagnostic species to identify vegetation units. 
Where there may be doubt in applying the key diagnostic attributes below, reference may be 
made to Tozer (2003) for further clarification. 

The key diagnostic attributes for the Cumberland Plain Shale Woodlands and Shale-Gravel 
Transition Forest ecological community are as follows: 

 Distribution is limited to the Sydney Basin Bioregion with most occurrences in the 
Cumberland Sub-region. This covers a geographic area commonly known as the 
Cumberland Plain, a rainshadow coastal valley in western Sydney. 

 Most occurrences are on clay soils derived from Wianamatta Group geology, with limited 
to rare occurrences on soils derived from Tertiary Alluvium, Holocene Alluvium, the 
Mittagong Formation, Aeolian Deposits and Hawkesbury Sandstone. 

 Upper tree layer species must be present with these features: 

o The minimum projected foliage cover of canopy trees is 10% or more; and 

o The tree canopy is typically dominated by Eucalyptus moluccana (Grey Box), 
E. tereticornis (Forest Red Gum) and/or E. fibrosa (Red Ironbark). Other canopy 
species may occur in association with the typical dominants and may be locally 
dominant at some sites. 
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	 A sparse lower tree layer may be present, typically with young eucalypts of upper tree 
canopy species and species of Acacia, Exocarpos and Melaleuca. 

	 The understorey typically is dominated by the ground layer and shows these features: 

o	 The ground layer typically comprises a variety of perennial native graminoids and 
forbs; 

o	 Native graminoid species that are often present include: the grasses Aristida ramosa 
(Purple Wiregrass), A. vagans (Threeawn Speargrass), Cymbopogon refractus 
(Barbed Wire Grass), Dichelachne micrantha (Plumegrass), Echinopogon 
caespitosus var. caespitosus (Tufted Hedgehog Grass), Eragrostis leptostachya 
(Paddock Lovegrass), Microlaena stipoides subsp. stipoides (Weeping Grass), 
Paspalidium distans and Themeda triandra (Kangaroo Grass), and other graminoids 
Carex inversa (Knob Sedge), Cyperus gracilis (Slender Sedge), Lomandra filiformis 
subsp. filiformis (Wattle Mat-rush) and L. multiflora subsp. multiflora (Many
flowered Mat-rush); 

o	 Native forb and other herb species present include: Asperula conferta (Common 
Woodruff), Brunoniella australis (Blue Trumpet), Cheilanthes sieberi (Poison 
Rock-Fern), Desmodium varians (Slender Tick-trefoil), Dianella longifolia (Blue 
Flax-Lily), Dichondra repens (Kidney Weed), Glycine spp., Hardenbergia violacea 
(Native Sarsparilla), Opercularia diphylla (Stinkweed), Oxalis perennans, Pratia 
purpurascens (Whiteroot) and Wahlenbergia gracilis (Australian Bluebell); and 

o	 A shrub layer may be present, to variable extent, and is often dominated by Bursaria 
spinosa (Blackthorn) while other species include: Daviesia ulicifolia (Gorse Bitter 
Pea), Dillwynia sieberi, Dodonaea viscosa subsp. cuneata (Wedge-leaf Hop-bush), 
Indigofera australis (Native Indigo) and Lissanthe strigosa (Peach Heath). 

5. Condition Thresholds 

Condition thresholds are intended to function as a set of criteria that assists in identifying 
when the EPBC Act is likely to apply to an ecological community. They provide guidance 
for when a patch of a threatened ecological community retains sufficient conservation values 
to be considered as a Matter of National Environmental Significance, as defined under the 
EPBC Act. This means that the protection provisions of the EPBC Act are focussed on the 
most valuable elements of Australia’s natural environment, while heavily degraded patches, 
which do not trigger the “significance test” of the EPBC Act will be largely excluded. 

Although significantly degraded patches will not be a part of the ecological community listed 
under the EPBC Act, it is recognised that patches that do not meet the condition thresholds 
may still retain important natural values. Therefore, these patches should not be excluded 
from recovery and other management actions (also see The surrounding environmental and 
landscape context below). 

Condition thresholds are determined in consultation with experts on the particular ecological 
community. They may apply a range of relevant factors including: diversity of native plants 
and animals present; vegetation structure and cover attributes; level of weed invasion; patch 
size; and proximity to native vegetation remnants.  

Much of the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest has 
been cleared and most of what remains is in a degraded and fragmented state. Few large or 
high quality remnants of the ecological community now remain in comparison to those prior 
to European settlement. Some form of ongoing management is beneficial to maintain or 
enhance the biodiversity of the remaining patches, particularly through restoration work to 
re-connect remnants and provide for movement of wildlife. This applies both to patches that 
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meet the condition thresholds and those that do not. For a patch that does not meet the 
condition criteria, suitable recovery and management actions may improve it to the point that 
it can be regarded as part of the ecological community listed under the EPBC Act. 

Four categories of condition thresholds for the Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest are outlined in Table 1. 

The condition thresholds only apply to patches of native vegetation that meet the 
description of the national ecological community, including the key diagnostic 
characteristics, as outlined above. Derived grasslands and shrublands are not included in 
the EPBC-listed ecological community, but if they are contiguous with the ecological 
community they may be considered under Condition category C in Table 1. 
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Table 1. Condition Thresholds for Patches3 that meet the Description for the Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest ecological community. 

Category and rationale Thresholds 
A. Core thresholds that apply under Minimum patch3 size is ≥0.5ha; 
most circumstances: patches with AND 
an understorey dominated by ≥50% of the perennial understorey vegetation cover4 is made 
natives and a minimum size that is up of native species. 
functional and consistent with the 
minimum mapping unit size applied 
in NSW. 

OR 
B. Larger patches which are The patch size is ≥5ha; 
inherently valuable due to their AND 
rarity. ≥30% of the perennial understorey vegetation cover is made 

up of native species. 
OR 

C. Patches with connectivity to The patch size is ≥0.5 ha; 
other large native vegetation AND 
remnants in the landscape. ≥30% of the perennial understorey vegetation cover is made 

up of native species; 
AND 
The patch is contiguous5 with a native vegetation remnant 
(any native vegetation where cover in each layer present is 
dominated by native species) that is ≥5ha in area. 

OR 
D. Patches that have large mature 
trees or trees with hollows (habitat) 
that are very scarce on the 
Cumberland Plain. 

The patch size is ≥0.5 ha in size; 
AND 
≥30% of the perennial understorey vegetation cover is made 
up of native species; 
AND 
The patch has at least one tree with hollows per hectare or at 
least one large tree (≥80 cm dbh) per hectare from the upper 
tree layer species outlined in the Description and Appendix A. 

3  A patch is defined as a discrete and continuous area that comprises the ecological community, outlined in the 
Description. Patches should be assessed at a scale of 0.04 ha or equivalent (e.g. 20m x 20m plot). The number of 
plots (or quadrats or survey transects) per patch must take into consideration the size, shape and condition across 
the site. Permanent man-made structures, such as roads and buildings, are typically excluded from a patch but a 
patch may include small-scale disturbances, such as tracks or breaks or other small-scale variations in native 
vegetation that do not significantly alter the overall functionality of the ecological community, for instance the 
easy movement of wildlife or dispersal of spores, seeds and other plant propagules. 
4 Perennial understorey vegetation cover includes vascular plant species of the ground and shrub layers (as 
outlined in the Description and Appendix A) with a life-cycle of more than two growing seasons (Australian 
Biological Resources Study, 2007). Measurements of perennial understorey vegetation cover exclude annuals, 
cryptogams, leaf litter or exposed soil (although these are included in a patch of the ecological community when 
they do no alter functionality as per footnote 3 and the Description and Condition Thresholds are met). 
5 Contiguous means the woodland patch is continuous with, or in close proximity (within 100 m), of another 
patch of vegetation that is dominated by native species in each vegetation layer present. 
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Surrounding environmental and landscape context 

The condition thresholds outlined above are the minimum level at which patches are to be 
considered under the EPBC Act for actions that may require referral to the Australian 
Government. Such minimum conditions do not represent the ideal state of the ecological 
community. The larger and more diverse a patch is, the greater the likely biodiversity value 
and its sustainability. Additionally, patches that link remnants in the landscape are 
particularly important as wildlife habitat and to the viability of the listed patches of the 
ecological community into the future.  

Therefore, in the context of actions that may have significant impacts and require approval 
under the EPBC Act, it is important to consider the environment surrounding the listed 
patches that meet the above condition thresholds. Some patches that meet the condition 
thresholds above will occur in isolation and require protection as well as priority actions to 
link them with other patches. Other patches will have additional conservation value through 
being connected to the same or similar native vegetation associations that may not, in their 
current state, meet the condition thresholds. In these instances, the following indicators 
should be considered when assessing the impacts of actions or proposed actions under the 
EPBC Act, or when considering recovery, management and funding priorities for a particular 
patch: 

	 Large size and/or with a large area to boundary ratio – larger area/boundary ratios are less 

exposed and more resilient to edge effect disturbances such as weed invasion and other 

anthropogenic impacts; 


	 Evidence of recruitment of key native species or the presence of a range of age cohorts. For 
instance, tree canopy species are present as saplings through to large hollow-bearing trees; 

	 Good faunal habitat as indicated by patches containing mature trees (especially those with 
hollows), logs, natural rock outcrops, diversity of landscape, contribution to movement 
corridors; 

	 Areas with a predominantly native ground layer, even if missing other strata; 

	 High biodiversity (large number of native fauna species and/or a variety of ground-layer 
native plant species, such as different grasses, lilies, orchids and other forbs); 

	 Areas of minimal weeds and feral animals or where they can be easily managed; 

	 Presence of cryptogams, soil crust and leaf litter on the soil surface, indicating low 
disturbance and potential for good functional attributes such as nutrient cycling; 

	 Connectivity to other native vegetation remnants or restoration works (e.g. native plantings). 
In particular, a patch in an important position between (or linking) other patches in the 
landscape; 

	 Patches that occur in those areas in which the ecological community has been most heavily 
cleared and degraded or that are at the natural edge of its range; and/or 

	 Patches that contain listed threatened species (state or national). 

6. National Context 

Distribution 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest is endemic to the 
Sydney Basin IBRA Bioregion in NSW. Within this bioregion, it predominantly occupies, but 
is not limited to, the Cumberland IBRA Sub-region. The geographic area is known as the 
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Cumberland Plain which covers the land west of Sydney city to the Blue Mountains 
escarpment, including many of the suburbs of western Sydney. 

Relationships to State vegetation classifications 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest equates to a 
number of vegetation mapping units identified from previous surveys, as outlined in Table 2. 
The most recent and comprehensive survey of the vegetation of the Cumberland Plain is by 
Tozer (2003). The national ecological community includes three closely related map units 
identified by Tozer (2003): Unit 9 Shale Hills Woodland; Unit 10 Shale Plains Woodland; 
and Unit 103 Shale-Gravel Transition Forest. The subsequent survey by Tozer et al. (2006) 
extended the mapping approach to the ranges and coastal plains of south-eastern NSW. That 
survey confirmed that the three mapping units of Tozer (2003), above, do not extend further 
south of the Cumberland Plain. 

The vegetation of NSW has been broadly classified into 16 vegetation formations, that cover 
99 vegetation classes (Keith, 2004). Under this scheme, the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest is classified as follows: 

	 Map units 9 and 10 of Tozer (2003) fall within the Grassy Woodland formation and the 
Coastal Valley Grassy Woodlands class; and 

	 Map unit 103 of Tozer (2003) falls within the Dry Sclerophyll Forests (Shrub/Grass) 
subformation and the Cumberland Dry Sclerophyll Forests class. 

A finer scale vegetation classification in NSW at the ecological community level is available 
through the NSW Vegetation Classification and Assessment database (Benson, 2006; 2008). 
However, the coverage is presently incomplete and does not yet extend to coastal vegetation 
communities such as the Cumberland Plain Shale Woodlands and Shale-Gravel Transition 
Forest. 

Relationships to State-listed ecological communities 

The national ecological community correlates with two threatened ecological communities 
listed under New South Wales’ Threatened Species Conservation Act 1995 except where the 
condition thresholds are applied. The “Cumberland Plain Woodland in the Sydney Basin 
Bioregion” state-listed ecological community accounts for most occurrences of the national 
ecological community, and the state-listed “Shale Gravel Transition Forest in the Sydney 
Basin Bioregion” corresponds with the rest of the national ecological community. The state-
listed ecological communities are recognised as endemic NSW communities with a 
distribution predominately limited to the Cumberland Plain region (as is the case for the 
national listing). 
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Table 2.  Vegetation mapping units that relate to the Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest from relevant vegetation surveys. 

Study Tozer et al. (2006) Tozer (2003) Benson (1992) 
Corresponding 
vegetation 
map unit(s) 

GW p28 - Cumberland 
Shale Hills Woodland 

9 - Shale Hills 
Woodland 

10d - Grey Box – Ironbark 
Woodland (mostly) 

9b - Spotted Gum Forest 
(part) 

10c - Grey Box Woodland 
(part) 

GW p29 - Cumberland 
Shale Plains Woodland 

10 - Shale Plains 
Woodland 

10c - Grey Box Woodland 
(mostly) 

9b - Spotted Gum Forest 
(part) 

10d - Grey Box – Ironbark 
Woodland (part) 

DSF p502 - Castlereagh 103 – Shale Gravel 9d - Shale Gravel 
Shale-Gravel Transition Transition Forest Transition Forest 
Forest 

The state-listed threatened ecological communities are supplemented by mapping data for 
Cumberland Plain vegetation that also takes into account general condition thresholds. The 
mapping data classify vegetation map unit polygons on the basis of whether the remaining 
tree canopy cover is greater than 10%, less than 10%, or absent, and the nature of surrounding 
land use (NSW NPWS, 2002). The polygon classification codes indicative of better quality 
remnants are known as codes A, B, C and SA. Polygon classification codes indicative of 
scattered tree cover and intensive land use (TX, TXR and TXU) are usually excluded as they 
are indicative of more degraded remnants. The approach to the data presented in this listing 
advice is consistent with the State-listed ecological communities in that estimates of extent 
are based on the better quality polygon classification codes used by the NSW NPWS (2002). 
The national ecological community described herein requires on-ground assessment of the 
understorey as well as tree cover. Therefore, the NSW polygon classification codes are a 
useful guide but cannot be assumed to equal the condition thresholds outlined above for the 
national ecological community. 

Similar ecological communities 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest grades into a 
number of adjacent ecological communities, several of which are listed as threatened 
ecological communities under NSW legislation and under the EPBC Act. 

Moist Shale Woodland replaces Cumberland Plain Shale Woodlands and Shale-Gravel 
Transition Forest on very steep, sheltered hillsides (Map Unit 14 in Tozer, 2003). Moist Shale 
Woodland has similar Eucalyptus species present in its tree canopy layers but is distinguished 
by: the presence of species typically absent from Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest, such as Clerodendrum tomentosum (Hairy Clerodendrum), 
Olearia viscidula (Daisy-bush) and Sigesbeckia orientalis (Indian Weed) in the shrub layer 
and the herb Cayratia clematidea (Native Grape, Slender Grape) in the ground layer; and the 
relative abundance of species that are typically less common in Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest, such as the herbs Cyperus gracilis (Slender 
Sedge), Desmodium brachypodum (Large Tick-trefoil), Galium propinquum (Maori 
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Bedstraw), Glycine clandestina (Twining Glycine) and Solanum prinophyllum (Forest 
Nightshade) in the ground layer (Tozer, 2003). 

Towards the margins of the Cumberland Plain where shale soils become shallower and there 
is an increased influence from underlying sandstone, Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest grades into Shale-Sandstone Transition Forest (Low 
Sandstone Influence), also known as Map Unit 1 (Tozer, 2003). The latter ecological 
community lacks Grey Box as a dominant tree species and may include Eucalyptus punctata 
(Grey Gum) which is not typically dominant in the Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest. The Shale-Sandstone Transition Forest may also be 
distinguished by the presence of Allocasuarina littoralis (Black Sheoak) in the small tree 
layer. Map Unit 1 is part of the Shale-Sandstone Transition Forest which is listed as 
endangered under the EPBC Act. 

In areas where the Tertiary alluvial deposits are thicker, the shale-gravel transition forest 
component of the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest 
grades into Castlereagh Ironbark Forest or Castlereagh Scribbly Gum Woodland (Map Units 
3 and 6 in Tozer, 2003). The Castlereagh Ironbark Forest can be distinguished by the 
dominance of Eucalyptus longifolia (Woollybutt) in its tree layer, while Castlereagh Scribbly 
Gum Woodland is distinguished by the dominance of Eucalyptus parramattensis (Parramatta 
Red Gum), E. sclerophylla (Hard-leaved Scribbly Gum) and Angophora bakeri (Narrow
leaved Apple) in the tallest tree layer. 

In higher-rainfall areas, Cumberland Plain Shale Woodlands and Shale-Gravel Transition 
Forest may grade into Turpentine-Ironbark Forest (Map Unit 15 in Tozer, 2003), which is 
distinguishable by the dominant presence of Syncarpia glomulifera (Turpentine) and 
Eucalyptus paniculata (Grey Ironbark) in the tree canopy. Turpentine-Ironbark Forest of the 
Sydney Basin Bioregion is listed as a critically endangered ecological community under the 
EPBC Act. 

In areas at higher elevations and receiving higher rainfall than Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest, Western Sydney Dry Rainforest occurs (Map 
Unit 13 in Tozer, 2003). The transition to Western Sydney Dry Rainforest is often abrupt, and 
is likely to relate primarily to moisture availability and possibly fire history (Tozer, 2003). 
Western Sydney Dry Rainforest is highly restricted in distribution. It occurs almost 
exclusively on soils derived from Wianamatta Shale and generally occupies sheltered lower 
slopes and gullies on steeply sloping, rugged topography. It is clearly distinguishable from the 
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest in structure and 
composition: the tree canopy is not dominated by eucalypts; the shrub layer is denser and 
comprises several mesic species; and, the ground layer is dominated by ferns and herbs 
characteristic of wetter sites. 

7. Relevant Biology and Ecology 

Vegetation dynamics 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest is a dynamic 
ecological community that may exhibit variation in structure and species composition and can 
change over relatively short periods of time, for example, in response to drought, fire, rain, 
and grazing (Benson and Howell, 2002). These factors may influence the appearance of the 
ecological community, such that certain species may be apparent during some years or 
conditions, but not otherwise. The ecological community also intergrades with adjacent 
ecological communities depending on influences such as substrate, rainfall and aspect. Where 
these transitional zones occur, and especially at the margins of the Cumberland Plain, they 
may introduce elements of the Sydney Basin flora that do not occur more widely on the plain. 
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Rainfall is an important influence on species composition of the ecological community, given 
the Cumberland Plain is a large coastal valley rainshadow. An 18 month study in the 
ecological community recorded 46 new species (32% of total plant diversity), the appearance 
of which was attributed to high rainfall events facilitating their establishment during the study 
period (Hill and French, 2004). 

In occurrences of the ecological community at Mt Annan Botanic Gardens, about 25% of 
native plant species are very long-lived perennials (mainly trees) or “indefinite perennials” 
(e.g. rhizomatous sedges) that may survive for centuries (Benson and Howell, 2002). A 
further 25% of native plant species are long-lived perennials that survive at least 5-50 years. 
The remaining 50% of species are annuals or short-lived perennials, i.e. able to live for up to 
5 years, and include most of the grass species. 

At any given time, some plant species may not be visible above-ground and are only present 
as seeds in the soil seed bank or as dormant underground vegetative structures (NSW NPWS, 
2004). Seeds of perennial species typically dominate the soil seed bank of the ecological 
community (Hill and French, 2003). Many understorey plants in the ecological community 
rely on underground tubers or profuse seed production to survive adverse conditions such as 
fire or drought (NSW NPWS, 2004). Although these species die down during adverse 
conditions, they can respond quickly when conditions improve (Benson and Howell, 2002). 
Other plant species can expand their populations through vegetative regrowth from rhizomes 
or root suckers. These species are capable of recovering quickly after disturbances to the 
shoots from drought, intensive grazing or fire. These responses explain the resilience of some 
of the flora of the ecological community to grazing by domestic stock or rabbits (Benson and 
Howell, 2002). 

About half of the more common shrub species and at least 41% of the less common shrub 
taxa in the ecological community are obligate seeder species (Watson, 2005). Obligate 
seeders are unable to reproduce through vegetative regrowth and rely entirely on seed 
germination for self perpetuation. Obligate seeders and resprouter species with persistent seed 
banks only recruit after fire and represent the most common functional groups for shrubs in 
the ecological community (Watson, 2005). 

The frequency and intensity of fire can also affect the structure and composition of the 
ecological community, particularly the understorey component. Kangaroo Grass dominates 
the ground layer of the ecological community under moderate and high fire frequencies (inter
fire intervals of one to three years) but not under low fire frequencies (inter-fire interval of 20 
years) (Watson and Morris, 2006). Many native shrubs, especially of the obligate seeder 
group, may be most abundant under moderate fire frequencies (i.e. inter-fire intervals of four 
to 10 years). The density of Blackthorn in the ecological community particularly varies with 
fire history. It forms isolated clumps if the inter-fire interval is 1 to 10 years, but tends to form 
a denser, even shrub layer where fire has been absent for a couple of decades or more 
(Watson, 2005; Watson and Morris, 2006). Blackthorn plants can also resprout after fire, 
show considerable post-fire seedling establishment after winter rain (Watson, 2005), or 
establish in unburnt vegetation (Watson and Morris, 2006). It is noted that a Blackthorn shrub 
layer provides excellent bird habitat and food for a wide range of insects (NSW NPWS, 
2004). 
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Faunal roles and interactions 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest still supports 
components of the pre-European fauna, and provides significant habitat for a number of 
threatened, nomadic and migratory fauna species. However, some components of the fauna 
have been lost and the ability of remnants to support these fauna populations continues to be 
compromised by on-going threatening processes (see Description of Threats, below) (Leary, 
2007). 

The ecological community and surrounding Cumberland Plain vegetation communities are 
very important to nomadic nectivores especially during times of nectar scarcity in winter 
(Leary, 2007). Cumberland Plain vegetation communities are particularly important to species 
such as the Anthochaera phrygia (Regent Honeyeater), Black-chinned Honeyeater, Lathamus 
discolor (Swift Parrot), and Grey-headed Flying-fox. Winter flowering eucalypts which are 
common in most of the ecological community include Forest Red Gum, Narrow-leaved 
Ironbark and Spotted Gum. Other winter flowering eucalypts that are represented less 
frequently in the ecological community include White Stringybark (Eucalyptus globoidea) 
and Grey Gum. Forest Red Gum trees are very important and facilitate movement of Grey-
headed Flying-foxes across the plain and between areas outside of the Plain. 

The small ground-dwelling mammal group, that is now largely absent from the Cumberland 
Plain (Leary, 2007), provided key functional roles in woodland and grassland ecosystems. 
Their constant diggings have beneficial impacts on soil aeration, nutrient cycling and water 
infiltration (Martin, 2003). These diggings have concomitant effects on biodiversity by 
facilitating the spread and establishment of seedlings. 

Many of the bird species on the Cumberland Plain, including the “shale birds” assemblage 
(Hoskin et al., 1991; Keast, 1995; Leary, 2007), have strong associations, through feeding and 
nesting, with the ecological community, particularly the ground layer components. Native 
birds consume large numbers of leaf-eating insects and pasture grubs, and are important for 
the pollination and seed dispersal of many plants in grassy systems (Visoiu and Lloyd, 2003). 
The Turquoise Parrot nests in vertical or near-vertical hollows in living or dead trees 
(Australian Museum, 2006). Other species predominately occur in adjacent ecological 
communities but still utilise the ecological community. Ninox strenua (Powerful Owl) is 
typically associated with taller riparian habitats but has been recorded foraging in the 
ecological community (Leary, 2007). 

Listed threatened species 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest provides habitat 
for at least 12 plant and 16 animal species that are listed as threatened under the national or 
State legislation (Table 3). The listed animals include arboreal species that require trees for 
nesting/roosting sites or a source of food for winter foraging, such as the Swift Parrot and 
Grey-headed Flying-fox. The listed plants are predominantly understorey plants associated 
with grassy ecosystems in the Sydney Basin. The rare eucalypt, Eucalyptus benthamii 
(Camden White Gum) may occur in the southern extent of the ecological community. 

The Cumberland Land Snail, listed as endangered under the NSW Threatened Species 
Conservation Act 1995, lives under logs and debris under the bark and leaf litter around the 
bases of trees, or burrows into loose soil around clumps of grass, and feeds on fungi 
(Rudman, undated). 
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The role of connectivity and broad landscape context 

Connectivity between remnants of the ecological community and with other native vegetation 
remnants is an important determinant of habitat quality at the landscape scale for native flora 
and fauna, as well as to the overall condition of the ecological community. 

For flora, connectivity is important as it increases pollination and spread of propagules among 
individuals and populations. For vertebrate groups, the diversity and abundance of fauna is 
more correlated with the connectivity of patches to other remnant vegetation than to the size 
of the patch itself (Leary, 2007). For example, both diversity and abundance of micro-bats is 
significantly correlated with the amount of woodland and forest within a 3 km radius of 
survey sites. This has implications for the long-term conservation of vertebrates on the 
Cumberland Plain given the fragmentation of the ecological community due to on-going land 
clearance for urban development (see Description of Threats below). 

There are also around 30 species of migratory birds (non-shore-birds) that rely on the 
ecological community and surrounding Cumberland Plain vegetation communities. Most of 
the migratory species arrive in spring and depart in autumn although a few species are winter 
migrants. Large numbers of passage migrants move northward through the Cumberland Plain 
every May and return between August and October (Leary, 2007). This indicates the 
importance of the ecological community on a scale well beyond the Cumberland Plain. 
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Table 3. Threatened species listed under the Environment Protection and Biodiversity 
Conservation Act 1999 and NSW Threatened Species Conservation Act 1995 likely to occur 
in or near the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest 
ecological community. Current June 2009. 

Scientific name Common name EPBC Act NSW TSC Act 

Birds 

Anthochaera phrygia Regent Honeyeater Endangered Endangered 
Chthonicola sagittata Speckled Warbler Vulnerable 
Burhinus grallarius Bush Stone-curlew Endangered 
Callocephalon fimbriatum Gang Gang Cockatoo Vulnerable 
Calyptorhynchus lathami Glossy Black-Cockatoo Vulnerable 
Climacteris picumnus victoriae Brown Treecreeper Vulnerable 
Grantiella picta Painted Honeyeater Vulnerable 
Lathamus discolor Swift Parrot Endangered Endangered 
Lophoictinia isura Square-tailed Kite Vulnerable 
Melanodryas cucullata cucullata Hooded Robin (south-eastern form) Vulnerable 
Melithreptus gularis gularis Black-chinned Honeyeater (eastern 

subspecies) 
Vulnerable 

Neophema pulchella Turquoise Parrot Vulnerable 
Ninox connivens Barking Owl Vulnerable 
Ninox strenua Powerful Owl  Vulnerable 
Oxyura australis Blue-billed Duck Vulnerable 
Stagonopleura guttata Diamond Firetail  Vulnerable  
Tyto novaehollandiae Masked Owl Vulnerable 
Tyto tenebricosa Sooty Owl Vulnerable 
Mammals 

Chalinolobus dwyeri Large-eared Pied Bat Vulnerable Vulnerable 
Dasyurus maculatus maculatus Spotted-tail Quoll (SE mainland population) Endangered Vulnerable 
Falsistrellus tasmaniensis Eastern False Pipistrelle Vulnerable 
Miniopterus schreibersii Eastern Bent-wing Bat  Vulnerable  
Mormopterus norfolkensis Eastern Freetail Bat Vulnerable 
Myotis macropus Southern Myotis; Large-footed Myotis Vulnerable 
Petaurus australis  Yellow-bellied Glider Vulnerable 
Petaurus norfolcensis  Squirrel Glider Vulnerable 
Phascolarctos cinereus  Koala Vulnerable 
Pteropus poliocephalus Grey-headed Flying-fox Vulnerable Vulnerable 
Saccolaimus flaviventris Yellow-bellied Sheathtail Bat Vulnerable 
Scoteanax rueppellii Greater Broad-nosed Bat Vulnerable 
Invertebrates 

Meridolum corneovirens Cumberland Land Snail Endangered 
Plants 

Acacia pubescens Downy Wattle, Hairy Stemmed Wattle Vulnerable Vulnerable 
Cynanchum elegans White-flowered Wax Plant Endangered Endangered 
Dillwynia tenuifolia Vulnerable Vulnerable 
Eucalyptus benthamii Camden White Gum, Nepean River Gum Vulnerable Vulnerable 
Grevillea juniperina subsp. juniperina Juniper-leaf Grevillea Vulnerable 
Marsdenia viridiflora subsp. viridiflora Native Pear Endangered 

Population 
Micromyrtus minutiflora  Vulnerable Endangered 
Persoonia nutans Narrow-leaved Geebung Endangered Endangered 
Pimelea curviflora var. curviflora Vulnerable Vulnerable 
Pimelea spicata Spiked Riceflower Endangered Endangered 
Pterostylis saxicola Sydney Plains Greenhood Endangered Endangered 
Pultenaea pedunculata Matted Pea Bush Endangered 
Pultenaea parviflora  Vulnerable Endangered 

8. Description of Threats 

There are many threats to the Cumberland Plain Shale Woodlands and Shale-Gravel 
Transition Forest ecological community. The main threats include: clearing for urban, 
industrial or rural development; the consequent fragmentation of native vegetation remnants; 
the low level of protection in reserves; weed invasion; inappropriate fire and grazing regimes; 
and climate change. Many of the threats to the ecological community also have adverse 
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impacts on threatened species associated with the ecological community (listed under the 
EPBC Act and the NSW Threatened Species Conservation Act 1995 (Table 3)). 

Clearing, fragmentation and land management practices 

Vegetation clearance was, and continues to be, a major contributor to the fragmentation and 
decline of native vegetation across the Cumberland Plain. The reduction in geographic 
distribution of the ecological community was initially due to tree-felling for timber and 
clearing for crops and pastures (Benson and Howell, 1990). However, continuing decline is 
now predominately a consequence of dispersed clearing associated with urban development 
(NSW Scientific Committee and Simpson, 2008). Much of the continuing growth of Sydney 
to accommodate its growing population will occur on the Cumberland Plain, in areas such as 
the proposed Sydney growth centres to the north-west and south-west of the city. These 
growth centres cover approximately 27 000 ha and include many remnants of the ecological 
community. Therefore, these urban development pressures represent a serious and ongoing 
threat to the ecological community. 

Many plant species associated with the ecological community were thought to have been 
widespread across the Cumberland Plain and possibly common prior to European settlement 
(Benson and Howell, 2002). However, fragmentation of the ecological community, coupled 
with habitat changes relating to rural and urban development, have resulted in many species 
becoming lost from many sites such that they are now regarded as threatened (Table 3). 

Fragmentation due to vegetation clearance results in the isolation of, and loss of connectivity 
between, remnants that can be critical to the survival and dispersal of native species, and to 
the maintenance of the ecological processes that sustain the ecological community. 
Fragmentation also places the ecological community under many additional pressures, 
particularly if remnants are isolated by a surrounding matrix of agricultural, peri-urban or 
urban land uses. These include edge effects, degradation of habitat for many species, altered 
fire regimes and reduced opportunities for pollination and dispersal of plant propagules. For 
example, edge effects include increased penetration of weeds into remnants, such as African 
Olive (Tozer, 2003; Cuneo et al., 2009) and increased predator pressure on native fauna such 
as skinks (Anderson, 2002). Fragmentation may also result in reduced fire frequencies within 
some patches that in turn may reduce the persistence of those native plant species adapted to 
fire or smoke for recruitment and hence decreases the diversity of species within patches 
(Clarke, 2000; Watson, 2005; NSW Scientific Committee, 2008). 

In addition to the direct threats of urban development like vegetation clearance, the ecological 
community is also under threat from adjacent urban and rural land uses. Many of the threats 
to the ecological community in urban and peri-urban areas relate to the juxtaposition of the 
remnants with intensively disturbed and/or built over land and often arise from activities on 
these adjoining areas (Tozer, 2003). The main types of these threats include increased soil 
phosphorous levels and excessive nutrients from fertilisers; dumped refuse and garden waste; 
stormwater and sewer discharges; actions from domestic pets such as excrement and 
predation on native fauna (Benson and Howell, 1990; NSW Scientific Committee, 1997); and 
dispersal of weed propagules through a variety of means (Benson and Howell, 1990). 
Clearing, mowing and under-scrubbing have created suitable habitat for a number of large 
and aggressive native and introduced animal species, including Cacatua galerita (Sulphur
crested Cockatoo), Cracticus tibicen (Australian Magpie) and Manorina melanocephala 
(Noisy Miner). These species have all increased in western Sydney and now out-compete 
smaller woodland bird species in areas of fragmented vegetation, contributing to further 
decline in biodiversity. 
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Level of protection in reserves 

Most of the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest occurs 
under private land tenure, where it is potentially subject to clearing for a range of purposes. 
Little of the ecological community occurs within conservation reserves. The total extent 
within formal reserves is about 1000 ha, or about 8% of the estimated current extent (Tozer, 
2006) (Table 5). Woodlands within reserves are protected from certain threats, notably 
widespread clearing, but remain prone to other serious threats such as weed invasion, or 
management that is inconsistent with longer-term conservation. 

Table 4: Extent of the Cumberland Plain Shale Woodlands and Shale-Gravel Transition 
Forest ecological community within conservation reserve tenure. 

Map Unit (Tozer, 2003) NSW NPWS (2002) 
(ha)1 

Tozer et al. (2006) 
(ha)2 

9 Shale Hills Woodland 185.6 210 

10 Shale Plains Woodland 566.4 560 

103 Shale-Gravel Transition 
Forest 

145.8 230 

Total 897.8 1000 

1 Land tenure zoned as “National Parks”. A NSW land zone category for “Environmental Protection” 

also is recognised that includes an additional 953 ha in total.

2 Area in conservation reserves.
 

Significant areas of the ecological community occur on Commonwealth land and many of 
these are known to contain some of the better quality remnants. Future land use decisions for 
these areas will be important to the future conservation of the ecological community. 

Weed invasion 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest ecological 
community supports a range of weed species including perennial grasses, e.g. African 
Lovegrass (Eragrostis curvula), Rhodes Grass (Chloris gayana) and Chilean Needle-grass 
(Nassella neesiana); perennial rosettes, e.g. Catsear (Hypochaeris radicata); biennials, e.g. 
Thistle (Cirsium vulgare); vines and scramblers, e.g. Bridal Creeper (Asparagus 
asparagoides) and Moth Vine (Araujia sericifera); and woody shrubs, e.g. African Olive 
(Olea europea subsp. cuspidata) (NSW Scientific Committee, 2008). All weed species 
compete for space and resources and, in so doing may displace native species and contribute 
to a reduction in native plant and animal biodiversity. This is particularly the case for high 
impact, invasive weeds, that are difficult to manage. 

African Olive and Bridal Creeper have been identified as particularly significant weeds as 
they are highly competitive and appear able to suppress native understorey species (Benson, 
1992; Tozer, 2003). These two species are also a threat to the nationally endangered plant 
Pimelea spicata that occurs in remnants of the ecological community (Willis et al., 2003). 
Bridal Creeper and Moth Vine are among a suite of exotic vines and scramblers that are listed 
as a threatening process in NSW which are also considered a specific threat to the ecological 
community (NSW Scientific Committee, 2006). In addition, Bridal Creeper is recognised to 
be a Weed of National Significance given its high ability to invade native vegetation and the 
difficulty in undertaking long-term management. 

African Olive is a particularly significant threat to the ecological community. It has 
established as an aggressive environmental weed since its introduction into Australia in the 
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mid-19th century for horticultural purposes. It has an ability to permanently change the 
structure of the ecological community through dense mid-canopy formation and, like other 
weeds such as Bridal Creeper, can suppress native plant species in the understorey (Benson, 
1992; Cuneo and Leishman, 2006). It occurs across a large range of habitats and topography 
but mostly occupies the steepest slopes, particularly south and southwest-facing slopes 
(Cuneo et al., 2009). Its seeds are readily spread by frugivorous birds (Spennemann and 
Allen, 2000) and introduction of African Olive into new areas is often linear, via bird perch 
sites such as roadside powerlines and fences (Cuneo et al., 2009). The establishment of 
African Olive within a patch of the ecological community can also significantly alter the 
types of fauna using the patch (NSW DECC, 2007). After initial establishment into a remnant, 
African Olive spreads by seed fall from adult plants within the remnant (von Richter et al. 
2005). 

Weed species also have a strong presence in the soil seed banks of the ecological community. 
Hill and French (2003) found 11 weed species represented in the soil seed bank, including 
four species that were not present in the above-ground vegetation, and four weed species in 
the litter seed bank of remnants. Morris and Wood (2001) found that 14 of 57 identified 
species (11% of the total) that germinated from the soil seed bank of the ecological 
community were exotic species. 

Certain weed management practices may, in themselves, impact adversely on native species 
in the ecological community if undertaken inappropriately for conservation purposes. Care 
must be exercised to ensure that management is appropriate and does not conflict with desired 
conservation outcomes. For example, broad-scale application of herbicides may effectively 
control a given weed but also have adverse non-target impacts on the surrounding native 
species. 

Inappropriate fire and grazing regimes 

Fire and its frequency can affect the structure and composition of the ecological community, 
particularly the understorey component. The density of Blackthorn in the ecological 
community particularly varies with fire history. It forms isolated clumps if the inter-fire 
interval is 1 to 10 years, but tends to form a denser, even shrub layer where fire has been 
absent for a couple of decades or more (Watson, 2005; Watson and Morris, 2006). Benson 
(1992) reported densities of up to 1000 Blackthorn plants per hectare in unburnt remnants of 
the ecological community. Blackthorn plants may also resprout after fire, and shows 
considerable post-fire seedling establishment after winter rain (Watson, 2005). Ground layer 
plant species that prefer open areas are likely to decline as the density of Blackthorn increases 
in the absence of fire (Watson and Morris, 2006). The current predominance of Blackthorn in 
many remnants of the ecological community is possibly due to altered fire or grazing regimes 
over the past century (Benson and Howell, 1990; Benson, 1992). 

Moderate to heavy, or frequent, grazing by domestic stock and rabbits can change the 
structure, composition and ecological function of the ecological community. Grazing impacts 
such as browsing, compaction of topsoil and erosion, result in the decline and disappearance 
of palatable plant species and make restoration of a diverse native understorey problematic 
(Benson and Howell, 2002; NSW Scientific Committee, 2008). Grazing may also reduce 
recruitment of canopy species due to browsing on seedlings. Habitat degradation associated 
with overgrazing and erosion contributes to a large reduction in ecological function of the 
ecological community (NSW DEC, 2005; NSW Scientific Committee, 2008). 

Climate Change 

Climate change is now understood to pose a serious long-term threat to terrestrial, coastal and 
aquatic ecosystems and to have the potential to change the ecology of these environments. 
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Not only does climate change directly threaten species that cannot adapt, it could also 
exacerbate existing threats, including loss of habitat, altered hydrological regimes, altered fire 
regimes and invasive species which, themselves, are not adequately managed at present. The 
potential large scale impacts of climate change could influence the species composition of this 
ecological community through their responses to disturbance and the very nature of those 
disturbances. It could also possibly influence the future distribution and extent of the 
ecological community. 

Woodlands on the coastal slopes of the Great Dividing Range (the divide), including the 
ecological community, are likely to be of immense value to fauna as refugia in an increasingly 
dry climate. This is because woodlands inland of the divide are expected to increasingly 
become drier. Threatened lowland specialists such as Regent Honeyeaters and Swift Parrots 
are likely to become more heavily reliant on coastal woodlands, strengthening any proposal to 
retain, restore and reconnect whatever remnants exist. 

Vegetation is also important in the landscape as a means of mitigating extreme temperatures 
in the local area through its evaporative and cooling influences. An ‘urban heat island effect’ 
has been shown to be operating in western Sydney (Beshara, 2008), whereby heat is absorbed 
then radiated by urban structures, such as houses and paved, concreted and asphalted areas, 
leading to elevated temperatures. In the built environment, there is also less natural water 
retention due to an increase in run-off from largely non-porous surfaces such as roofs and 
roads. Evaporative cooling is reduced, which contributes further to higher local air 
temperatures. The small remnant occurrences of native vegetation in many built landscapes 
are not sufficient to function in a role of cooling the surrounding environment. Altering the 
local micro-climate in turn may impact on remnants of the ecological community within and 
adjacent to urban developments. This process operates separately to any temperature rise due 
to global climate change. 

9. How judged by the Committee in relation to the EPBC Act criteria. 

The Committee judges the ecological community is eligible for listing as critically 
endangered under the EPBC Act. The assessment against the criteria is as follows. 

Criterion 1 - Decline in geographic distribution 

Estimates of the pre-European and present extent of the Cumberland Plain Shale Woodlands 
and Shale-Gravel Transition Forest are available from Tozer (2003) for the three map units 
that comprise the ecological community. These data are based on analyses of aerial 
photographs taken in 1997 to 1998, and are summarised in Table 5. 

An estimate of changes in the extent of the ecological community from 1998 to 2007 was 
prepared by the NSW Scientific Committee and Simpson (2008). This study covered 
approximately 80% of the total distribution of the Shale Hills Woodland and Shale Plains 
Woodland components. These data showed that about 440 ha of shale hills woodland and 
shale plains woodland components of the ecological community has been lost over 
approximately 9 years since 1998 (Table 5). As this study did not cover the total extent of the 
ecological community, nor did it include the shale-gravel transition forest component, this 
change in extent can be assumed to be a minimum estimate of recent decline for the entire 
ecological community. 
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Table 5.  Estimates of pre-European and current extent for the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest. Data from Tozer (2003); NSW Scientific 
Committee and Simpson (2008). Data are merged from polygon classification codes A, B, C 
and SA that are indicative of better integrity (NSW NPWS, 2002). 

Map Unit Pre-1750 1998 extent Decline Loss 2007 extent Decline 
(Tozer 2003) extent (ha) (ha) to 1998 1998 -2007 (ha) to 2007 

(%) (ha) (%) 
9 Shale Hills 38 274 4309 88.7 
Woodland 442 

(at least) 
10 612 91.5 

10 Shale Plains 87 175 6745 92.3 
Woodland 

103 Shale Gravel 
Transition Forest 

5427 1721 68.3 unknown 1721 68.3 

Total 130 876 12 775 90.2 442 12 333 90.6 

The available data indicates that the extent of the ecological community has declined from 
about 130 900 ha to about 12 300 ha and is likely to be lower. This represents a severe decline 
in the order of 90.6%. It should be noted that the estimates in Table 5 do not take condition, 
as prescribed above, into account though they take account of polygon classification codes 
indicative of better integrity (NSW NPWS, 2002). 

The Committee considers that the ecological community has undergone a severe decline in 
geographic distribution. Therefore, the ecological community has been demonstrated to have 
met the relevant elements of Criterion 1 to make it eligible for listing as endangered. 

Criterion 2 - Small geographic distribution coupled with demonstrable threat 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest were formerly 
extensive and scattered across the entire Cumberland Plain. The area of the Cumberland Plain 
is about 2800 km2 (NSW Scientific Committee, 2008). As remnants of the ecological 
community continue to be scattered across the entire Cumberland Plain, this value 
approximates the extent of occurrence for the Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest ecological community. Consequently, the extent of occurrence for 
the Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest has a limited 
geographic distribution, i.e. it lies well within the range of 1000 to 10 000 km2. 

However, the area of occupancy has markedly contracted from about 130 900 ha to 
approximately 12 300 ha (Tozer, 2003; NSW Scientific Committee and Simpson, 2008) with 
a strong possibility of further decline. The area of occupancy for the ecological community is, 
therefore, indicative of a restricted geographic distribution. 

Furthermore, data on patch sizes for the ecological community indicates that about 87% of 
woodland remnants are under 10 ha in size, with about 72% of remnants falling within the 
size range of 0.5 to 5 ha (Table 6). Large remnants of 100 ha or more in area are 
comparatively rare, accounting for less than 1% of the number of remnants. The distribution 
of patch size classes indicates that the present geographic distribution of the Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest is highly fragmented and can be 
considered to be very restricted. 
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Table 6.  Estimated patch size distribution for remnants of the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest ecological community. Note that only patches 
above the minimum size threshold of 0.5 ha are taken into consideration. Data after NSW 
NPWS (2002) and merged from polygon classification codes A, B, C and SA that are 
indicative of better integrity. 

Patch size range (ha) No. of patches % total patches 
≥0.5 - <5 1299 71.7 
≥5 - <10 274 15.1 
Total (≥0.5 to <10) 1573 86.8 
≥10 - <100 226 12.5 
Total (≥0.5 to <100) 1799 99.3 
≥100 13 0.7 
TOTAL 1812 100 

The past and ongoing threats to the ecological community are detailed under Description of 
Threats, above. The most serious threat is ongoing clearing for urban development in western 
Sydney, with particular pressure points in sites earmarked for urban development, some of 
which are known to contain remnants of the ecological community. A related threat is 
fragmentation of the ecological community, as indicated by the size distribution of remnant 
patches (Table 6) and is a consequence of ongoing clearing. Another serious threat is weed 
invasion, particularly by African Olive (Cuneo et al., 2009) though other serious, high impact 
weeds also invade the ecological community, for instance Bridal Creeper, a Weed of National 
Significance (Willis et al., 2003) and exotic grasses. There are also impacts due to human 
activities given that many remnants are now close to, or embedded within, a surrounding 
urban matrix. Such impacts include dumping of rubbish into remnants, and trampling of sites. 
Given current urban expansion and infrastructure development plans, the threats will continue 
to intensify, rather than diminish. 

The Committee considers that the ecological community has a very restricted geographic 
distribution, based on the fragmentation of remnants into very small patch sizes, coupled with 
demonstrable ongoing threats that could cause it to be lost in the immediate future. Therefore, 
the ecological community is eligible for listing under Criterion 2 as critically endangered. 

Criterion 3 - Loss or decline of functionally important species 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest is an inherently 
variable and dynamic ecological community that can persist in a number of management-
dependent or transitory states, as is the case for other temperate grassy ecosystems in south
eastern Australia (McIntyre et al., 2002). Although the ecological community is well studied, 
the functional roles and general biology for many key flora and fauna species remain poorly 
known. 

The dominant species in each vegetation layer (see Description, above; Appendix A) provide 
structure to the vegetation and their relative abundance and cover may influence the dynamics 
of other vegetative components. For example, the density and shading of the tree and shrub 
layers influences the development of the understorey whilst the degree of closure of the 
ground layer cover affects the capacity of herbaceous plants to establish and spread. The 
presence of legumes, such as Acacia species in the lower tree layer may contribute 
significantly to soil nutrient dynamics, despite their typically sparse cover, through their 
ability to fix atmospheric nitrogen into a biologically available form (Murray et al., 2001; 
Broadhurst and Young, 2007). 
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There is some evidence for the selective removal of canopy species in the past. For instance, 
Eucalyptus crebra (Narrow-leaved Ironbark) was selectively logged for fence posts and 
related wood products, and this may have resulted in this species becoming locally absent in 
some areas (Benson, 1992). However, Narrow-leaved Ironbark remains a common canopy 
species in the ecological community and the functional implications of its past clearing are 
not known. 

None of the plant species typically dominant in each vegetation layer are identified as being 
threatened in their own right. Also, the loss of any one of these species may not necessarily 
contribute to the general decline of the ecological community given the dynamic nature and 
variable expression of the ecological community. In many grassy systems, the native grass 
and herbaceous ground layer exhibits a degree of resilience such that a given disturbance 
regime may result in a change of native species composition but not dominance by perennial 
native species, as a group (Barlow, 1999). Rather, it is the loss or decline of entire floristic 
suites in the ground layer, such as the perennial native grass or the forb component, instead of 
the decline of individual species, that characterises functional loss in this ecological 
community. This is properly addressed, below, under Criterion 4-Reduction in community 
integrity. 

Similar arguments apply to the faunal component of the Cumberland Plain Shale Woodlands 
and Shale-Gravel Transition Forest ecological community. Whilst the loss of the vertebrate 
fauna has been documented for this ecological community and the Cumberland Plain in 
general, there is uncertainty about the functional roles of particular species and little data 
concerning the recoverability of these species or their broad functions, whether through 
natural means or by human intervention. 

There are insufficient data available to determine the loss or decline of functionally important 
species within the ecological community or about the restorability of their functions. 
Therefore, the ecological community is not eligible for listing in any category under this 
criterion. 

Criterion 4 - Reduction in community integrity 

The threats and disturbances that contribute to a reduction in the integrity of the Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest ecological community are detailed 
in the Description of Threats, above. A number of these are common to temperate grassy 
ecosystems across south-eastern Australia. The major difference is that the entire distribution 
of this ecological community is within or in close proximity to the greater Sydney 
metropolitan area. There are strong pressures to extend urban development to other areas of 
the Cumberland Plain, where the largest, most intact remnants are and there are already 
existing semi-rural and rural development pressures. Where the ecological community has not 
been outright cleared and irrecoverably lost, the integrity of existing remnants has declined 
over time as evidenced by the indicators, below.  

Reduction in integrity through the loss of key vegetative components 

Many plant species associated with the ecological community were thought to have been 
widespread across the Cumberland Plain and possibly common prior to European settlement 
(Benson and Howell, 2002). However, subsequent fragmentation of the ecological 
community, coupled with subtle habitat changes relating to rural and urban development, has 
resulted in many species becoming lost from many sites such that they are now regarded as 
threatened (Table 1). 

The lower tree layer typically comprises a sparse cover of various Acacia (Wattle) species. 
Wattles can have a number of important roles in ecosystems, including habitat for diverse 
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arthropods, food and shelter for vertebrate fauna, and contributing to soil fertility by nitrogen-
fixation through bacterial symbionts in their root nodules (Murray et al., 2001; Broadhurst 
and Young, 2007). Given the importance of the nitrogen fixation function to nutrient cycles, 
the decline of legumes in the shrub and ground layers (e.g. species of Acacia, Desmodium or 
Glycine that are present in the ecological community) could have serious potential 
consequences for ecosystem function and integrity. 

Plant species with limited dispersal capacity are unable to colonise from a distance once lost 
from a site. The threatened status of some plant species may also have resulted from animal 
pollinators or seed dispersers no longer being present in woodland remnants (Benson and 
Howell, 2002). Further clearing of the ecological community is likely to lead to localised loss 
of species (Benson and Howell, 2002) as well as overall loss of floristic diversity across the 
suite of remnants due to the cumulative impact of clearing (Tozer, 2003). Additionally, as a 
result of other disturbances such as inappropriate fire and grazing regimes, the native 
understorey of many remnants may persist but only in a simplified state characterised by the 
presence of a few hardy native grass, herb and shrub species (Benson and Howell, 2002; 
Tozer, 2003; NSW Scientific Committee, 2008). 

The ground layer of the vegetation has the highest floral biodiversity for this ecological 
community and the losses in this layer are likely to be difficult to replace. Seed supplies for 
understorey species are likely to be limited, which in turn limits the opportunity for 
revegetation through human intervention, unlike the situation for many eucalypt canopy 
species. 

Reduction in integrity through loss of key faunal components 

There has been an extensive decline in the diversity of the terrestrial mammalian fauna across 
the Sydney Basin bioregion. Of the 67 species identified as present in the bioregion, 27 
species (or 40% of the total number) have experienced a decline of at least 50% of their 
former range (Burbidge et al., 2008). Of these, nine species have undergone a contraction of 
range of more than 90% and a further three species are now extinct from the Sydney Basin 
bioregion. 

The original mammal fauna of the Cumberland Plain is estimated to have comprised 
approximately 60 native mammal species (NSW NPWS, 1997). Of these, 37 mammal species 
have been detected in recent surveys though only about 14 species remain sufficiently 
abundant to be considered common (Leary, 2007), mostly species of micro-bat. In particular, 
there has been an almost complete disappearance of the smaller ground-dwelling mammals, 
such as native rodents, bandicoots and dasyurids from the Cumberland Plain. As these small 
mammals have key functional roles in temperate woodland and grassland ecosystems (see 
Relevant biology and ecology, above), their absence is likely to have significant impacts on 
these key functions. 

Of the avifauna of the Cumberland Plain, more than 20 species of birds are considered to 
have, or are undergoing, a decline in abundance on the Cumberland Plain (Leary, 2007). The 
preferred habitat for nine of these species are grassy woodlands. Many of these species forage 
on or near the ground and major habitat changes, such as the loss of fallen timber and litter, 
modification of the understorey towards denser cover, and lower seed supply of understorey 
species as a food source, have had a deleterious impact on their abundance. A number of bird 
species also appear to be unable to persist in fragments below a certain size threshold. For 
instance, the Speckled Warbler only occurs in fragments greater than 100 ha in size (Traill 
and Duncan, 2000). Since there are few patches of the ecological community that are greater 
than 100 ha across the landscape, this has implications for the ability of this species to 
disperse and occupy suitable habitats. 

Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest listing advice - Page 25 of 39 



 

  

 

 

 

 

With regard to invertebrates, the diversity of ant and butterfly species have been used as 
indicators of ecological community integrity, partly because these elements of the Australian 
invertebrate fauna are relatively well known. The ant and butterfly fauna of the ecological 
community appears to be substantially altered in degraded, revegetated areas compared with 
natural remnants (Lomov et al., 2006; Lomov, 2007). Natural remnants of the ecological 
community had significantly higher ant species richness, significantly different ant species 
composition and a more complex ant functional group structure compared with ant 
assemblages in abandoned farmland that had been revegetated towards the ecological 
community (Lomov, 2007). The specific habitat requirements of butterfly species also were 
lost in degraded woodland vegetation (Lomov et al., 2006). The loss of butterfly and ant 
species and their habitat from remnants is likely to have had consequences for ecosystem 
processes such as pollination, herbivory, plant decomposition and the removal and re
distribution of plant seeds (Lomov et al., 2006; Lomov, 2007). 

In most cases changes in the abundance and richness of functionally important faunal groups, 
such as pollinators, regulators of insect pests, or seed harvesters, may only be surmised, given 
the absence of baseline data with which to determine trends. The loss of any faunal group 
with key functional role(s) contributes to the overall reduction in the integrity of the 
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest. It is not known 
whether faunal losses can be compensated for through human intervention to replenish native 
fauna or surrogate actions that mimic their role. 

Reduction in integrity through weed invasion 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest ecological 
community is subject to extensive invasion by several weed species, as detailed under 
Description of Threats, above. 

Some key weeds, notably African Olive, can have transformative impacts upon remnants of 
the ecological community. African Olive has the ability to permanently change ecosystem 
structure by forming a dense mid-canopy formation, blocking out the understorey plant 
species and preventing the regeneration of tree canopy species (Cuneo and Leishman, 2006). 
Cuneo et al. (2009) used satellite imagery to determine that African Olive has infested 8.5% 
of the ecological community in the south of the Cumberland Plain. Fragmentation of the 
ecological community exacerbates the threat of African Olive as the increased edge effects of 
remnants allows increased dispersal of weed propagules into remnants (Hobbs and Huenneke 
1992). African Olive also has greater establishment on the more fertile, shale-derived soils 
than the surrounding sandstone-derived soils, further increasing its threat to the ecological 
community. 

Weed species with the potential to aggressively invade the understorey also are present at 
some sites. These include Bridal Creeper, a vine species that forms an extensive mat of 
underground tubers. Where the species is extensive, the tuber mat limits establishment sites 
for native ground layer species, including the nationally endangered herb, Pimelea spicata 
(Willis et al., 2003), whilst the climbing shoots can smother native vegetation into the small 
tree canopy. Other problematic weeds include invasive grasses such as African Lovegrass 
(Eragrostis curvula) and Chilean Needle-grass (Nassella neesiana) that are capable of 
smothering ground layer vegetation at some sites through massive recruitment and spread, if 
left uncontrolled. 

Effective control for many of these weed species is problematic and difficult. Consequently, 
weeds will continue to be a key factor contributing to the reduction in the integrity of many 
patches of the ecological community into the foreseeable future. 
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Reduction in integrity through fragmentation and degradation of habitat 

Since European settlement, the ecological community has suffered a severe decline in its 
extent and a very severe degree of fragmentation into smaller patches, as discussed under 
Description of Threats and Criterion 2 (Table 6), above. Fragmentation confers an increased 
risk of weed invasion and degradation of habitat for many species, particularly if remnants are 
isolated by a surrounding matrix of agricultural, peri-urban or urban land uses. Tozer (2003) 
found that the number of weeds recorded in survey sites on the Cumberland Plain was 
positively correlated with increased perimeter to area ratio of the remnant in which it was 
located. Anderson and Burgin (2002) found fewer small generalist skinks at the edges of 
remnants of the ecological community compared to core areas. Fragmentation of the 
ecological community also increases the threat of African Olive infestations due to the 
increased likelihood of propagule dispersal along the perimeter of remnants (Cuneo et al., 
2009). 

The data from the polygon classification codes for vegetation remnants on the Cumberland 
Plain (NSW NPWS, 2002) also indicates that a large proportion of the ecological community 
now shows a high degree of degradation (Table 7). Almost 60% of remnants formerly 
classified as the ecological community now exhibit a discontinuous tree canopy cover and 
occur within a matrix of intensive land use. These remnants are no longer considered to retain 
sufficient values of the ecological community and are excluded from estimates of current 
extent for the ecological community (Tozer, 2003). Many sites are classified as “Urban 
remnant trees” (polygon code TXU). 

Table 7.  Extent of the Cumberland Plain Shale Woodlands and Shale-Gravel Transition 
Forest ecological community by polygon classification codes indicative of relatively intact 
versus degraded patches (NSW NPWS, 2002).  

Polygon code Map units 9+10 
(ha) 

Map unit 103 
(ha) 

Total 
(ha) 

Proportion 
(%) 

Relatively intact tree canopy cover 
(A+B+C+SA) 

11 054 1721 12 775 40.6 

Discontinuous tree cover amongst 
rural and urban land uses. 
(Cmi+TX+TXR+TXU) 

17 121 1577 18 697 59.4 

Most of the threats outlined above continue to apply in reserves (Leary, 2007). This is of 
concern to the integrity of the rest of the ecological community, given that reserves contain 
some of the larger patches of the ecological community and support fauna that cannot persist 
in smaller remnants. Moreover, the reduction in faunal integrity is likely to be greater in 
smaller remnants with greater pressures of fragmentation and with reduced management 
actions. The remaining habitat in most Cumberland Plain reserves has a reduced capacity to 
support ground-dwelling mammals, as many of these reserves have been previously cleared 
for agriculture and have been depleted of large old hollow-bearing trees and the fallen timber 
that these large trees supply. The average diameter of over 8000 trees measured was around 
22 cm and less than 3% of trees measured had any sort of fissure or hollow (Leary, 2007). 
Ground cover has also been considerably reduced and modified by altered fire regimes thus 
reducing available shelter sites for both native mammals and their prey items such as small 
reptiles and invertebrates. The small number of large hollow-bearing trees within reserves 
containing the ecological community also has major implications for bats, hollow-dependant 
birds and arboreal mammals. Threats such as invasion of exotic grasses and other weeds 
further reduce the habitat’s capacity to support ground-dwelling mammals (Leary, 2007). 
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Summary 

The Committee considers that the change in integrity experienced by the ecological 
community as indicated by the loss of key vegetative components, key faunal components, 
weed invasion, the high degree of fragmentation, and the degradation of habitat values is very 
severe. The nature of the changes in integrity of the ecological community are such that the 
regeneration of many patches is unlikely to occur within the immediate future, even with 
positive human intervention. Therefore, the ecological community is eligible for listing as 
critically endangered under this criterion. 

Criterion 5 - Rate of continuing detrimental change 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest ecological 
community has undergone a severe decline in the past and continues to be subject to ongoing 
threats, as detailed above. 

The NSW Scientific Committee and Simpson (2008) estimated the decline of Shale Hills 
Woodland and Shale Plains Woodland components across most of the ecological community 
in the 9 years between 1998 and 2007 (Table 5). In terms of area, the total amount lost was 
about 442 ha, which equates to a rate of decline of at least 48.6 ha per year. The rate of 
decline is likely to be higher than estimated because the study did not cover the entire extent 
of the ecological community described in this advice. However, given the rate measured, the 
ecological community is likely to be lost within about 230 years (excluding large areas 
currently within permanent reserves such as national parks). 

Rates of decline based upon total area do not take into account that this ecological community 
has a patch size distribution comprising very few large areas but numerous very small 
remnants. The presence of a few large remnants may skew estimates based upon total area 
and mask the actual nature of on-ground decline. 

Analyses based upon the number of patches lost may provide a clearer indication of the rate at 
which the ecological community is declining. The same study by the NSW Scientific 
Committee and Simpson (2008) also considered decline in terms of the number of patches, 
and noted that 412 patches were lost in the 9 years between 1998 and 2007. This represents a 
decline of 45.3 patches per year (the same caveats that apply to rate of area decline also apply 
to the decline in patches). On this basis, the ecological community is projected to be lost 
within 40 years (excluding areas within permanent reserves). 

Therefore, taking total loss in hectares between 1998 and 2007 as minimum estimates for the 
rate of decline within the next 10 years, about 4% of the current area of the ecological 
community will be lost in the immediate future. However, based on the loss of patches, the 
rate of decline is much higher: about 23% of extant patches of the ecological community will 
be lost in the immediate future (within 10 years). This is likely to be at the lower end of the 
estimated rate of detrimental change given development plans for western Sydney. 

The Committee considers that the rate of continuing detrimental change is substantial, as 
indicated by a serious rate of decline in the number of remnant patches of the ecological 
community and that the change is projected to occur in the immediate future. Therefore, the 
ecological community is eligible for listing as vulnerable under this criterion. 

Criterion 6 - Quantitative analysis showing probability of extinction 

There are no quantitative data available to assess this ecological community under this 
criterion. Therefore, it is not eligible for listing under this criterion. 
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10. Conclusion 

Conservation status 

This advice follows the assessment of information to uplist the Cumberland Plain Shale 
Woodlands and Shale-Gravel Transition Forest from the endangered to the critically 
endangered category in the list of threatened ecological communities referred to in Section 
181 of the EPBC Act. 

The Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest ecological 
community meets: 

	 Criterion 1 as endangered because its decline in geographic distribution is severe; 
	 Criterion 2 as critically endangered because its geographic distribution is very restricted 

and the nature of its distribution makes it likely that the action of a threatening process 
could cause it to be lost in the immediate future; 

	 Criterion 4 as critically endangered because the reduction in integrity across most its 

range is very severe as indicated by degradation of the community; and 


	 Criterion 5 as vulnerable because its rate of continuing detrimental change is substantial 
as indicated by a rate of continuing decline in its geographic distribution that is serious. 

The highest category for which the ecological community is eligible to be listed is critically 
endangered. 

Recovery Plan 

The Committee considers that there should be a recovery plan for this ecological community. 

The Committee notes that a recovery plan is currently in preparation for the Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest ecological community. The 
Committee requests that, if possible given the advanced stage of the recovery plan’s 
preparation, the recovery plan take into account the Committee’s recommendation to uplist 
the conservation status of this ecological community. 

11. Recommendations 

The Committee recommends that: 

i.	 The list referred to in section 181 of the EPBC Act be amended by including in the list 
in the critically endangered category: Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest; and 

ii.	 A recovery plan continue to be prepared for the Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest ecological community, that takes into account its change 
in conservation status. 

Associate Professor Robert J.S. Beeton AM FEIANZ
 

Chair 


Threatened Species Scientific Committee 
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Appendix A. 

List of vascular plant species characteristic of the Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest ecological community. This is an indicative rather than 
comprehensive list of plant species present in the ecological community and is based upon 
Tozer (2003) and NSW Scientific Committee (2008). ‘X’ indicates those species identified as 
being of positive diagnostic value for the three map unit components of the ecological 
community (see Tozer, 2003). Patches may not include all species on the list, or may include 
other species not listed. At any one time, above-ground individuals of some species may be 
absent, but the species may be represented below ground in soil seed banks or as dormant 
structures such as bulbs, corms, rhizomes, rootstocks or lignotubers. 

Species Common name 
Map unit 
(Tozer, 2003) 

9 10 103 

Tree stratum 

Black Wattle or 
Acacia decurrens Green Wattle 

Acacia implexa Hickory Wattle x 

Acacia parramattensis Parramatta Wattle 

Angophora bakeri Narrow-leaved Apple 

Angophora floribunda Rough-barked Apple 

Angophora subvelutina Broad-leaved Apple 

Corymbia maculata Spotted Gum 

Eucalyptus amplifolia Cabbage Gum 

Eucalyptus baueriana Blue Box 

Eucalyptus bosistoana Coast Grey Box 

Eucalyptus crebra Narrow-leaved Ironbark x 

Eucalyptus eugenioides  Thin-leaved Stringybark x 

Eucalyptus fibrosa Red Ironbark x 

Eucalyptus globoidea White Stringybark 

Eucalyptus longifolia Woollybutt  

Eucalyptus moluccana  Grey Box or  x x 
Coastal Grey Box 

Eucalyptus paniculata Grey Ironbark 

Eucalyptus punctata Grey Gum 

Eucalyptus tereticornis  Forest Red Gum x x 

Exocarpos cupressiformis Native Cherry x 

Melaleuca decora Paperbark x 

Syncarpia glomulifera Turpentine 

Shrub stratum 

Acacia falcata Sally x 

Bossiaea prostrata  x 

Breynia oblongifolia Coffee Bush 
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Map unit
Species Common name 

(Tozer, 2003)


 9 10 103 


Shrub stratum cont. 

Bursaria spinosa Blackthorn x x x 


Daviesia ulicifolia Gorse Bitter Pea x x
 

Dillwynia sieberi x x 


Dodonaea viscosa subsp. cuneata  Wedge-leaf Hop-bush x x 


Indigofera australis Native Indigo x 


Lissanthe strigosa Peach Heath x 


Phyllanthus virgatus  x x 


Pultenaea microphylla x 


Pultenaea villosa Hairy Bush-pea x 


Ground stratum – 
forbs & low shrubs 

Ajuga australis Austral Bugle x x 


Asperula conferta Common Woodruff x x 


Brunoniella australis Blue Trumpet x x 


Calotis cuneifolia Purple Burr-daisy x 


Centaurium spicatum  x 


Centella asiatica Indian Pennywort x 


Chorizema parviflorum x x 


Chrysocephalum apiculatum  Common Everlasting x 


Crassula sieberiana  Australian Stonecrop x 


Cymbonotus lawsonianus  Bears-ear x 


Daucus glochidiatus  Native Carrot x
 

Desmodium brachypodum  Large Tick-trefoil x 


Desmodium varians Slender Tick-trefoil x x x 


Dichondra repens  Kidney Weed x x 


Einadia hastata Berry Saltbush x 


Einadia nutans  Climbing Saltbush x 


Einadia polygonoides  x 


Einadia trigonos  Fishweed x 


Eremophila debilis  Winter Apple x x 


Euchiton sphaericus  x x 


Galium migrans x 


Galium propinquum  Maori Bedstraw x 


Geranium homeanum  x 


Geranium solanderi var. solanderi Native Geranium x 


Glossogyne tannensis Cobblers Tack x 
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Map 
unit

Species Common name 
(Tozer, 
2003)

 9 10 103 


Ground stratum – 
forbs & low shrubs cont. 

Goodenia hederacea subsp. 

hederacea Ivy Goodenia x x 


Hydrocotyle peduncularis 

Solanum cinereum Narrawa Burr 


x 


Hypericum gramineum Small St. John's Wort x x x 


Lagenifera stipitata x 


Mentha diemenica Slender Mint x 


Opercularia diphylla x x 


Oxalis perennans Grassland Wood Sorrel x x x 


Plantago debilis x 


Plantago gaudichaudii Narrow plantain x 


Plectranthus parviflorus  x 


Poranthera microphylla x 


Pratia purpurascens Whiteroot x 


Scutellaria humilis  Dwarf Skullcap x 


Senecio diaschides  x 


Senecio hispidulus var. hispidulus  Hill Fireweed x
 

Sida corrugata  x 


Solanum prinophyllum  Forest Nightshade x 


Stackhousia viminea  Slender Stackhousia x 


Vernonia cinerea var. cinerea x x 


Veronica plebeia  Trailing Speedwell x
 

Wahlenbergia gracilis Australian Bluebell x x x 


Wahlenbergia stricta subsp. stricta Tall Bluebell x
 

Ground stratum – 
grasses, sedges & rushes 

Aristida ramosa Purple Wiregrass x x 


Aristida vagans Threeawn Speargrass x x 


Austrodanthonia caespitosa  Ringed Wallaby Grass x 


Austrodanthonia racemosa var. 

racemosa x x 


Austrodanthonia tenuior x x 


Bothriochloa decipiens  Red Grass x 


Bothriochloa macra  Red-leg grass x x 


Carex inversa Knob Sedge x 
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Map 
unit

Species Common name 
(Tozer, 
2003)

 9 10 103 


Ground stratum – 

grasses, sedges & rushes cont. 


Chloris truncata  Windmill Grass x
 

Chloris ventricosa Plump Windmill Grass x x
 

Cymbopogon refractus  Barbed Wire Grass x 


Cyperus gracilis  Slender Sedge x 


Dichanthium sericeum  Queensland Bluegrass x 


Dichelachne micrantha Plumegrass x x x 


Dichelachne parva  x 


Digitaria diffusa Open Summer-grass x 


Echinopogon caespitosus var. 

caespitosus Tufted Hedgehog Grass x 


Echinopogon ovatus Forest Hedgehog Grass 


Lachnagrostis filiformis
 

Elymus scaber var. scaber Common Wheatgrass x 


Eragrostis leptostachya  Paddock Lovegrass x 


Eriochloa pseudoacrotricha  Perennial Cup-grass x x 


Fimbristylis dichotoma Common Fringe-rush x x 


Juncus usitatus  x 


(syn. Agrostis avenacea var. 

avenacea) Blown Grass x x 


Microlaena stipoides var. stipoides Weeping Grass x x 


Panicum effusum Hairy Panic x x 


Paspalidium distans  x 


Poa labillardierei var. 

labillardierei Tussock Grass x 


Scleria mackaviensis x 


Sorghum leiocladum  Wild Sorghum x 


Sporobolus creber  Slender Rat's-tail Grass x x
 

Sporobolus elongatus  Slender Rat's-tail Grass x x
 

Themeda triandra 

(= Themeda australis) Kangaroo Grass x x x 


Zornia dyctiocarpa var. 

dyctiocarpa x x 


Ground stratum – 
lilies, orchids & other monocots 

Arthropodium milleflorum Vanilla-lily x x
 

Arthropodium minus  Small Vanilla-lily x
 

Commelina cyanea Native Wandering Jew  x 
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Map 
unit

Species Common name 
(Tozer, 
2003) 

9 10 103
 

Ground stratum – 
lilies, orchids & other monocots 
cont. 

Dianella longifolia Blue Flax-Lily x x 


Dichopogon fimbriatus  Nodding Chocolate Lily x 


Dichopogon strictus  Chocolate Lily x 


Hypoxis hygrometrica  Golden Weather-grass x x 


Hypoxis pratensis var. pratensis  Golden Weather-grass x 


Laxmannia gracilis Slender Wire Lily x 


Lomandra filiformis subsp. 

filiformis Wattle Mat-rush x x
 

Lomandra multiflora subsp. Many-flowered Mat-

multiflora rush x 


Thysanotus tuberosus subsp. 

tuberosus x 


Tricoryne elatior Yellow Rush-lily x x
 

Wurmbea dioica subsp. dioica  Early Nancy x
 

Ground stratum - ferns 

Cheilanthes distans  Bristly Cloak-fern x
 

Cheilanthes sieberi subsp. sieberi Poison Rock-fern x x 


Climbers 

Clematis glycinoides var. 

glycinoides  x 


Glycine clandestina Twining Glycine 


Glycine microphylla Small-leaf Glycine x x
 

Glycine tabacina  Glycine Pea x x 


Hardenbergia violacea  False Sarsparilla x
 

Polymeria calycina x 


Rubus parvifolius  Native Raspberry x 
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