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EXECUTIVE SUMMARY

This report describes the distribution and composition of the native vegetation communities for portions of
the Oberon, Capertee and Lithgow areas within the Hawkesbury — Nepean catchment. It covers over
157 000 hectares of land. The project has been completed on behalf of the Catchment Management
Authority with the aim to ensure that native vegetation mapping covers all unmapped areas outside of
DEC managed lands in the catchment. The mapping provides a critical information resource for a wide
range of support planning, management and monitoring for biodiversity objectives within the catchment.
This project has sought to extend recently completed vegetation mapping work carried out across the
South Coast and Cental Tablelands (Tindall et al. 2004) as part of the statewide vegetation mapping
program. A small reserve adjoining the mapping area that covers the Jenolan Caves Trust Reserve has
been mapped and described within this report, although it was separately funded by the Oberon office of
the Parks and Wildlife Division.

A comprehensive field survey program was carried out to augment the information gathered in earlier
mapping projects in the Warragamba Special Area, Western Blue Mountains National Park, Wollemi
National Park and the South Coast and Central Tablelands. An additional 302 floristic survey sites were
collected during this project, bringing the total number in the study area and surrounding 20 kilometre
buffer to 1257 full floristic sites. All vascular plants were identified and vegetation, soil and disturbance
information were recorded and entered into an electronic database. This data was used to classify
vegetation communities using quantitative analytical techniques. Fifty-seven vegetation communities
have been identified and each described in separate profiles. Each profile describes the composition and
structure of the vegetation, example locations, disturbance levels present and includes a photograph that
is considered to be representative of the community.

A detailed 1:25 000 scale map of the vegetation communities of the study area has been completed.
Although primarily intended for use in developing Property Vegetation Plans under the NSW Native
Vegetation Act 2003, this data can now be widely applied to a number of uses ranging from
environmental reporting, fire management planning, conservation assessments and field operations. This
map was constructed using detailed Aerial Photograph Interpretation (API) of nominal 1:25 000 scale
colour photography (1998 — 2002) in conjunction with environmental data layers that describe the
patterns in geology, elevation, rainfall and aspect. Digital data layers are available for use in ARCView
GIS, which describe the distribution of vegetation communities as well as other landscape features such
as exposed rock and cleared land. The derived mapping can now be used to display vegetation
communities, vegetation structure, disturbance, amount of rock present, understorey type, canopy
density and tree species present. A score for mapping reliability for each polygon is also provided. This
fine scale information has been collected to assist with site based assessments.

This study identified and described 19 vegetation communities not previously described by recent
regional mapping (Tindall et al. 2004). Many are located within the Capertee Valley, a distinctive and
unigue area for flora within the catchment. The project also identified and mapped four Endangered
Ecological Communities (EECs) listed under the NSW Threatened Species Conservation Act (1995).
These are the Genowlan Point Allocasuarina nana Heathland, Newnes Plateau Shrub Swamp, White Box
—Yellow Box — Blakely’s Red Gum Woodland and Montane Peatlands and Swamps. There are also two
EECs listed under the Commonwealth Environment Protection and Biodiversity Conservation Act (1999).
These EECs are the Grassy White Box Woodlands and the Temperate Highland Peat Swamps on
Sandstone. Twenty-two plant species that are listed under the NSW Threatened Species Conservation
Act (1995) were recorded during project surveys.
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1 INTRODUCTION

1.1 BACKGROUND

Native Vegetation Mapping is a fundamental information resource required for a myriad of uses
associated with biodiversity and environment planning and catchment protection. While the primary
attributes of such a resource inform vegetation management, it also provides direction on fauna habitat
values, streamside protection and cultural heritage values.

The western Blue Mountains catchments of the Capertee, Wolgan — Cox’s, Gurnang and Jenolan Valleys
were mapped in four discontinuous areas. The first three of these areas were those areas of private
lands, state forest and crown land tenures unmapped by the south coast regional vegetation mapping
project of Tindall et al. (2004) as part of the Department of Infrastructure, Planning and Natural
Resources (DIPNR) State-wide Native Vegetation Mapping Program. The Jenolan Valley was included in
this project at the request of the Oberon office of the Parks and Wildlife Division of the Department of
Environment and Conservation (DEC). The request was supported with additional funding. The total area
of mapping undertaken in this project comes to slightly more than 157 000 hectares.

1.2 APPROACH
This project aims to:

= Develop a hierarchical classification system in order to describe vegetation patterns using systematic
field data and quantitative analytical methods;

= Describe the floristic composition of the defined vegetation communities and their environmental
characteristics;

= Examine floristic relationships between the vegetation communities found in the study area and those
occurring within neighbouring landscapes having particular reference to Tindall et al. (2004);

= Delineate the extent of native vegetation cover using recent 1:25 000 scale aerial photography,
including a coarse assessment of the intensity and type of disturbance present;

= Provide a map of the distribution of vegetation communities over the western parts of the Blue
Mountains and therefore the upper reaches of the Hawkesbury — Nepean catchment.

Classification and mapping vegetation in NSW has been undertaken using a wide variety of methods and
approaches (Benson 1999; FEWG 1997; Sivertsen & Smith 2001). Each method comes with strengths
and weaknesses in terms of accuracy, efficiency and rigour (FEWG 1997). The adoption of systematic
field methods provides an explicit and repeatable means of describing recurring patterns in floristic
assemblages, hereafter termed vegetation communities. These methods afford the application of
guantitative classification techniques that provide robust supporting data to vegetation community
definition. In addition, comparison and assessment of broader regional vegetation patterns is more easily
achieved and is less driven by subjective judgements.

Mapping of vegetation communities defined by field data is always a process of interpolation. In this
project, Aerial Photo Interpretation (API) and extensive field reconnaissance have been used to develop
an understanding of the patterns in vegetation communities within the areas under consideration.

1.3 STuDY AREA
1.3.1 Location

The study area (Map 1) comprises four discontinuous areas that occur in the catchments of the Cox’s
and Wolgan, the Capertee, the Kowmung and Jenolan rivers in the western Blue Mountains. As the
project was largely targeting areas outside existing mapping work the boundaries are map edges, reserve
boundaries or the Great Dividing Range.

The individual mapping areas are separated by the Gardens of Stone and Wollemi National Parks in the
north, and by the largely agricultural areas of the Megalong and Cox’s valleys in the south. A very narrow
separation between the Jenolan and Kowmung catchments is within the Kanangra-Boyd National Park,
and was captured as part of the Jenolan Trust lands mapping undertaken concurrent to this project.

The Vegetation of the Western Blue Mountains 1
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There are a number of well-known physiographic landmarks and localities within the study area or near to
the boundaries. A number of these are shown in Map 2. The town of Lithgow lies within the southern
boundary of the Newnes (middle) mapping area, and Kandos immediately northwest of the Capertee.
Jenolan Caves occurs in the northern isthmus of the southern mapping area. The Capertee Valley forms
the basis for the northern mapping area, and the valley of the Kowmung river tributaries (The Hollanders
and Tuglow rivers) forms the majority of the Gurnang (southern) mapping area. Shooters Hill, on the
Oberon to Goulburn road, is the highest peak (1354 metres) and western boundary of the study area,
although Mount Trickett near the top of the hill west of Jenolan Caves (and immediately between the two
southern mapping areas) is slightly higher (1360 metres).

The areas of mapping are presented in Table 1.1. In total, they sum to about 60 percent of the area of a
1:100 000 scale map sheet.

TABLE 1.1: AREA OF EACH SURVEY MAPPING AREA
Mapping Area Features Area (ha)
Capertee (Northern) Glen Davis, Mount Airly, Bogee, Kandos SF 74,296.27
Newnes (Middle) Wolgan Valley, Newnes Plateau, Cox’s Valley, Mount Walker 62,297.25
Gurnang (Southern) Shooter’s Hill, Gingkin, Tuglow Caves, Jaunter 17,591.94
Jenolan (Southern) Jenolan Caves, Jenolan River 2,938.87
Total 157,124.33

1.3.2 Environmental Setting

Geology

The generalised lithology of this area is presented in Map 3. Geologically, two distinctly different terrane
types occur in the study areas, although they are arranged so that one overlies the other. The sandstone
plateaux of the western Blue Mountains are formed of (predominantly) Triassic era Narrabeen sediments
comprising massive sandstones with inter-bedded shale layers and lenses, tuffaceous shale and
conglomerate (Mayne et al. 1974). The sandstones are often indurated with leached iron deposits that
when weathered produce a distinctive appearance known as pagodas — owing largely to their similarity to
the Asian architecture. This overlies the finer sediments of the Permian era coal deposits, and those in
turn overlie the Megalong Conglomerate and Shoalhaven Beds — the basal units of the mostly flat-
bedded Sydney Basin. The older terranes (parts of the Lachlan Fold Belt and Bathurst Batholith) are
mostly altered as a result of regional metamorphism and are dipping, tilted and folded strata that in some
cases are then intruded by granite plutons. The majority of the metamorphic material is felsic- or quartz-
rich — either sandstone altered to quartzite or porphyritic rhyolites and lavas (Mayne et al. 1974), and is
typically Ordovician, Silurian or Devonian in age. Large areas are also dominated by limestone and the
calcite-rich shale called marl. The caves at Jenolan and Tuglow, and the economically important deposits
at Excelsior (near Capertee) and near Kandos are representative of the major outcrops of massive
limestone. The deposits that make up the southern limestone are Silurian in age, while those in the north
are mapped as Ordovician (Brunker & Rose 1967).

Smaller areas of both granite and basalt occur in the study area. The majority of the granite occurs in the
Newnes Mapping Area, with plutons exposed in the Lithgow, Wallerawang, Wolgan Valley and Mount
Lambie areas, and a small area near Morong Deep in the extreme south-eastern corner of the Gurnang
Mapping Area. Tertiary-age (mostly Eocene to Oligocene, but Miocene in the south) basalt, phonolite and
trachyte overlies the older material in several locations in the Capertee Mapping Area and the Gingkin
area near Tuglow (Brunker & Rose 1967, Mayne et al. 1974). The small bodies in the Capertee area
mostly overlie the Narrabeen sediments although a small number of presumably intrusive bodies are
found in older sediments in the Bogee area at the northern end of this mapping area. The largest extent
of basic volcanic rock in the Capertee is found on the eastern extension of Cherry Tree Hill where it caps
the plateau of Mount Vincent.

Basalt does not make a mapped appearance in the Newnes Mapping Area although there is some
suggestion of the presence of basalt in small bodies on a number of the higher parts of the mapping area.
In the Gurnang Mapping Area the basalt largely overlies the Ordovician age quartzite’'s, greywacke and
slates of the Adaminaby group. Throughout the mapping areas much of the alkali (basalt and related)
geology has suffered from clearing as the soils are often deeper than the surrounding areas and much
more fertile, and the landform is more usually of a rolling pattern making the areas easily cleared and
tended.

4 The Vegetation of the Western Blue Mountains
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Apart from the narrow strips of Quaternary (Recent) alluvium that form along the main streams there are
several more extensive areas of alluvium that have formed, in the lower parts of the Capertee, in the
upper Cox’s valley and upper Tuglow river. These areas tend to be flat lying and are dominated mostly by
sandy alluvium. Typically these areas have been extensively cleared and support little native vegetation.
Some areas of organic soils are formed at higher altitudes on parts of the Newnes Plateau and at Long
Swamp in the headwaters of the Cox’s River. Some areas on the Newnes Plateau have been identified
as having aeolian dunes and have been prospected for silica.

Morphology

The study area comprises a combination of rugged and relatively inaccessible landscapes and rolling
terrain that has been largely cleared for agriculture. The main geographic features of the Capertee and
Newnes study areas are the extensive sandstone tablelands and the rivers and tributaries which dissect
them. The tablelands are comprised of Narrabeen sediments deposited in the Triassic era (Bryan 1966).
This includes the Newnes Plateau, the Ben Bullen Range and Western Wollemi as well as the mesas of
Mount Airly and the extension out to Genowlan Point and the Great Dividing Range from Mount Vincent
north across to Kandos and eastwards north of Bogee. The steep faces of the cliffs form along joint
planes, and the weakening of the underlying sediments by weathering produces sizeable rockfalls and
landslides resulting in a quartz-enriched talus slope below the cliffs.

The areas of metamorphic rock often produce steep, rocky slopes that are usually deeply dissected by
the drainage. The finer-grained materials and the limestone are usually preferentially eroded, leaving
steep-sided (but not usually sheer) ridges with much loose rock. This landscape characterises the
southern (Gurnang — Jenolan) and the western Capertee mapping areas in particular.

The Narrabeen Sandstone produces an infertile sandy soil (DLWC 2002; Hamilton 1976; Hazelton & Tille
1990) which drains well, but has a shallow, sandy structure and low water-holding capacity (Kovac &
Lawrie 1990). In areas of lower slope the admixing of organic matter improves the structure and water
holding capacity. The soils that form over the Permian sediments below the escarpments are usually still
very sandy in nature, with the sandstone talus weathering into the profile. This soil tends to be of
intermediate nutrient status and the additional sand in the profile aids in drainage. The profile can be
quite deep, with the accumulation of colluvium producing a deeper, if stony profile. The shale and
siltstone material tend to occur in flatter locations, such as on footslopes or eroded ridges. A clay loam
soil tends to develop in these areas, which is of slightly higher fertility with a better water holding capacity
(DLWC 2002; Hamilton 1976; Hazelton & Tille 1990). Clay subsoil & duplex soils may form on slopes
where shales are weathering (Kovac & Lawrie 1990; Dacre King pers. comm.).

Some areas on the sandstones are also suggestive of higher nutrient levels, and this may relate to
obscure areas of basalt, or possibly areas from where the basalt has been relatively recently eroded.
Some areas on the sandstone are also affected by interbedded layers of shale. The wet soils that form in
these locations may support a ‘hanging swamp’ community on organic-rich clay soils.

The various metamorphic materials weather to produce soils of character similar to the array of rocks
from which they are derived. Quartzite weathers to produce a shallow, rocky soil with low to moderate
nutrient status and poor water holding capacity, often with cobbles and larger angular stones on the
surface. The shales and interbedded volcanic rocks produce a soil of higher nutrient status that may be
deep in places, but is usually stony. The water-holding capacity of the soils derived from the shales and
volcanics is usually moderate (Kovac & Lawrie 1990). The limestone and marl produce a lime-enriched
soil (usually a terra rossa) that often has loose rock on the surface and supports a clay soil. It has good
water-holding capacity, but the steep slopes usually limit the accumulation of soil (Dacre King pers.
comm.; Kovac & Lawrie 1990).

The soils over the volcanic and plutonic rocks are usually of low-moderate (granite) to moderate-high
(basalt) nutrient status, and often of a clay or gritty clay texture. The soils vary in depth but on flatter
slopes can become quite deep. Basalt soils tend to support a grassier community, and near Gingkin
chocolate soils and krasnozem form over the basalts, while the granites tend to form podzols and sandy
earths of low fertility and low to moderate water-holding capacity (Kovac & Lawrie 1990).

Elevation

There is a large elevation range within the study areas (Map 2). The lowest areas occur around the lower
ends of the Capertee and Wolgan rivers, where the altitude drops to 233 metres above sea level (ASL)
and 502 metres ASL respectively. The highest elevation within the study area is found on the peak of
Shooters Hill, on the Great Divide, which is 1354 metres ASL, although several high peaks occur
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throughout the area and much of the elevated plateau country in all mapping areas exceeds 1000 metres
ASL. Each of the three mapping areas is different with regard to median elevations and terrain. Table 1.2
summarises the main elevation characters of all mapping areas.

TABLE 1.2. ELEVATION LIMITS AND AVERAGES FOR EACH MAPPING AREA

Mapping Area Highest Point Lowest Point Elevation Statistics

Capertee (northern) Mount Vincent (1111 metres)
(Tayan Peak at 1154m is highest in
the vicinity, but is excluded from the

mapping area)

Capertee River below Glen Davis Mean: 532 metres
(233 metres) SD%: 171.3 metres

Newnes (middle) Garlands Hill (1221 metres) Wolgan River at Newnes (502 Mean: 983 metres

metres) SD: 129.0 metres

Mean: 1165 metres
SD: 83.8 metres
Mean: 1036 metres
SD: 135.5 metres

Gurnang (southern) Shooters Hill (1354 metres) Tuglow Hole Creek (860 metres)

Jenolan Unnamed peak west of Jenolan Caves | Jenolan River (638 metres)
(1324 metres)

! SD: Standard deviation, the value above and below the mean within which 60 percent of all values
occur.

Climate

The climate of the mapping region is variable, being mostly influenced by topography, including
ruggedness, position and elevation. Map 4 illustrates the range in average annual rainfall across the
study areas. The lower elevations of the Capertee Valley experience a warm and dry climate, as
illustrated by Glen Davis having the lowest average rainfall values and highest average temperatures of
the meteorological stations examined. The Lithgow data further support that the influence of topography
in the regional climate is great, the position below the elevated plateau resulting in a decrease in rainfall
values and slight increase in overall temperatures. The higher elevation tablelands and highland areas
have both a cooler and wetter climate (NPWS 2003b; BOM 2005). The mean temperatures and annual
rainfall summaries from the various weather stations within and nearest to the study areas are presented
in Table 1.3 (BOM 2005).

TABLE 1.3: WEATHER STATION DATA FOR THE STUDY AREA
Station Mean Temps (°C) Variations in Monthly  Rainfall Extremes (mm) — Mean Annual
Rainfall Means (mm) Month and Day Maxima Rainfall (mm)

Glen Davis (063031) = 16.5 - 30.3 (Jan) H—72.7 (Feb) Month - 226.6 (June) 634.0
2.0 - 15.4 (June) L — 36.8 (Sep) Day — 113.0 (Mar)

Gurnang (063033) 9.0 — 22.8 (Jan) H —93.9 (Jun) M — 345.2 (May) 987.8
-1.6 — 7.4 (Jun) L —69.2 (Mar) D —200.3 (Mar)

Sunny Corner 10.4 — 25.2 (Jan) H —90.8 (Jan) M - 316.9 (Feb) 926.4

(063079) -0.2-7.1 (Jun) L —62.7 (Apr) D - 135.0 (Sep)

Jenolan SF 9.7 - 22.4 (Jan) H —124.9 (Jan) M - 499.0 (Mar) 1158.4

(063037) -1.1-7.9 (Jun) L — 76.5 (Sep) D - 219.2 (Mar)

Oberon (063293) 11.8 — 24.0 (Jan) H-81.3 (Jan) M —227.1 (Apr) 784.9
0.2 -8.2 (Jun) L —50.2 (Apr) D —76.6 (Sep)

Newnes Forest 10.2 - 23.2 (Jan) H—-121.0 (Jan) M —-519.4 (Mar) 1071.9

(063062) -0.8 — 9.4 (Jun) L —67.9 (Sep) D —192.0 (Aug)

Jenolan Caves 11.6 — 25.6 (Jan) H —93.5 (Jan) M —429.0 (Feb) 964.3

(063036) 0.2 — 9.4 (Jun( L — 66.3 (May) D - 153.2 (Aug)

Lithgow (063224) 11.8 — 25.5 (Jan) H-92.9 (Jan) M — 374.4 (Aug) 860.1
0.7 - 10.4 (Jun) L —63.7 (Apr) D —179.0 (Jun)

Lidsdale SF 11.4 — 24.6 (Jan) H —108.5 (Jan) M — 361.9 (May) 877.4

(063046) -0.3-9.5 (Jun) L —52.2 (Jul) D — 148.6 (Apr)

Landuse and Tenure

The mapping area is thought to have been occupied by humans for at least 20 000 years before present
(NPWS 1991). The project area boundaries represent part of the traditional home of the Dharuk and
Gundangarra Aboriginal people (NPWS 1991). Evidence of indigenous use and occupation of the region
includes artefacts in rock shelters, camp sites, axe grinding grooves, rock engravings, stone
arrangements, burial sites and sites of spiritual significance (NPWS 2001a).
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European occupation of the region commenced around the year 1814, after a way was found across the
Carmarthen Hills (Blue Mountains) and through to the pasturelands astride and to the west of the Great
Dividing Range (NPWS 2001a). Initially farming was mostly restricted to the richer alluvial soils in the
Cox’s Valley (NPWS 1991) and soon after in the Capertee Valley. One of the peaks to the northern end
of the study area (Mount Marsden) commemorates that the Reverend Marsden had a large holding in the
upper reaches of the Capertee Valley. Agricultural pursuits in the study areas were centred on extensive
sheep and cattle grazing, although there are also limited areas of cropping (mainly in the lower parts of
the Capertee Valley).

Logging has an extensive history in the area, and includes both softwood plantation and native
hardwoods. Pine (mainly Pinus radiata) is grown in extensive plantations in the Newnes Plateau, around
Shooters Hill and Jenolan (Jenolan and Gurnang State Forests) and west of Lithgow. Hardwood, mainly
as natural timber but to some extent also in plantations, is sourced from the Newnes Plateau and the Ben
Bullen area, Kandos SF and in the State Forests between Jenolan and Shooters Hill. Map 5 shows the
arrangement of land holdings within the study area, including the location of State Forests and National
Parks.

The area also has an extensive history of coal and shale mining (Mayne et al. 1974). The largest shale oil
plants at Glen Davis and Newnes were served by a rail link that extended from Newnes Junction (near
the current upper end of the Zig Zag Tourist railway) across the plateau and through the Glowworm
Tunnel down to the town of Newnes. A pipeline to carry shale oil from the processing works at Glen Davis
linked with the works at Newnes and the railhead. Production ceased in 1952 owing to the high cost and
easier sources of supply for fuel oils (Mayne et al. 1974). Other areas with mining production were to be
found near the village of Capertee, and works were constructed into Mount Airly to extract oil shale, and
at Marrangaroo, where the oil shale yielded the best volumes of fuel oil (Mayne et al. 1974). The rim of
the Capertee valley is identified as having a number of accessible oil shale deposits. Coal continues to be
mined in the areas around Lithgow and Wallerawang, and apart from local electrical generation, coal is
also transported to ports at Sydney and Port Kembla by rail. Other mining activities in the area include
limestone (quarried at Excelsior, north of Capertee) and diamonds. The latter is mostly sourced from
streambeds trapped beneath the tertiary basalts in the Mount Airly and Genowlan Point areas.

Tourism has become a major income earner for the region. Newnes and Jenolan State Forests are
amongst the most frequently visited State Forests in NSW
(www.forest.nsw.gov.au/recreation/survey/default.asp. Jenolan Caves is a well-known destination, and
being within easy reach of Sydney is well frequented. The Capertee Valley is well known for the
opportunities of farm stays and eco-tourism, while the Newnes Plateau is a relatively accessible location
for off-road recreation. Military establishments at Lithgow have been responsible for small arms
manufacture and testing.

Map 5 also shows that National Parks comprise a significant proportion of the landscape with extensive
holdings in Wollemi, Kanangra Boyd, Gardens of Stone and Blue Mountains National Parks. Significant
areas of leased and vacant Crown Lands remain in the Capertee hills.

1.3.3 Regional Context

The mapping areas straddle the boundary (see Map 6) between the Sydney Basin and the South-eastern
Highlands Bioregions as delineated in the Interim Biogeographic Regionalisation of Australia (IBRA)
(Thackway & Cresswell 1995). The purpose of these regions is to establish a framework for conservation
planning using broad landscape characteristics to highlight similar influences on flora and fauna. The
interactions between climate, geology and broad vegetation are the primary attributes that have been
used. The mapping areas include parts of the Central Coast (CC) and the Central Tablelands (CT)
botanical regions (Anderson 1961), with the majority of the areas being in the CT. The CC region
includes part of the lowest section of the Wolgan Valley, and the lowest parts of the Capertee valley and
the elevated country south and east of Glen Alice.

The four mapping areas all encompass very different areas. The Capertee is very similar to the western
slopes in its landform and some of the species present. The Newnes Plateau is very typical of the upper
Blue Mountains, while the valleys of the Cox’s and of the Tuglow are typical of the elevated tableland
areas. The Jenolan mapping area is representative of many of the escarpment forest communities.
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2 METHODS

2.1 REVIEW OF EXISTING INFORMATION

Prior to this study, regional scale vegetation mapping (1:100 000 scale) for the Burragorang (Fisher et al.
1995), Wallerawang (Benson & Keith 1990) and Katoomba (Keith & Benson 1988) and Oberon-Taralga
(Fisher and Ryan 1994) mapsheets had been produced. The South Coast and Central Tablelands study
(Tindall et al. 2004) had generated modelling and mapping for the mapsheets south and east of Lithgow.
Earlier modelling work for the Southern Tablelands was completed by NPWS (2000). The descriptions of
the vegetation patterns generated by these earlier studies are particularly useful, although the maps are
not appropriate for use at 1:25 000 scale.

Some directed studies had been undertaken in particular areas that had been targeted for reserves and
developments, or as part of either localised or more extensive assessments and regional studies. These
include Gardens of Stone NP (EcoGIS 2002), Wollemi NP (Bell 1998) and the Warragamba Special Area
(NPWS 2003). In addition, a number of post-graduate and master’s level studies provided survey data for
inclusion from the immediately surrounding areas.

2.2 EXISTING SITE DATA

Preliminary investigation of the study area suggested that 68 sites existed in the study area. These range
in age from 1982 until just prior to the start of survey. However, since commencing survey, other sites
were identified inside the mapping area boundaries raising total pre-existing numbers to 81. In addition,
sites within the immediate vicinity of the study areas were also assessed, and altogether these come to a
total of 955 sites within a 20 kilometre buffer of the study area boundaries.

Existing information has been carefully reviewed in order to collate datasets that have been collected
using a comparable field survey method. There are a number of studies of relevance that have been
undertaken within and surrounding the reserves. These vary in the type and methodology used to
capture the information and thus their usefulness to this project. Only sites of direct use for this project
were chosen (i.e. similar methodology and within close proximity to the reserves) for inclusion in analysis.
Table 2.1 provides an overview of the studies of relevance to this project and the number of sites utilised
from each. Surveys not included are shown to have zero sites utilised.

TABLE 2.1: EXISTING SURVEY DATA
Sites Total Sites
Survey Name/Area Utilised  Collected Survey Method Source
. Long term vegetation
Airly Coal Mine 4 4 20 X 20 quadrat; monitoring, Lembit (pers.
1-7 Braun-Blanquet
comm.)
All Sandstone 16 66 20 X 20 quadrat; NPWS held data
1-6 Braun-Blanquet
. 20 X 20 quadrat; .
All Wollemi 127 410 1-6 Braun-Blanquet Bell (1998) Wollemi survey
. 20 X 20 quadrat; Gellie & Jones, unpublished
Blue Mountains 3 15 1-6 Braun-Blanquet | NPWS
. . . 20 X 20 quadrat; Steve Douglas, Blue Mountains
Blue Mountains City Council 60 181 1-6 Braun-Blanquet City Council
Broad Headed Snake 3 o5 20 X 20 quadrat; Unpublished, data collected
Potential Habitat Survey 1-7 Braun-Blanquet by Robert Payne (2001)
CIart_—:‘nc'e Coal Lease, swamp 4 4 20 X 20 quadrat; Lembit (pers. comm.)
monitoring 1-7 Braun-Blanquet
20 X 20 quadrat; CRA LNE surveys in Hunter
CRA Hunter 38 291 1-6 Braun-Blanquet Region (Connolly).
20x20 quadrat
EM631GLS 3 9 Separate cover / Steenb_eeke (2005,
abundance and unpublished)
combined 1-6 BB
Evans Crown Nature Reserve 16 16 20 X 20 quadrat; Amanda Bryant, NPWS
1-6 Braun-Blanquet Bathurst.
20 X 20 quadrat; Amanda Bryant, NPWS
Frappels Block, Sunny Corner SF 17 17 1-6 Braun-Blanquet Bathurst.
Gardens of Stone 81 81 20 X 20 quadrat, Washington

1-6 Braun-Blanquet
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Sites Total Sites
rvey Name/Ar - rvey Meth r
Survey Name/Area Utilised  Collected Survey Method Source
) 20 X 20 quadrat;
Hakea dohertyi study 58 123 1-6 Braun-Blanquet Steenbeeke (1996)
20 X 20 quadrat;
Honours (Kowmung) Study 132 150 1-6 Braun-Blanquet Steenbeeke (1990)
Ivanhoe North colliery 20 X 20 quadrat; .
rehabilitation survey 4 4 1-7 Braun-Blanquet Lembit (pers. comm.)
Mount Werong 0 5 20 X 20 quadrat; NPWS held data, Mjadwesch
Presence only (unpubl.)
NP Southern CRA 40 40 20 X 20 quadrat, NPWS southern CRA survey
1-7 Braun-Blanquet
Outside CRA records 1 109 20 X 20 quadrat, NPWS held records
1-6 Braun-Blanquet
Priority 5 Management 20 X 20 quadrat; )
Area (P5MA) 58 800 1-7 Braun-Blanquet Tindall et al. (2004)
. Benson and Keith mapping of
Royal Botanic Gardens 32 51 i?GXBfgu?]L-Jggr?Luet Katoomba (1988) and
q Wallerawang (1990)
Southern Zone CRA 179 250 20 X 20 quadrat; NPWS held survey data,
1-7 Braun-Blanquet Beukers.
20 X 20 quadrat;
Steve Bell 42 43 1-6 Braun-Blanquet NPWS held data (Bell unpubl.)
. 20 X 20 quadrat;
Taralga 1:25k sheet 3 42 1-6 Braun-Blanquet NPWS held data (RBG)
. 20 X 20 quadrat; .
Turon River NP 38 38 1-6 Braun-Blanquet NPWS survey (Gellie unpubl.)
. 20 X 20 quadrat;
Warragamba Special Area 104 630 1-7 Braun-Blanquet NPWS (2003b)
Winburndale Flora Reserve 36 36 20 X 20 quadrat, NPWS survey (Bryant & Lembit)

1-6 Braun-Blanquet

2.3 SURVEY STRATIFICATION AND SITE SELECTION

Field surveys employed by a number of projects (e.g. NPWS 2003b) have used a stratified survey design
to assist with the selection of survey sites. Stratification is a method used to reduce the landscape into
more homogenous sampling units so that sampling effort can be spread across the variation in
environments present. Generally strata are derived from data layers describing the geology, rainfall,
elevation and aspect (NPWS 2003; Sivertsen & Smith 2001). Important considerations when developing
a stratification include the following; how comprehensive the coverage is, the scale at which it is able to
be used, what accuracy it shows to the expected boundaries, how well it ‘dovetails’ with adjacent areas
when these have coverage, and whether it represents a character of the environment that is likely to have
an effect upon vegetation distribution.

Initial layers considered for stratification in this project included the geology (a composite of lithology and
age of the formation), aspect, altitude (in five separate elevation bands) and a simple woody — non-woody
vegetation layer. However, closer examination of the distribution of geological units in the study area
(particularly in the Newnes Mapping Area) revealed that the digitised mapping of the area was displaced
by up to 800 metres to the northwest from its actual position. This was considered an unacceptable level
of error, so this layer and those derived from it were rejected as possible stratification and mapping
layers. The soil layer — one of the few layers that would yield information about the physical environment
at a site — was also rejected as the coverage was inconsistent in source scale (1:250 000 and 1:100 000)
and value. The mapping areas were covered by more than one classification system of soil landscape
mapping and the variations were not able to be joined together easily and would have produced artificial
boundaries to units along map boundaries (Kovac & Lawrie 1990; Kovac & Lawrie 1991; King 1993; King
1994).

Instead, stratification was developed from the detailed interpretation of landscape and vegetation features
completed during this project. Each mapped polygon (Section 2.8) represents a homogenous
combination of ‘landscape’ that includes geology, rock cover, dominant canopy species and understorey
features. Feature codes, describing dominant canopy species and structural formations within unique
substrates, were used as stratum. In this way a 1:25 000 scale map of substrate underpinned site
selection across the range of climatic and altitudinal gradients present in the three distinct study areas.

Sample sites drawn from existing studies were reviewed against the stratification. Unsampled strata were
highlighted in Arcview GIS against available access trails in order to identify potential sample points.
Where strata fell across multiple land tenures, public lands were selected preferentially in order to
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expedite travel and access times. Further priorities were allocated to localities where multiple strata could
be sampled in close proximity to each other. Survey of State Forest tenures was completed under permit
number 21924. Access to privately owned tenure followed verbal or written permission from landowner or
manager.

2.4 FIELD SAMPLING

Field survey sought to sample areas that were typical of the surrounding vegetation and were as free of
obvious disturbance as possible.

Sampling was carried out in teams of two people consisting of a botanist and an assistant. Species that
could not be identified in the field were recorded to the nearest possible family or genus and tagged for
later identification. Species that could not be identified accurately were taken or sent to the NSW
Herbarium for identification.

Field sample sites were 0.04 hectares in area. The area was marked out using a 20 by 20 metre tape-
bounded quadrat, although in some communities (such as riparian vegetation) a rectangular configuration
(ten metres x 40 metres) of the plot was required. Location was determined from Garmin 12 Global
Positioning System to as good and accuracy as possible (usually less than 10 metres) and this point
located at a corner of the plot (usually the SW corner). Within each survey plot all vascular plant species
were recorded and assigned a cover abundance score using a modified six-point Braun-Blanquet scale
(Poore 1955) as shown in Table 2.2 below.

TABLE 2.2: COVER ABUNDANCE SCORES

Score Cover Abundance
1 Rare, few individuals present (three or less) and Cover <5%;
Common and cover <5%;

Very Abundant and Cover nearing 5% OR Cover from 5% to <25%;

2
3
4 Cover from 25% to less than 50%;
5 Cover from 50% to less than 75%;
6

Cover 75% or more

Estimates were made of the height range, projected foliage cover and dominant species of each
structural stratum recognisable at the site. Measurements of slope and aspect were taken. Notes were
also made on geology, soil type and soil depth. The percentage of outcropping rock, loose surface rock
(cobbles more than 40mm on the longest dimension), litter and bare soil were estimated. Evidence of
recent fire, erosion, clearing, grazing, weed invasion or soil disturbance was also recorded. The location
of the site was determined using a Garmin 12 global positioning system (GPS), using the AGD66 Datum.
Elevations were read from the GPS, and where not considered accurate to within 10m were augmented
by a value taken off 1:25 000 topographic maps. Digital photographs were also taken at each site and
are attached to the floristic site data in a database operating in Microsoft Access.

2.5 SITE NOMENCLATURE

For the purpose of managing existing and new field data, each site was initially recorded in reverse date
(YYMMDD) format with a dash and the site number for the day. For instance, 050422-4 would represent
the fourth site collected for the day during the survey on the date April 22" 2005. This allowed sites to
be entered into the database in a manner that placed the sites into chronological order when stored
allowing rapid updates of data and assessment of survey effort. Following the completion of intensive
survey, each survey plot was given an eight-digit alphanumerical survey identification number. A
separate survey identification code was also given to all data to distinguish its source. Using this system
enables the reader to understand basic geographical information about the survey site.

For example, site number EDTO6M1M, which is the corrected version for the site listed above:

The first three letters “EDT” refer to an abbreviation of the first characters of the 1:25 000 topographic
mapsheet name, in this case the Edith mapsheet, and are usually either the first three consonants or a
vowel and two consonants where that sheet name begins with a vowel.
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The fourth and fifth digits “06” refer to the site number by mapsheet, ie. the sixth site on this mapsheet.
Previous studies using this numbering system were taken into account and numbering of the sites was
amended accordingly to follow on from previous surveys.

The sixth character “M” refers to the geological substrate evidenced at the site in this case
undifferentiated metamorphic materials. The geologies found within the study area were coded as
follows:

A = Alluvium (primarily gravels and organic soils, although extensive sandy soils in some parts
B = Basalt

C = Conglomerate

D = Devonian Sediments (mostly quartzite with some porphyritic rhyolite)
G = Granite

L = Limestone and marl

M = Metamorphic materials

N = Narrabeen Sandstone

O = Ordovician metamorphics

P = Permian Sediments (coal, sandstone, siltstone and shale)

R = Rhyolite and porphyry

S = Silurian metamorphics

T = Talus materials, usually downslope of Narrabeen sediments cliff-faces
Z = Quartzite

The seventh character “1” refers to the generalised aspect observed at the site (east in this case) using
the following categories:

1=67.6-11250rE
2=112.6 - 157.50r SE
3=157.6-20250rS

4 =202.6 — 247.5 or SW
5=247.6 -292.50r W
6 = 292.6 — 337.5 or NW
7=337.6-2250rN
8=22.6-67.50rNE

The eighth character “M” is used to describe the morphology. Morphology coding is as follows:

C = Crest

U = Upper Slope

L = Lower Slope

M = Mid Slope

V = Open Depression
D = Closed Depression
S = Simple Slope

F = Flat

R = Ridge

2.6 DATABASE STORAGE

All the data collected during field survey was entered into a Microsoft® Access97 database. This
database was developed by NPWS to facilitate the storage, entry and manipulation of systematic floristic
survey data. Database entry windows are similar to the format used for field proformas to minimise data
entry errors. All species recorded are coded using the Census of Australian Vascular Plant Species
(CAPS). New species or subspecies, as identified by the Royal Botanic Gardens, not previously listed in
the CAPS were assigned new codes to the master CAPS database. An extensive data validation
procedure was undertaken to ensure that the data entered into the Access database matched what had
been recorded in the field. Accuracy of survey site locations was also reviewed against original field
sheets. Site photographs have been electronically attached to sites and stored with the database.
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2.7 TAXONOMIC REVIEW

For this project, all nomenclature was reviewed and standardised across data sets for analysis.
Synonyms were updated to reflect currently accepted revisions. Nomenclature was standardised to
follow Harden (1990-1993 and revised editions 2000-2002). Recent taxonomic revisions have been
identified using the Flora Online Website that has been developed by the Royal Botanic Gardens (2005).
The principal outcomes of the taxonomic review are as follows:

= All exotic species were identified and excluded from the analysis dataset;

= The review highlighted species that were likely to have been incorrectly identified or incorrectly
entered into the database. Original field sheets were reviewed to determine the status of these
species and where data entry errors were detected, changes were made to the database. Where
data entry errors were not detected, species were reviewed against existing literature. Where this
indicated them to be outside their likely range, and no confirmation had been made, the record was
deleted from the database;

= The review highlighted inconsistently collected records of species containing subspecies or varieties.
In such cases, subspecies were either lumped to species level or were assigned to a single
subspecies or variant if only one sub-specific entity is present in the study area;

= The review identified groups of species within which a regular inaccuracy in clear identification could
be occurring as a result of season of survey or poor ability to distinguish in the field due to missing
material or life stages;

= The review identified species hybrids that are not recognised formally in the literature. These were
assigned to one or other of the parent species based on the predominance of either in surrounding
environments; and

= The review highlighted flora species identified to genus level only. Samples identified to genus level
only which were low in number and low in cover scores (less than five percent cover) were deleted
from the analysis dataset. Where genus only samples were numerous, but could not be clearly
assigned to a single species, they were left unchanged.

2.8 AERIAL PHOTO INTERPRETATION
2.8.1 Objectives

Extensive Aerial Photo Interpretation (API) was required to generate a complete spatial coverage of the
Western Blue Mountains (Map 1) showing the distribution of landcover elements. The API component of
this project has been used to meet several objectives. These are to:

e Quantify the extent of native vegetation cover across the mapping area,

e Guide and inform the mapping of vegetation communities derived from field data; and

¢ Provide an index of relative vegetation condition for all native vegetation cover.

2.8.2 Area Mapped and Photography Used

Air photo interpretation of the Western Blue Mountains was completed by a single interpreter using 1:25
000 scale aerial photos. Table 2.3 shows the aerial photographs used and Map 7 illustrates the extent of
each coverage and the routes traversed.

2.8.3 Air Photo Interpretation and Landcover Classification
Air photo interpretation of landcover components as required by this project essentially involved reducing
the variability in the landcover continuum according to a set of prescribed but open-ended criteria.

An API stratification of all landcover within the Western Blue Mountains was undertaken by applying the
following attribute classes to each polygon. The Aerial Photos were interpreted to provide information on:

e Canopy Type

e Non-canopy Features

e Crown Cover

e Visible Rock

e API Confidence

e Understorey

e Disturbance Severity and Type of Disturbance
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Attributes for each of these themes were encoded directly into ArcView GIS for each polygon.
Approximately 27 000 polygons were mapped with an average patch size of 4.1 hectares. To ensure
consistency in the interpretation of features across the Study Area, interpretation was tied to explicit
mapping thresholds within each of the above themes.

The prescribed minimum patch size for mapping was one hectare. However, smaller patch sizes were
mapped at the interpreter’s discretion. Small areas considered significant enough to map included rock
outcrops, rainforest patches, sedgeland and heathland. The mapping pathway is presented in Figure 2.2.

TABLE 2.3: AERIAL PHOTOGRAPHY INTERPRETED
Title Run Prints Date
BATHURST 1 43-45 1998
BATHURST 2 17 1998
BATHURST 3 11-12 1998
BATHURST 4 22 1998
BATHURST 11 40 1998
BATHURST 12 44-46 1998
KATOOMBA 8 48 2002
KATOOMBA 9 29 2002
KATOOMBA 10 75 2002
MT POMANY 11 99-105 2004
MT POMANY 12 11-22 2004
MT POMANY 13 97-107 2004
MUDGEE 12 38 2004
MUDGEE 13 31-33 2004
OBERON 7 49 1999
OBERON 8 46 1999
OBERON 9 45-47 1999
OBERON 10 73-75 1999
OBERON 11 62-68 1999
OBERON 12 15-21 1999
OBERON 13 18-22 1999
WALLERAWANG 8 8-10 1991
WALLERAWANG 9 36-44 1991
WALLERAWANG 10 58-64 1991
WALLERAWANG 11 20-26 1991
WALLERAWANG 12 32 1991
WALLERAWANG 1 77-89 1998
WALLERAWANG 2 15-25 1998
WALLERAWANG 3 28-39 1998
WALLERAWANG 4 59-74 1998
WALLERAWANG 5 77-87 1998
WALLERAWANG 6 14-23 1998
WALLERAWANG 7 7-11 1998
WALLERAWANG 8 45 1998
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Title Run Prints Date

WALLERAWANG 9 53-55 1998
WALLERAWANG 10 77-81 1998
WALLERAWANG 11 19-23 1998
WALLERAWANG 12 3-15 1998
WALLERAWANG 13 37-47 1998

2.8.4 Feature Code

A primary requirement of the APl was to map patterns of similar species composition within the upper
stratum of native vegetation across the Study Area. The conventional process of delineating such areas
by drawing a line of best fit between areas that are typically occupied by a species or group of species
has the effect of reducing the variability of the landcover into “canopy types”. Field traverses were used
to relate photo patterns with canopy species composition.

A table of canopy types was compiled throughout the course of the project from field observation and
reference to other data sources such as plot based floristic survey and previous vegetation mapping (See
Table 2.1). All vegetation cover classified as having a crown cover greater than three percent (crown
separation ratio of less than five (Walker & Hopkins 1984)) was allocated a canopy species code based
on the dominant combinations of the upper stratum species.

Canopy types were described using a two level hierarchy. The first level in the hierarchy, Level 2,
described a broad, recurring pattern in upper stratum species within a unique habitat. This unique habitat
most often reflected similar geological substrates and topographic positions. The second level in the
hierarchy, Level 3, was allocated for distinct patterns of species that could be identified within the broader
patterns described in Level 2 and retained similar environmental characteristics.

A complete list of feature codes is provided in Appendix B.

2.8.,5 Non-canopy Features

Other landcover features mapped include non-vegetated and highly modified landcover such as
infrastructure and cleared lands. A list of non-canopy features is provided in Appendix A.

2.8.6 Canopy Cover
An eight-scale classification of Crown Separation Ratio was utilised as a relative measure of canopy
cover (Figure 2.1).

Figure 2.1: Canopy Cover Classes

CANOPY COVER CLASSES: - Generalised classes

—>
80% 50% 20% 10% 3% 0.2%
Y A Y Y A A
Field criteria Touch-overlap TOUCh'S“'ght Clearly Well separated | Well separated Well separated| |oatoq plants | Isolated clumps
separation separated to isolated

Crown cover % 80% 80 - 50% 50 - 20% 20 -10% 10-3% 3-0.2% <0.2% <0.2%
CrownSeparation <0 0-0.25 0.25- 1 1-2 2-5 5 20 > 20 > 20
Ratio

Map Coce ] | 20| (3 | [ | [8] | [e

Adapted from Walker and Hopkins (1984)
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Closed, Mid dense to Sparse Vegetation Cover: canopy map codes 1-4

All vegetation cover that displays canopy integrity has been mapped. Canopy integrity has been defined
as having a Crown Separation Ratio less than two (equivalent to canopy cover greater than ten percent).
All vegetation cover falling within this class and with an area greater than one hectare has been mapped.
This covers a range of sizes from large expanses of vegetation cover to remnant patches in cleared
landscapes. They are attributed with a code describing the canopy species present, visible rock, the
nature of the understorey, the severity and main types of disturbance present and an API confidence
index.

Sparse Vegetation Cover: canopy map code 5

A regular feature of native vegetation cover in disturbed environments is the presence of scattered trees
above an open or absent understorey, in a mosaic of cleared and remnant vegetation. Areas having a
Crown Separation Ratio between two and five (equivalent to canopy cover between three and ten
percent) are considered not to display canopy integrity. In view of this, attribution with a code describing
the canopy species present and the nature of the understorey has been left to the discretion of the
interpreter. Attributes indicating visible rock, the severity and main types of disturbance present and an
API confidence index have been included.

Sparse to Very Sparse Vegetation Cover: canopy map codes 6-8

This includes obvious features such as man made structures, cleared paddocks, etc. Specific non-
vegetative features attributed include landslides, rock outcrops and water bodies. Areas having a Crown
Separation Ratio greater than five have not been attributed with a code describing the canopy species
present and the nature of the understorey.

Visible Rock

Visible rock (Table 2.4) was interpreted for the purpose of providing information that may be of interest for
further scientific survey investigation (herpetological, botanical) as well as for fire management and
logistics (fuel and bushfire behaviour mapping, helicopter access points) etc.

TABLE 2.4: VISIBLE ROCK CLASSES

Code Class

NIL
Visible — 10%

10 - 25%

0
1
2
3 25 -50%
4 50 - 75%
5

75 —100%

Interpretation Confidence

Four classes of interpreter mapping confidence were applied to each mapped polygon (Table 2.5).
These classes enable users to understand the reliability of the mapping features.

TABLE 2.5: INTERPRETER CONFIDENCE CLASSES
Mapping Confidence Class Confidence Assessment Criteria

1: Very High e Sites visited, features checked

* Confident extrapolation from localised sampling
2: High e Interpretability of features considered high, consistent with features sampled

elsewhere

e Not visited
3: Medium e Some similarity with features sample elsewhere

e Uncertainty in species interpretation

e Site or locality not visited
2 Low . Remotg area

e Inconsistent with features sampled elsewhere

e Low confidence in species interpretation
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Understorey Classes

Understorey characteristics were interpreted where they were visible and grouped into a number of broad
classes, as in Table 2.6. Understorey has been collected for a number of reasons. Firstly, it provides an
additional layer of information that can be used to more accurately delineate vegetation community
distribution. Secondly, it can be used to clarify habitat values for fauna. Understorey features are most
reliably interpreted from mesic and sheltered forests, rocky open woodlands and through lower canopy
cover vegetation formations. It is least reliable for understorey characteristics that lie between mesic and
Xeric.

TABLE 2.6: API| UNDERSTOREY CODES

Understorey Code Dominant Understorey Elements

10 e Mesic / Rainforest

11 e Intermediate — moist; Shrubs

12d e Dry — intermediate; Shrubs

12r e Dry; rocky, Shrubs / scrub (xeric)

12x e Dry; Shrubs / scrub (xeric)

13 e Dry; Shrubs and grasses

14 e Dry - intermediate; Shrubs and grasses

16 e Acacia species

18a e Moist — swamp; Shrubs and sedges on gully alluvium

18s e Dry — moist; shrubs and sedges associated with seepage areas

19 e Dry; mallee and shrubs

21 e Riparian complex

2la e Moist; shrubs and grasses on alluvium

Disturbance Severity Classes

All vegetation cover was assessed for disturbance. An initial code was applied to indicate the severity of
disturbance based on a subjective assessment using a number of predefined indicators. This was a
three-class system, including Low, Medium and High. The two most dominant types of disturbance were
recorded in separate fields. Disturbance severity and type are displayed in Tables 2.7 and 2.8
respectively.

TABLE 2.7: DISTURBANCE SEVERITY CLASSES AND INDICATORS

Code Severity Indicators of Disturbance
e Tracks may be present but not clearly evident from API
1 Lowest Disturbance e Weeds not clearly evident from API
e Canopy gaps likely to be natural
e Regrowth <10%
e Limited areas of weed infestation evident (eg in canopy gaps)
e Tralils clearly evident
e Canopy gaps and regrowth associated with trails (timber extraction) evident
e Moderate disturbance associated with clearing or part clearing evident
2 Moderate Disturbance Regrowth 10 - 30%
e Past grazing activity evident (small dams, yards, buildings etc)

e Scattered or clustered areas of Eucalypt regeneration, Acacia spp.
e Kunzea spp. etc.

e Limited areas of erosion, bare soil or landslip

e Severe disturbance associated with community or industrial infrastructure
e Such as roads and powerlines easements are clearly evident

e Severe weed infestation evident
e Regrowth >30%

e Continuous even aged stands of Eucalypt regeneration, Acacia spp.
e Kunzea spp. etc

3 High Disturbance

e Large areas of erosion, bare soil or landslip
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TABLE 2.8: DISTURBANCE FEATURE TYPES

Disturbance Code Disturbance Feature Type
11 . Roads, Trails (within or adjacent polygon)
12 . Transmission Line
13 e Weeds
14 . Canopy Gaps
15 . Regrowth
16 . Grazing / Pasture
17 e  Cultivation
18 . Plantation / Woodlot (not pine wildlings)
19 . Rural Residential Subdivision
20 . Urban / Industrial Development (includes mining areas)
21 . Recreation Area
22 e  Small Dam
23 . Open Water
24 . Erosion / Bare Soil
25 . Landslip
26 . Building
27 . Pioneering shrubs / Acacia
28 e  Windthrow
29 . Clearing / Pt clearing
30 . Recent fire
31 e Viney Scrub
32 e Allocasuarina verticillata / Bursaria spinosa
33 . Pine wildlings
34 . Exotic trees other than pine (willow / poplar etc)

2.9 DiciTAL DATA CAPTURE AND MAP COMPILATION

The line work from the Aerial Photo Interpretation was completed on transparent overlays and delineated
on every second photo frame.

The transfer of line work to a GIS format used a scanning and photogrammetric rectification process for
each annotated photo. Ground control points were established using topographic maps and a 1:25 000
series of digital orthographic photos. These control points were used to rectify (the adjustment used to
compensate for distortion due to change in elevation) and geo-reference (reference the spatial location
by using the locations of known features) each photograph. Following this process, the raster data was
converted to vectors, cleaned, and in turn converted to polygons.

A digital data layer supporting topology was cleaned and built in the Arcinfo GIS package. Polygons
have been labelled with the attributes identified during interpretation process as per feature code table
(Appendix A) and Tables described above.

Vegetation Pattern Code (Formation, Sub-formation, Feature);
e Crown Cover;

e  Structural Formation;

e Visible Rock;

e APl Confidence Class;

e Understorey;

e Disturbance Severity and Disturbance Feature (two fields).

2.10 VEGETATION CLASSIFICATION

2.10.1 Existing Vegetation Classification in the Hawkesbury — Nepean Catchment

Multiple vegetation classification systems have been applied to the native vegetation cover of the
Hawkesbury — Nepean catchment (RBG 1:100 000 series) or in part NPWS (2000; 2002; 2003), Bell
(1998), Tozer (2003). The scale of both the classifications of the vegetation as well as the derived map
products is highly variable such that no single system can be applied to the whole region. This arises
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because there is a wide variety of different uses for vegetation maps ranging from site based planning
associated with urban development and clearing applications through to regional planning and fire
management. Detailed delineation of vegetation communities is used to highlight endangered ecological
communities and is a requirement of fine-scale mapping used by councils and land managers (e.g. ESP
2001; NPWS 2002; Bell 2002) while estimates of clearing and regional vegetation patterns are sought by
regional conservation planning projects (Thomas et.al. 2000; Tindall et al. 2004).

The recently completed vegetation classification of the South Coast Priority Five Mapping Area (P5MA)
(Tindall et al. 2004) provides the most complete single-source coverage of the broad vegetation
communities in the southern Hawkesbury — Nepean catchment. However, the northern catchment
includes large areas of reserved lands (Wollemi, Blue Mountains and Yengo National Parks) for which
there is more detailed vegetation classification though the mapping remains coarse Bell (1998) and (Bell
et al. 1993). By contrast local council mapping adjoining the study area is detailed in both classification
and mapping (ESP 2001).

2.10.2 Relationships between Vegetation Community Classifications

In order to assess the floristic relationships between vegetation classifications used in several
overlapping and/or adjoining regions, all available site data within a 20 kilometre radius of the study area
was included in the analysis. In this way, the allocation of sample sites to vegetation communities
described by other studies (Tindall et al. 2004; Bell 2004; ESP 2001) could be tracked in any new
analysis. Further the relationships between the addition of new sites collected by this project and these
existing sites could be assessed in the same way. In all, some 1257 data points were analysed. 466 sites
occurred within areas mapped as part of this project, including the Jenolan Caves Trust Reserve.

2.10.3 Analysis of Data

All data was compiled and a full list of all species recorded was examined to standardise taxonomy
across the various studies. In most cases the taxa below species level (varieties and subspecies mainly)
were not recorded consistently (even within surveys). Therefore all taxa below species level were
collapsed upwards unless they could be shown to be reliable. Species considered unlikely to be in the
area were also examined for validity, and where possible site records were examined to determine either
to accept as recorded, or rejects the entry as a data error. Species that had been segregated as part of a
taxonomic review within the last 20 years were collapsed under the species in the broad sense (to
remove errors induced by date of sampling). Where a group of species shows poor discernability in the
field these were also collapsed under a single taxon and it treated in the broadest sense.

Analysis of all data from all 1257 sites was undertaken using the analyses in the PATN suite (Belbin
1994). A number of different analyses were run in an effort to ascertain the relationships between the
spatial data layer and the floristic sites. Two separate sets of analyses were conducted, and initial map
construction was based on the first and confirmed with the second. The first set of runs was conducted
on data containing species data as extracted from the Vegetation Survey Database, with genus-only and
single occurrence species within the dataset. Masking for all species of less than two sites occurrence
was applied to the dataset using the appropriate option in PATN and analyses run in accordance with the
procedures outlined below. The second set of analyses were conducted using the complete data set with
single-occurrence taxa and those recorded only to genus level physically removed prior to analysis.

Analysis of the data was undertaken using three different approaches. An initial non-hierarchical
clustering method (ALOC) using the kulczinski coefficient was applied to the data set, using five seeds
and a maximum of 100 groups with 50 iterations. In the first analysis this produced 98 groups, in the
second it generated 99 groups. As the method starts with randomly chosen seeds the groups generated
in one run will not necessarily be labelled the same in subsequent runs, although in most cases sites will
end up in similarly-composed groups following each run.

Secondly, an association matrix displaying dissimilarity scores between all pairs of sites was produced
using the ASO module in PATN. An unweighted pair group arithmetic averaging (UPGMA) clustering
strategy was applied to the matrix to derive a hierarchical classification from the bottom up (FUSE) and a
similar approach from the top down using Polythetic Divisive clustering (PDIV). The default beta value of
—0.1 was used on all analyses, and a total of 100 groups was requested from the analyses.

A dendrogram was produced to display the hierarchical relationships between both individual sites and
groups of sites from each of the three different analyses. Two sites in vegetation sampling are rarely
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identical given the natural continuum of vegetation patterns in the landscape. The question facing the
analyst is to what degree are differences worthy of justifying unique groups of sites. These decisions are
based on field observations and experience with similar vegetation. This interpretation results in either a
broader or finer classification depending upon the aims and limitations of project.

Groups of sites were examined using the species that characterise the group, the structural features such
as height and tree cover, along with physical characteristics such as geology, topographic position and
aspect. These groups were matched to the spatial layer and communities allocated to groups of
polygons based on similarity of coding strings and the frequency and similarity of floristic sites located in
each polygon class.

2.11 DESCRIPTION OF VEGETATION COMMUNITIES

Vegetation communities have been described in detail using a number of features. Firstly, combinations
of sites defining unique groups in the cluster analysis were used to identify the characteristic flora species
of that group. These species are presented as a summary for each community in the profiles found in
Volume Two. These are known as Map Units and describe the location, dominant or characteristic
species (generally tree species), broad understorey description and structure. Each Map Unit is given a
label to describe the vegetation present. This label is generally found only in this study in order to
differentiate it from any other study unless: (a) sites used to describe a community have been used in an
adjoining study that replicates the methods used here (e.g. NPWS 2003) or (b) a community defined in
this study was based solely on sites collected in other studies (e.g. Tindall et al. 2004)

Each profile includes a brief summary of key identifying features. These include commonly occurring
plant species and habitat characteristics. Example locations are also given, as is a sample photograph to
guide in recognition of the community. The proportion of each disturbance class (percent) found within
the mapped vegetation community is also presented along with figures highlighting the total extant area
of the community within the study area. Data describing the vegetation structure (height and vegetation
cover) has been generated from field sample points.

Each profile includes a list of diagnostic species. This species list is derived from the field site data and
can be used to help define the floristic composition of a community in relation to all others present in the
study area. A concept known as ‘fidelity’, developed by Keith and Bedward (1999) based on Westhoff
and van der Maarel (1978) provides a systematic method for identifying ‘diagnostic’ or ‘characteristic’
species within an assemblage. This approach recognises that within given vegetation community a
species may be conspicuous by the frequency and abundance with which it has been recorded.
However, in other communities the same species may only occur sparsely, at low abundance or not at
all. Patterns may be revealed by analysing the performance of each individual species found within each
community. Table 2.9 describes the criteria used to define positive, negative, uninformative and constant
species. Positive species are recorded more frequently within a community and/or at a higher median
cover abundance than in all other vegetation communities. Positive species also include those that are
only recorded within the target community irrespective of their frequency of detection or abundance. A
species that is present in all other communities but is less common or abundant or not present at all in
the target community is defined as a negative diagnostic species. A constant species is one that occurs
consistently within many communities. Uninformative are those that are recorded at lower abundance
and less frequently across all communities. The profile lists all species classified as positive, negative
and constant. Some uninformative species have been included in the species list to aid field identification.

TABLE 2.9: DEFINITIONS OF DIAGNOSTIC SPECIES

Occurrence of Species in Residual Map Units

Frequency>=35% |Frequency<35% _
AND C/A>=2 OR C/A<2 Frequency=0
Frequency>=35% Constant Positive Positive
AND C/A>=2 Diagnostic Diagnostic
Occurrence of = : —
Species within (F)rsqg/T:zy e g;gfgl;ic Uninformative gio:ltrll\;?stic
Target Map Unit 9 9
_ Negative . . i
Frequency=0 Diagnostic Uninformative

C/A = Cover Abundance
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2.12 MAPPING VEGETATION COMMUNITIES

The mapping of vegetation communities integrated patterns in canopy and understorey from aerial photo
interpretation with soil and geology mapping. Soil and geological influences are included within the aerial
photograph coding as each code is structured hierarchically underneath major landscape and geological
feature.

Allocation of a vegetation community to a mapped feature code was achieved using the following steps.
Firstly, a number of vegetation communities appear as highly contrasting patterns on aerial photographs.
These include swamps, rainforest, heaths and River Oak forests. These communities can be mapped
with a high degree of reliability and correlate strongly with classified site data.

Secondly, eucalypt dominated vegetation codes were intersected with sample data. Feature codes that
achieved 100 percent agreement in samples describing a single vegetation community in the analyses
were allocated to that community. Feature codes that did not achieve complete agreement between
sample point located within it were assessed for spatial accuracy. Sites that reached agreement within a
40 metre tolerance of the polygon boundary were subsequently allocated to the vegetation community.
Sites that continued to indicate an alternative community to that described by the API feature code were
investigated. Individual polygons were assessed against the mapping reliability code and, where low,
were recorded to that suggested by the sample point. Feature codes that retained mixed sample
allocations were allocated to the vegetated community suggested by the majority of samples and the
composition of both site and polygon data strings. A small number of codes were not sampled and these
were allocated to a vegetation community based on field traverses or were amalgamated with adjoining
communities based on similar geological, structural and floristic attributes.

Vegetation communities defined by sites that were all located outside of the study area were excluded
where they described vegetation communities found in environmental domains not present in the study
area.
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3 RESULTS

3.1 SURVEY SITES

Field sampling was conducted from December 2004 until October 2005. A total of 302 full floristic survey
sites were sampled during this period. These sites augmented the existing 955 sites that were extracted
from previous studies (Section 2.2). The total number of sites utilised in analysis reached 1257, of which
346 occurred within the study area. This equates to a sampling density of one site per 454 hectares,
slightly better than the one site per 500 hectares nominated in the project brief. These sites are
displayed on Map 8.

3.1.1 Sampling Performance

Field survey sites sampled 160 of the 187 (85 percent) native vegetation feature codes mapped from
aerial photographic interpretation and associated fieldwork. The apportioning of sampling effort between
the feature codes is shown in Appendix B. Unsampled feature codes comprise less than 0.5 percent of
the remaining vegetation cover. Appendix B includes sites from pre-existing surveys.

3.2 AERIAL PHOTOGRAPH INTERPRETATION

Aerial Photo Interpretation of vegetation patterns has been completed over the study area. In total over
203 different vegetation and landscape features have been mapped. These include vegetation patterns
as well as landscape features such as rock outcrop and man made infrastructure such as powerline
easements and transport corridors.

3.2.1 Spatial Accuracy

The spatial accuracy of the API data layer is based on a detailed comparison of ten percent of polygons
against linear and high contrast landscape features obvious in orthorectified 1:40 000 digital air photo
images and orthorectified digital images of the 1:25 000 topographic mapsheets.

= Over 95 percent were found to be within a tolerance of 37.5 metres. Spatial accuracy is best on flat
to undulating topography of the plateaux and plains and worst on the steep escarpment slopes and
dissected gorges of the sandstone tablelands where displacement is greatest.

= Coding transfer error between photo linework and digital coverage was found to be less than one
percent based on a sample review of original coding attribute and digital coverage.
3.2.2 Vegetation Cover

The combined coverage's of vegetation mapping indicate that almost 100 000 hectares have been
identified as native vegetation cover. This comprises over 62 percent of the mapping study area. Table
3.1 below indicates the area and proportion of broad mapping features found in the study area.

TABLE 3.1: BROAD MAPPING FEATURES WITH AREA AND PROPORTION OF STUDY AREA

Broad Mapping Feature Area (ha) Proportion (%)

Native Vegetation Cover 99752 62.50

Cleared-Severely Disturbed Land 50143 31.43

Plantation and Woodlot 8972 5.62

Exposed Rock 62 0.003

Unassessed Vegetation 660 0.004

Total 159589 100
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3.2.3 Interpretation Confidence

The classes describing the confidence in the interpretation of the landscape features are shown in Map 9
and provided in Table 3.2 below. Over 75 percent of the study area was mapped with a high or very high
level of confidence based on either visitation of sites or the extrapolation of patterns based on visited
areas (as described in Section 2.8). Lower confidence levels were recorded in areas that presented
uniqgue photo patterns to the interpreter. In most instances these are located in areas that were
inaccessible as a result of tenure or terrain.

TABLE 3.2: API| CONFIDENCE CLASSES WITH AREA AND PROPORTION OF STUDY AREA

Interpretation Confidence Area (ha) Proportion (%)

Very High 16506 10.34

High 72240 45.26

Medium 19300 29.94

Low 490 12.09

Unassessed or Cleared 61444 38.50

Total 159589 100

3.3 FLORISTIC DIVERSITY AND SPECIES RICHNESS

The study area spans two botanical divisions, the Central Coast and Central Tablelands. Some 1551
indigenous species have been recorded from all field data used in the analysis. The full list of native
species found in the study area and adjoining environs is presented in Appendix B.

Species richness was estimated as the mean number of species found within each vegetation community
using standard sites of 400 square metres. Mean richness scores varied between nine and 49.1 taxa per
site. The results for each individual community are presented in each vegetation community profile
(Appendix A). Communities supporting lower richness scores generally included swamp, mallee and
heath communities. Forests on shale or basalt soil and on sheltered aspects of the escarpment slopes or
within the gorges of the sandstone plateau support the highest mean species richness scores.

3.4 VEGETATION CLASSIFICATION

Quantitative analysis of all site data suggested 100 groups when a dissimilarity score of 0.93 was applied
to classify the floristic variation. Figure 3.1 illustrates the hierarchal relationships between these groups,
and displays relationships with other classifications developed by Tindall et al. (2004) and Bell (1998).
These groups of sites underpin the definition of each of the vegetation communities described in this
report.

In all 53 vegetation communities were extracted from the analysis to describe patterns in native
vegetation cover and composition in the study area. Stand alone map unit numbers were allocated to
each, while a further three additional communities were split using detailed aerial photograph
interpretation to highlight structural variations in the parent community.

The selection of these communities from the pool of 100 groups was achieved by firstly ensuring that all
groups that featured a sample site located within the study area were included. Secondly any groups that
described vegetation communities found on environmental domains not present in the study area were
excluded. This latter process excluded a number of groups associated with the Kowmung Valley, central
Wollemi National Park, dry tablelands environments of Bathurst and adjoining ranges as well as basalt
caps in the Blue Mountains. These are noted within Figure 3.1 as occurring outside. Patterns achieved
from the aerial photo stages were then compared to highlight any potential gaps in vegetation patterns
not sampled by sites located within the study area.

Of the 53 vegetation communities 22 were related to existing classifications of Tindall et al. (2004) and
four of Bell (1998). Vegetation communities were said to be equivalent where any sample site used to
define a community in previous studies formed a component of site groups achieved during this analysis.
Where more than one classification unit from previous studies was present within a group of sites then
the classification with the majority number of sites was used.
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Figure 3.1 illustrates twelve broad clusters of site groups that describe similar landscape and floristic
features. These are resolved to finer site groups that have been used to define each vegetation
community or map unit.

The first cluster identifies Sydney Montane Dry Sclerophyll Forests (Keith 2004) found on the Newnes
Plateau and adjoining Narrabeen Sandstones. Map units (26 & 28) describing the highest elevation
exposed sandstone sclerophyll forests were not defined by any sites used in previous analysis, while
MU30 was strongly related to classifications used by both Tindall et al. (2004) and Bell (1998). The
second cluster assembles taller forests found on sheltered narrabeen sandstones at elevations above
700 metres ASL as well as exposed forests found on residual permian sediments. The most sheltered of
these forests (MU8) did not share an overlap with sites used to describe previous classifications. This is
likely to arise from undersampling in the upper mountains area, as the community is present in the Mount
Victoria area. The latter groups however achieved strong associations with previous classifications.

Montane Heaths (Keith 2004) are highly variable. The third broad cluster describes them. MU44 and
MUA46 both share sites used to describe the Blue Mountains Heath (Tindall et al. 2004), however each of
the map units occupy very different landscape positions. MU47 is an unusual feature of Genowlan Point
and sites were equivocal between the Ti willa Kanangra Heaths and Blue Mountains Heath (ibid). The
distinctive pagodas of the western Blue Mountains support a very sparse heath cover, and this is
recognised by MUA43. This is closely related to the Pagoda heaths of Bell (1998), while only a single site
from the Blue Mountains Heath of Tindall et al. (2004) was a member of this group.

The fourth cluster describes shrub/grass forests and woodlands found on Permian sediments along the
dividing range between Lithgow and Capertee. A poor association with other classifications was achieved
within this cluster largely because it is describing environmental domains not previously sampled. Only
MU31 was strongly related to grassy tablelands forests of Tindall et al. (2004).

No associations were achieved within the next cluster, where the low rainfall grassy woodlands of the
Capertee Valley are described. These forests and woodlands are more typical of the central western
slopes of NSW and there are few similar environments present within other areas of the Hawkesbury —
Nepean catchment.

Cluster eight describes Tableland Grassy Woodlands found in the western Lithgow valley. Again many of
these environments have been sampled for the first time, and it is not surprising that there were few
overlaps with sites describing regional communities. Only a single site from Regional Map Unit 17 was
included within the site group used to describe MU33.

This was not the case for the next two clusters, describing exposed grassy woodlands and taller
sheltered forests of the eastern tableland around the Oberon and Lithgow Plateaux. Many sites were
encompasses from several studies within these clusters, although MU35 and MU6 included sites from
multiple regional units. This may relate to a higher numbers of observers used within these clusters of
sites and may also go some way to explaining the number of affiliated communities that occur just
outside the study area boundary.

Tall grassy forests associated with riparian zones and hollow depressions are described by Cluster 9.
Many sites were shared between the regional analysis of Tindall et al. (2004) and this study. Only the
lower elevations associated with MU15 and the considerably drier environments of MU20 did not warrant
equivalence between the studies.

Swamps and montane bogs and wetlands are another highly variable community (Cluster10). Our
analysis indicated that a large number of these communities appear to occur outside of the study area,
particularly those associated with Blue Mountains sandstones. The Newnes Plateau Shrub Swamps
(MU50 & 51) were clearly distinguished from other upland swamp communities associated with the Kings
Tableland in Blue Mountains NP. Similarly the Capertee Melaleuca Thickets were not found to be
associated with any previous classification. However the grassy fens (MU53) are part of a more
extensive assemblage found across the southern tableland.

Only small areas of warm temperate rainforest (Cluster 11) are present in the study areas on the Newnes
Plateau. These form part of a widespread sandstone gully rainforest found across the Sydney Basin.
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The final cluster describes a large number of forests growing on sheltered aspects in riarpian situations or
escarpment slopes. These forests are generally herbaceous and shrubby associated with fine -grained
loamy soils derived from shales, basalt, limestone, porphory and alluvium. A number of groups within this
cluster were associated with the southern Kowmung gorges and were not considered further. However
the upper reaches of this gorge country around Jenolan Caves did include a number of sites describing
grassy woodlands that are more extensive throughout the northern Kowmung and Kanangra gorges. The
limestone (karst) of the Jenolan Caves area is a distinctive assemblage, and a number of structural forms
have been identified to describe the vegetation on the limestone outcrops.

Regional Map
Broad Descriptor Unit Name
No Match
No Match
DSF136
Exposed Montane
Narrabeen Sandstone ~ No Match

Forests and Woodlands

No match

DSF136
DSF136
DSF8

DSF8?
HL124
HL124
HL124/HL120

no match

no match

no match
no match
no match
DSF14

no match
no match

no match

Capertee Permian Grassy "© MCN

Dry Forests and
Woodlands

no match
no match
no match
no match
GW23/GW17
no match

High ElevationTableland - MU73/MU14/MU8

Exposed Grassy Forests no match
WSF73
WSF73
WSF73

no match
GW220
GW19/GW520
no match
GW220
Gw23

Gw17

TablelandsTall Grassy
Forests

Figure 3.1:

Map Unit Name

MU26 Newnes Plateau Narrow-leaved Peppermint-Silvertop Ash Layered Open Forest
MU26a

MU30 Exposed Blue Mountains Sydney Peppermint-Silvertop Ash Shrubby Woodland
outside (Wollemi)

outside (Wollemi)

MU27 Mount Airly Sydney Peppermint-Narrow-leaved Stringybark-Silvertop Ash Shrubby Woodland

outside (Wollemi)
MU8 Newnes Sheltered Peppermint-Brown Barrel Shrubby Foret

MU29 Sandstone Slopes Sydney Pepermint Shrubby Forest

MU28 Sandstone Plateau and Ridge Scribbly Gum-Silvertop Ash shrubby Woodland
MU25 Montane Exposed Silvertop Ash Wodland

MU24 Montane Slopes Stringybark Forest

MUA44 Sandstone Plateaux Tea Tree - Dwarf Sheoak-Banksia Rocky Heath

MU46 Newnes Plateau Dwarf Sheoak - Banksia

MUA47 Genowlan Point Dwarf Sheoak Heathland

outside (southern)

Outside (Loombah Heath)

MUA43 Pagoda Rock Sparse Shrubland

outside (Wollemi)

outside (Wollemi)

MU32 Tableland Scribbly Gum-Narrow-leaved Stringybark Shrubby Open Forest
outside

outside

outside

MU38 Capertee Grey Gum - Narrow-leaved Stringybark-Scribbly Gum-Callitris Shrubby Forest
MU39 Capertee Hills Blue-leaved Ironbark-Callitris Shrubby Forest

MU42 Capertee Hills White Box-Tumbledown Redgum-Ironbark-Callitris Shrubby Woodland
MU31 Montane Ridge Broad-leaved Peppermint-Mountain Gum Grassy Forest
outside

outside

outside

outside

MU21 Capertee-Wolgan Slopes Red Box-Grey Gum-Stringybark Grassy Woodland
MU20 Capertee Roughbarked Apple-Redgum-Yellow Box Grassy Woodland

Hierarchal Classification of Vegetation Communities

MU19 Capertee Box-Narrow-leaved Ironbark-Callitris Grassy Woodland & MU18 Capertee Marl Grassy Box Woodland |

MU41 Capertee Slopes Slaty Gum-Grey Gum-Mugga-Callitris Open Forest

MU16 Capertee Limestone Hills Grey Box-Grass Tree-Spinifex Grassy Woodland

MU17 Capertee Box-Kurrajong-Grey Gum Grassy Woodland

MU33 Coxs Permian Red Stringybark-Brittle Gum Woodland

MU36 Tableland Apple Box-Bursaria Grassy Open Forest

MU33 Tableland Broad-leaved Peppermint-Brittle Gum-Red Stringybark Grassy Open Forest

MU7 Newnes Plateau Narrow-leaved Peppermint- Mountain Gum-Brown Stringybark Layered Forest

MU35 Tableland Gully Mountain Gum-Broadleaved Peppermint Grassy Forest
MU14 Tableland Mountain Gum-Snow Gum-Daviesia Montane Open Forest
MU6 Montane Sheltered Narrow-leaved Peppermint Forest

MUS Jenolan Brown Barrel-Mountain Gum-Narrow-leaved Peppermint-Blackwood Montane Grassy Forest

MU4 Sheltered Gully Brown Barrel Ferny Forest

outside

outside

outside

outside(Megalong)

outside (Kowmung Valley)

MU15 Tableland Hollows Black Gum-Black Sally Grassy Open Forest
MU11 Tableland Gully Snow Gum-Ribbon Gum Grassy Forest

MU13 Tableland Ribbon Gum-Blackwood-Apple Box Forest

MUS5 Tableland Riparian Scrub Complex

MU9 Mount Vincent Basalt Ribbon Gum Grassy Forest

MU34 Tableland Slopes Brittle Gum-Broad-leaved Peppermint Grassy Forest
MU12 Lithgow-Abercrombie Grassy Woodland

outside

outside

outside

MUS0 & MUS1 Newnes Plateau Shrub Swamps

MU53 Mountain Hollow Grassy Fen

MU52 Newnes Plateau Rush-Sedge Snow Gum Hollow Wooded Heath
outside

outside

outside

outside

outside

outside
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3.5 MAPPING DISTRIBUTION OF VEGETATION COMMUNITIES

A total of 57 vegetation communities have been mapped within the study area along with six additional
landscape features. The distribution of the statewide vegetation classes (Section 3.4) is shown in Map
10. Table 3.3 indicates the total area for each vegetation community grouped into structural classes.
Structural classifications are based on tree height and crown separation (Walker and Hopkins, 1990).

Map Unit

1 Sandstone Gully Warm
Temperate Rainforest

2 Mountain Gully Grey Myrtle

Dry Rainforest

3 Hillslope Talus Mountain
Gum - Brown Stringybark -
Grey Gum - Broad-leaved
Hickory Moist Forest

4 Sheltered Gully Brown
Barrel Ferny Forest

5 Jenolan Brown Barrel -

Mountain Gum - Narrow-leaved

Peppermint - Blackwood
Montane Grassy Forest

6 Montane Sheltered Narrow-

leaved Peppermint Forest

7 Newnes Plateau Narrow-

leaved Peppermint - Mountain

Gum - Brown Stringybark
Layered Forest

8 Newnes Sheltered
Peppermint - Brown Barrel
Shrubby Forest

9 Mount Vincent Basalt
Ribbon Gum Grassy Forest

10 Capertee Residual Basalt

Brittle Gum - Stringybark
Layered Open Forest

11 Tableland Gully Snow Gum
- Ribbon Gum Montane Grassy

Forest

12 Lithgow - Abercrombie
Grassy Woodland

13 Tableland Gully Ribbon

Gum - Blackwood - Apple Box

Forest

14 Tableland Mountain Gum -
Snow Gum - Daviesia Montane

Open Forest

15 Tableland Hollows Black
Gum - Black Sally Open
Forest

16 Capertee Limestone Hills

Grey Box - Grass Tree -
Spinifex Grassy Woodland

17 Capertee Box - Kurrajong -
Grey Gum Grassy Woodlands

TABLE 3.3:

Region Map Unit Name
(Tindall et al. 2004)

RF114 Sandstone Scarp

Warm Temperate Rainforest

RF38 Grey Myrtle Dry
Rainforest

No match

WSF73 Cool Montane Wet
Forest

WSF73 Cool Montane Wet
Forest

WSF73 Cool Montane Wet
Forest

No match

No match

GW20 Tablelands Basalt
Forest

No match

GW520 Tableland Swamp
Flats Forest

GW17 Lithgow - Abercrombie

Grassy Woodland
GW19 Abercrombie-Tarlo

Footslope Woodland/ GW520
Tableland Swamp Flats Forest

No match
GWS520 Tableland Swamp
Flats Forest

No match

No match

18 Capertee Marl Box Grassy No match

Woodlands

19 Capertee Box - Narrow-leaf No match

Ironbark - Callitris Grassy
Woodland

MAP UNITS DESCRIBED IN THE STUDY AREA

State-wide Vegetation Class
(Keith 2004)

Northern Warm Temperate
Rainforest
Dry Rainforest

Southern Escarpment Wet
Sclerophyll Forests

Southern Tableland Wet Sclerophyll
Forest

Southern Tableland Wet Sclerophyll
Forest

Southern Tableland Wet Sclerophyll
Forest

Southern Tableland Wet Sclerophyll
Forest

Sydney Montane Dry Sclerophyll
Forest

Tableland Clay Grassy Woodland

Tableland Clay Grassy Woodland

Tableland Clay Grassy Woodland

Southern Tableland Grassy
Woodland

Southern Tableland Grassy
Woodland

Subalpine Woodlands

Subalpine Woodlands

Western Slopes Grassy Woodlands

Western Slopes Grassy Woodlands
Western Slopes Grassy Woodlands

Western Slopes Grassy Woodlands

Map Unit Area within
Study Area (ha)

4
39

2695

71

2691

1701

2477

2200

303

142

1586

122

861

1739

384

108

1532
1141

5551
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Map Unit Region Map Unit Name  State-wide Vegetation Class  Map Unit Area within

(Tindall et al. 2004) (Keith 2004) Study Area (ha)
20 Capertee Rough-barked No match Western Slopes Grassy Woodlands 5457
Apple - Redgum - Yellow Box
Grassy Woodlands
21 Capertee - Wolgan Slopes No match Central Gorge Dry Sclerophyll Forest 9369

Red Box - Grey Gum -
Stringybark Grassy Open

Forest

22 Kanangra Gorge Sheltered DSF37 Kowmung-Wollondilly Central Gorge Dry Sclerophyll Forest 342
Grey Gum Forest Grassy Gorge Forest

23 Jenolan Limestone Scrub  No match Central Gorge Dry Sclerophyll Forest 66
Woodland

24 Montane Slopes DSF8 Tableland Ridge Forest 'South East Dry Sclerophyll Forest 428

Stringybark Forest

25 Montane Exposed Silvertop DSF8 Tableland Ridge Forest South East Dry Sclerophyll Forest 208
Ash Forest

26 Newnes Plateau Narrow-  No match Sydney Montane Dry Sclerophyll 7601
leaved Peppermint - Silver-top Forest

Ash Layered Open Forest

27 Mount Airly Sydney No match Sydney Montane Dry Sclerophyll 1041
Peppermint - Narrow-leaved Forest

Stringy - Grey Gum Shrubby
Open Forest

28 Sandstone Plateau And DSF136 Blue Mountains Sydney Montane Dry Sclerophyll 3240
Ridge Scribbly Gum - Silver- Ridgetop Forest Forest

top Ash Shrubby Woodland

29 Sandstone Slopes Sydney DSF136 Blue Mountains Sydney Montane Dry Sclerophyll 3000
Peppermint Shrubby Forest Ridgetop Forest Forest

30 Exposed Blue Mountains  DSF136 Blue Mountains Sydney Montane Dry Sclerophyll 6864
Sydney Peppermint - Silver-top Ridgetop Forest Forest

Ash Shrubby Woodland

31 Montane Ridge Broad- DSF14 Western Tablelands Southern Tableland Dry Sclerophyll 1283
leaved Peppermint - Mountain Dry Forest Forest

Gum Grassy Forest

32 Tableland Hills Scribbly No match Southern Tableland Dry Sclerophyll 1697
Gum - Narrow-leaved Forest

Stringybark Shrubby Open

Forest

33 Tableland Broad-leaved GW?23 Tableland Hills Grassy Southern Tableland Dry Sclerophyll 1041
Peppermint - Brittle Gum - Red 'Woodland Forest

Stringybark Grassy Open

Forest

34 Tableland Slopes Brittle GW?23 Tableland Hills Grassy Southern Tableland Dry Sclerophyll 3077
Gum - Broad-leaved Woodland/GW17 Lithgow Forest

Peppermint Grassy Forest Abercrombie Grassy Forest

35 Tableland Gully Mountain  MU73 Cool Montane Wet Southern Tableland Dry Sclerophyll 797
Gum - Broad-leaved Forest/DSF 14 Western Forest

Peppermint Grassy Forest Tablelands Dry Forest/DSF8
Tableland Ridge Forest

36 Tableland Apple Box - No match Southern Tableland Dry Sclerophyll 384
Bursaria Grassy Open Forest Forest

37 Cox’s Permian Red DSF14 Western Tablelands Southern Tableland Dry Sclerophyll 3048
Stringybark - Brittle Gum Dry Forest Forest

Woodland

38 Capertee Grey Gum - No match Western Slopes Dry Sclerophyll 9247
Narrow-leaved Stringybark - Forests

Scribbly Gum - Callitris -
Ironbark Shrubby Open Forest

39 Capertee Hills Blue-leaved No match Western Slopes Dry Sclerophyll 328
Ironbark - Callitris Shrubby Forests

Forest

40 Capertee Slopes Red No match Western Slopes Dry Sclerophyll 855
Ironbark - Red Stringybark - Forests
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Map Unit

Narrow-leaved Stringybark
Shrubby Woodland

41 Capertee Slopes Slaty
Gum - Grey Gum - Mugga -
Callitris Open Forest

42 Capertee Hills White Box -
Tumbledown Redgum -
Ironbark - Callitris Shrubby
Woodland

43 Pagoda Rock Sparse
Shrubland

44 Sandstone Plateaux Tea
Tree - Dwarf Sheoak - Banksia
Rocky Heath

45 Newnes Plateau Tea Tree -

Banksia - Mallee Heath

46 Newnes Plateau Dwarf
Sheoak - Banksia Heath

47 Genowlan Point Dwarf
Sheoak Heathland

48 Limestone Karst
49 Rock Outcrop

50 Newnes Plateau Shrub
Swamp

51 Newnes Plateau Hanging
Swamp

52 Newnes Plateau Rush -
Sedge - Show Gum Hollow
Wooded Heath

53 Mountain Hollow Grassy
Fen

54 Capertee - Wolgan
Riparian Rough-barked Apple -
River Oak Open Forest

55 Tableland Riparian Scrub
Complex

56 Wolgan Riparian Scrub
Complex

57 Capertee Riparian
Melaleuca Thickets

59 Non-native Vegetation -
Pine plantation / woodlot /
shelter

60 Non-native Vegetation -
Other exotics (willow etc)

61 Unclassified (<lha patch
of remnant vegetation adjacent
/ within cleared lands)

62 Cleared and Severely
Disturbed Lands

Total

Region Map Unit Name
(Tindall et al. 2004)

No match

No match

No match

HL124 Blue Mountains Heath

HL124 Blue Mountains Heath
HL124 Blue Mountains Heath

HL124 Blue Mountains
Heath/HL120 Kanangra TiWilla
Heath

No match
No match

FRW130 Blue Mtns -
Shoalhaven Hanging Swamps

FRW130 Blue Mtns -
Shoalhaven Hanging Swamps

FOW 54 Tablelands Swamp
Woodland

GL257 Tablelands Flats
Grassland

No match

FRWS55 Riparian Herbfields
(possible only)

FRWS55 Riparian Herbfields
(possible only)
No Match

Non-native vegetation

Non-native vegetation

No match

Cleared and Severely
Disturbed Lands

State-wide Vegetation Class
(Keith 2004)

Western Slopes Dry Sclerophyll
Forests

Western Slopes Dry Sclerophyll
Forests

Sydney Montane Heath

Sydney Montane Heath

Sydney Montane Heath
Sydney Montane Heath
Sydney Montane Heath
no match

no match

Coastal Heath Swamp
Coastal Heath Swamp

Montane Bogs and Fens

Montane Bogs and Fens

Eastern Riverine Forests

Eastern Riverine Forests
Eastern Riverine Forests
Inland Floodplain Shrubby Wetlands

Non-native vegetation

Non-native vegetation

No match

Cleared and Severely Disturbed
Lands

3.6 RESERVATION STATUS ASSESSMENT

Table 3.4 presents figures describing the regional reservation status for each vegetation community. The
region refers to the Hawkesbury — Nepean catchment.
(hectares) and proportion (percent) of each vegetation community located within NPWS estate, as at May

2004.

Map Unit Area within
Study Area (ha)

2004

5931

1898

1925

144
296
16
50

12
394

274

46

98

1142

119
43
32

8872

97

660

50143

157356

Reservation Status is calculated for the area
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I Hon-native vegetation
Limestone Karst
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Cleared and Severely Disturbed Lands
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State-wide Vegetation Classes Present in the Study Area
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3.7 DISTURBANCE ASSESSMENTS

3.7.1 Disturbance Severity Classes

Evidence of human related impacts over the mapping area is extensive (Map 11) with around 58 000
hectares of land likely to have been cleared or remains as very sparse scattered trees (less than two
percent crown canopy cover). Almost a third of the native vegetation cover in the study area displays
evidence of high levels of visible disturbance on aerial photographs. This is particularly prevalent across
the Newnes and Oberon Plateaux where forestry is a primary land use, and the Capertee Valley where
clearing for grazing has fragmented and disturbed significant areas. Evidence of these impacts includes
canopy gaps, regrowth trees, soils disturbance, tracks and roading, and weeds.

Disturbance mapping can underestimate impacts in forested areas as impacts may affect subcanopy
vegetation and are not always visible using remote-sensing techniques such as those used in this project.
Table 3.5 provides a summary of disturbance severity classes across the mapping area.

The impact of disturbance on the composition and structure of vegetation will vary with the type of
landuse. Forestry, mining or agriculture for example, will display very different disturbance patterns on
photographs. Different components of the ecosystem are affected. These impacts are not quantified for
the purposes of this report. However the spatial data can be used to highlight where impacting
processes are either still active or have been present in recent years.

TABLE 3.5: AREA AND PROPORTION OF DISTURBANCE SEVERITY CLASSES
Code  Severity Classes Area (ha)*  Proportion (%)*
A Low Level Disturbance 26653 16.70
B Medium Level Disturbance 34516 21.63
C High Level Disturbance 37677 23.61
Cleared Land and Plantation 59115 37.04
Total 159569

Table 3.6 lists the proportions of each vegetation community that have low, medium and high levels of
disturbance. The highly disturbed class is mostly comprised of the scattered trees and regrowth
vegetation disturbance type that describe a very open and often significantly disturbed canopy. A range
of understorey types may be present varying from improved pasture grass to secondary native grassland.
It is often apparent that areas of high disturbance continue to support high levels of native species.

The vegetation communities featuring the highest levels of disturbance are generally those found on
landscapes with richer soils such as basalt, alluvium, shale and other fine grained sediments. These are
the areas that have historically been subject to intensive agricultural activities such as clearing, logging
and grazing. Capertee valley communities, alluvial grassy forests and woodlands and tall montane brown
barrel eucalypt forests are examples.

TABLE 3.6: MAP UNIT WITH PROPORTION OF EACH DISTURBANCE INTENSITY CLASS (%) (CELLS
HIGHLIGHTED TO SHOW GREATEST PROPORTION)
Map Unit Name % Low % Moderate % High Total
Disturbance Disturbance Disturbance Area (ha)

1 Sandstone Gully Warm Temperate Rainforest 100.0 3

2 Mountain Gully Grey Myrtle Dry Rainforest 76.5 16.4 7.0 38

3 Hillslope Talus Mountain Gum - Brown Stringybark - Grey Gum 52.2 33.0 14.8 2695
- Broad-leaved Hickory Moist Forest

4 Sheltered Gully Brown Barrel Ferny Forest 66.5 33.5 0.0 71

5 Jenolan Brown Barrel - Mountain Gum - Narrow-leaved 135 48.7 37.7 2690
Peppermint - Blackwood Montane Grassy Forest

6 Montane Sheltered Narrow-leaved Peppermint Forest 154 42.4 42.2 1700

7 Newnes Plateau Narrow-leaved Peppermint - Mountain Gum - 1.7 10.9 87.4 2477
Brown Stringybark Layered Forest

8 Newnes Sheltered Peppermint - Brown Barrel Shrubby Forest 46.2 37.6 16.2 2156
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Map Unit Name % Low % Moderate % High Total
Disturbance Disturbance Disturbance Area (ha)

9 Mount Vincent Basalt Ribbon Gum Grassy Forest 4.3 1.8 93.9 302
10 Capertee Residual Basalt Brittle Gum - Stringybark Layered 18.7 26.2 55.2 142
Open Forest
11 Tableland Gully Snow Gum - Ribbon Gum Montane Grassy 51 38.7 56.2 1584
Forest
12 Lithgow - Abercrombie Grassy Woodland 0.0 14.4 85.6 121
13 Tableland Gully Ribbon Gum - Blackwood - Apple Box Forest  25.7 46.1 28.2 859
14 Tableland Mountain Gum - Snow Gum - Daviesia Montane 9.5 311 59.4 1713
Open Forest
15 Tableland Hollows Black Gum - Black Sally Open Forest 1.7 8.6 89.7 383
16 Capertee Limestone Hills Grey Box - Grass Tree - Spinifex 33.0 14.3 52.6 108
Grassy Woodland
17 Capertee Box - Kurrajong - Grey Gum Grassy Woodlands 8.5 27.1 64.4 1532
18 Capertee Marl Box Grassy Woodlands 6.4 15.3 78.3 1140
19 Capertee Box - Narrow-leaf Ironbark - Callitris Grassy 0.8 11.6 87.6 5550
Woodland
20 Capertee Rough-barked Apple - Redgum - Yellow Box Grassy 6.8 24.7 68.5 5452
Woodlands
21 Capertee - Wolgan Slopes Red Box - Grey Gum - Stringybark  36.0 45.7 18.4 8990
Grassy Open Forest
22 Kanangra Gorge Sheltered Grey Gum Forest 39.6 50.1 10.3 342
23 Jenolan Limestone Scrub Woodland N/A N/A N/A 66
24 Montane Slopes Stringybark Forest 1.9 72.8 25.3 427
25 Montane Exposed Silvertop Ash Forest 22.5 75.7 1.8 207
26 Newnes Plateau Narrow-leaved Peppermint - Silver-top Ash 8.6 41.2 50.1 6472
Layered Open Forest
27 Mount Airly Sydney Peppermint - Narrow-leaved Stringy - Grey 100.0 0.0 0.0 0.9
Gum Shrubby Open Forest
28 Sandstone Plateau And Ridge Scribbly Gum - Silver-top Ash 21.0 79.0 0.0 46
Shrubby Woodland
29 Sandstone Slopes Sydney Peppermint Shrubby Forest 22.4 53.1 24.5 2947
30 Exposed Blue Mountains Sydney Peppermint - Silver-top Ash 4.4 95.6 0.0 9
Shrubby Woodland
31 Montane Ridge Broad-leaved Peppermint - Mountain Gum 33.3 43.7 22.9 1281
Grassy Forest
32 Tableland Hills Scribbly Gum - Narrow-leaved Stringybark 10.6 22.3 67.1 934
Shrubby Open Forest
33 Tableland Broad-leaved Peppermint - Brittle Gum - Red 2.2 44.5 53.3 1041
Stringybark Grassy Open Forest
34 Tableland Slopes Brittle Gum - Broad-leaved Peppermint 37.7 53.4 8.9 3077
Grassy Forest
35 Tableland Gully Mountain Gum - Broad-leaved Peppermint 7.6 72.0 20.4 797
Grassy Forest
36 Tableland Apple Box - Bursaria Grassy Open Forest 19.2 45.2 35.7 384
37 Cox’s Permian Red Stringybark - Brittle Gum Woodland 10.9 55.2 34.0 3033
38 Capertee Grey Gum - Narrow-leaved Stringybark - Scribbly 42.4 31.2 26.4 9114
Gum - Callitris - Ironbark Shrubby Open Forest
39 Capertee Hills Blue-leaved Ironbark - Callitris Shrubby Forest 6.5 73.4 20.0 328
40 Capertee Slopes Red Ironbark - Red Stringybark - Narrow- 62.4 35.0 2.6 855
leaved Stringybark Shrubby Woodland
41 Capertee Slopes Slaty Gum - Grey Gum - Mugga - Callitris 21.3 46.1 32.6 2004
Open Forest
42 Capertee Hills White Box - Tumbledown Redgum - Ironbark - 48.2 26.6 25.1 5913
Callitris Shrubby Woodland
43 Pagoda Rock Sparse Shrubland N/A N/A N/A 1898
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Map Unit Name

44 Sandstone Plateaux Tea Tree - Dwarf Sheoak — Banksia Rocky

Heath

45
46
47
48
49
50
51
52

Newnes Plateau Tea Tree - Banksia - Mallee Heath

Newnes Plateau Dwarf Sheoak - Banksia Heath

Genowlan Point Dwarf Sheoak Heathland

Limestone Karst

Rock Outcrop

Newnes Plateau Shrub Swamp

Newnes Plateau Hanging Swamp

Newnes Plateau Rush - Sedge - Snow Gum Hollow Wooded

Heath

53
54

Mountain Hollow Grassy Fen

Capertee - Wolgan Riparian Rough-barked Apple - River Oak

Open Forest

55
56
57
58
59
60
61

Tableland Riparian Scrub Complex

Wolgan Riparian Scrub Complex

Capertee Riparian Melaleuca Thickets

Acacia Thickets

Non-native Vegetation - Pine plantation / woodlot / shelter
Non-native Vegetation - Other exotics (willow etc)

Unclassified ( <1ha patch of remnant vegetation adjacent /

within cleared lands)

62

Cleared and Severely Disturbed Lands

Grand Total

% Low
Disturbance

75.7

6.8

14.4
33.8
N/A
89.4
58.2
86.7
76.1

0.4
2.3

51
0.0
0.0
0.0
0.0
0.0
4.0

0.0
14.9

% Moderate
Disturbance

8.4

63.8
30.9
66.2
N/A
4.0

28.7
8.4

23.9

13.2
48.4

71.9
0.0
0.0
0.0
0.0
0.0
0.4

0.0
21.7

% High
Disturbance

16.0

29.4
54.7
0.0
N/A
6.6
13.1
5.0
0.0

86.4
49.3

23.0

100.0
100.0
100.0
100.0
100.0
95.6

100.0
63.5

Total

Area (ha)

1053

143
247
16
50
12
394
272
45

97
1142

119
42
31
411
3730
89
21

49708
136803
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4 DISCUSSION

4.1 PATTERNS IN VEGETATION COMMUNITIES

The collection of systematic field data and quantitative multivariate analysis has confirmed that patterns
in the composition and distribution of vegetation communities in the study area are influenced by complex
interactions between geology, soil type, topography, elevation and rainfall. Different environments
distinguish the separate mapping areas, with plant species characterised by those common to either the
NSW western slopes, Montane Sydney Sandstone or metamorphic substrates of the Eastern Tableland.
The following sections provide an overview of how the changes in environmental characteristics result in
corresponding variation in vegetation composition. The sections below represent the breakdown of the
dendrogram into broad vegetation groups as described in Section 3.4 (Figure 4), with communities
arranged in classes and formations in Keith (2004). Derived Map Units are also related to Tindall et al.
(2004) as the Gurnang and Cox’s mapping areas share a common boundary with that work. It should be
noted that mapping boundaries will differ between projects given their study was produced at a scale of
1:100 000, which is approximately 16 times coarser than this project, executed at 1:25 000 scale.
Consequently, a number of the map units described in that study have been divided when presented
here.

4.1.1 Sydney Montane Dry Sclerophyll Forests

The Sydney Montane Dry Sclerophyll Forests occupy higher elevation positions (mostly above 900
metres altitude) on sandstones of the Triassic era Narrabeen sediments. These communities defined by
Map Units 26, 27, 28, 29 and 30 are characterised by the distinctive sclerophyllous understorey of
sandstone environments. The density of the shrub layer varies between the map units however each
invariably included species of legumes (Acacia, Dillwynia, Pultenaea) and Proteaceae (Hakea, Isopogon,
Petrophile, Telopea). This collection of communities is also united by some similarities in the canopy with
silvertop ash (Eucalyptus sieberi) a common member. Most are likely to be referable to the Blue
Mountains Ridgetop Forest of Tindall et al. (2004) however those associated with the highest elevations
of the Newnes Plateau are less strongly associated.

Map Unit 26 describes several combinations of tree species of quite different appearance, although each
share similar overall floristic composition. A low open woodland of twisted white-trunked gums (scribbly
gum (E. sclerophylla) and brittle gum (E. mannifera)) grows on the shallow sandy soils of exposed slopes
and crests that mark some of the higher ridges of the Newnes Plateau. The shrub layer may be sparse
and the grasses (such as red-anther wallaby grass (Joycea pallida)) very prominent. Other forms of this
Map Unit appear as denser stands of small diameter individuals of trees such as E. sieberi, Blue
Mountains ash (E. oreades) and narrow-leaved peppermint (E. radiata). The blue-green juvenile leaves
of broad-leaved peppermint (E. dives) are often prominent at the same height as the shrubs. This variant
is also found on some of the deeper friable sandy soils of the higher plateau.

Map Units 28 and 30 represent sandstone woodlands and forests with a well-developed heath and shrub
layers. The latter is typical of the forests on higher elevation Narrabeen Sandstones that underlie the
capping of the Newnes Plateau itself. The gradation into Sydney peppermint (E. piperata) - E. sieberi
dominated forest is apparent along many of the fire trails that extend to the outer boundary of Newnes
State Forest and into Wollemi and Gardens of Stone National Parks. The distinctive E. oreades is no
longer found in the canopy. The abundant grass layer of snow grass (Poa) and Joycea found in MU26
are not characteristic of the extensive sandstone plateau forests. Map Unit 28 is closely related to MU30
though it tends to occupy rocky sites with skeletal soils, typically at the end of long narrow ridges leading
to cliff edges. The understorey may be heathy, sometimes with the mallee E. stricta growing amongst E.
sclerophllya and E. sieberi.

Another of the montane sandstone ridgetop forests is described by Map Unit 27. This community does
not equate easily with this Keith (2004) class and its position in the dendrogram reflects this difficulty.
Sites that fall on Mount Airly, a residual sandstone landscape in the Capertee Valley, define Map Unit 27.
While E. piperata is present, the narrow-leaved stringybarks (E. sparsifolia and E. tenella) also occur, as
does grey gum (E. punctata). A shrub layer of geebung (Persoonia linearis) and blunt beard heath
(Leucopogon muticus) reflect the lower elevation and rainfall experienced in this area.

Map Unit 29 falls in another part of the dendrogram that represents the sheltered aspects of montane
sandstone environments, although still falls under the broad Sydney Montane Dry Sclerophyll Forest
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class. This community is widespread and common across the upper Blue Mountains. The forest is
generally taller than the adjoining ridgetop forests, is dominated by E. piperita, sometimes with brown
stringybark (E. blaxlandii) or E. radiata. The ground layer often supports a high cover of bracken fern
(Pteridium esculentum). The forest grades into Map Unit 8, a tall gully forest found in the narrow gorges.
While closely related floristically as shown in the dendrogram, that map unit shares more in common with
the Southern Tablelands Wet Sclerophyll Forests Class of Keith (2004).

4.1.2 Sydney Montane Heaths

Heathland Communities are common in the study area on skeletal soils in exposed areas of the Newnes
Plateau, through Ben Bullen and the Mount Airly mesa to the northern end of the Capertee. These fall
within the Sydney Montane Heaths of Keith (2004) and mostly are included within the Blue Mountains
Heath of Tindall et al. (2004). There are five Map Units (43, 44, 45, 46, 47) involved in this group, with the
hanging swamp unit (MU51) showing greater similarity to the heaths than to other wetlands. Four
separate alliances can be identified in the analysis.

The most different of the communities from the Blue Mountains Heaths described by Tindall et al. (2004)
is Map Unit 43. Sandstone outcropping known as ‘Pagodas’ dots the cliff edges of the sandstone
escarpments of the Newnes Plateau, Wolgan and Capertee Valley. Map Unit 43 describes these open
heath communities that grow amongst these rocks where common fringe-myrtle (Calytrix tetragona) and
Leucopogon muticus are most common. Some sites feature scattered native cypress pine (Callitris)
growing from rock cracks and crevices. Map Unit 44 is found in similar situations to Map Unit 43, although
there is less pagoda outcrop and more exposed rock sheets. The form of the community is usually a
matrix of moderately dense thickets of Banksia, tea-tree (Leptospermum) and dwarf sheoak
(Allocasuarina nana) with clumps of dryland sedge (Lepidosperma) and carrot-bush (Platysace).

The third grouping consists of three Map Units (45, 46, 47). Each are united by a high abundance of
Allocasuarina nana and Banksia species. The Genowlan Point Heath (MU47) on Mount Airly has been
separated in the spatial presentation (map) as it is recognised as an Endangered Ecological Community
(EEC) under the NSW Threatened Species Conservation Act (1995) (TSC Act 1995). However, based on
site data there are minor flortistic differences between this community and those found on the Newnes
Plateau. The rare mallee Wolgan snow gum (Eucalyptus gregsoniana) is found in MU46 above the heath
layer, which can include a moderate cover of tussock graminoids like the sword-sedge (Lepidosperma).
The lower-growing form (MU45) typically has less groundcover, but may also have some exposed rock
sheets.

4.1.3 Freshwater Wetlands

There are two statewide vegetation classes of freshwater wetlands found in the study area. These are
Coastal Heath Swamps (Map Units 50, 51, 52), and Montane Bogs and Fens (Map Units 52 and 53). All
wetland map units occurring in the study area are recognised as EECs under the TSC Act 1995. These
classes form disjunct clusters in the dendrogram.

The Newnes Plateau features elongated flat swamps along open drainage depressions. These shrub
swamps (Map Unit 50) are restricted to the high elevation sandstone plateau. These swamps are
periodically waterlogged. The general condition in the community is one of saturated peaty soils with a
high sand content. The shrub layer is often moderately dense, and a thick groundcover dominated by
sedges and rushes protects the soil surface. In some areas subject to continual overland flow this cover
may be reduced in extent, but other species take advantage of the exposed soils and some (particularly
the bladderworts — Utricularia) thrive. Many of these wetland species are also found on the shallow
depressions located on the higher ridgelines of the Newnes Plateau. Here (MU52) snow gum (E.
pauciflora) is scattered above a woody shrub layer of Leptospermum species.

The Hanging Swamps (MU51) found on the Newnes Plateau are also closely related to the drainage line
shrub swamps (MU50). Different analyses clustered the sites with either wetland or heathland
communities highlighting the similarities between the two assemblages. The community is entirely
dependent on the seeping of groundwater from the sandstone strata.

The Montane Bogs and Fens (MU53) are located away from the sandstone geology, in close association
with recently deposited alluvium adjoining Permian or Ordovician sediments. These are essentially wet
tussock grasslands, with very few areas of woody vegetation to be found within the Map Unit.
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4.1.4 Rainforests

There are two main types of rainforest community in the study area. These are recognised in Keith (2004)
as Northern Warm Temperate Rainforests (MU1) and Dry Rainforests (MU2). Both are usually dominated
by a single species, or a few species, and typically have a sparse shrub layer (if at all) and moderate
values for the groundcover density. Emergent eucalypts sometimes tower above the rainforest canopy.

The sandstone canyon warm temperate rainforests (MU1) form tiny isolated patches in the study area.
However, they have an extensive spread across the Blue Mountains. It is dominated by coachwood
(Ceratopetalum apetalum) and sassafras (Doryphora sassafras). Black wattle (Callicoma serratifolia) and
larger ferns (Todea, Cyathea) often make up the undergrowth.

Dry rainforests (MU2) in this area are usually dominated by a dense canopy of grey myrtle (Backhousia
myrtifolia). At some sites a low sprawling fig (Ficus rubiginosa) dominates, while others include scrub
beefwood (Stenocarpus) or prickly tea-tree (Melaleuca styphelioides). Dry rainforests, as the name
suggests, occur in areas of lower rainfall sandstone talus, quartzite and limestone in the Capertee valley.

4.1.5 Southern Escarpment Wet Sclerophyll Forests

There are few examples of wet layered forests in the study area. Map Unit 3 is a depauperate example of
such a forest. It is found on sheltered escarpment slopes and gullies usually underlain by Permian
Sediments. The understorey is ferny, features a high number of wattles in the small tree layer and a mix
of low growing sclerophyllous species. The community is restricted in the Hawkesbury — Nepean
catchment to areas north of the Cox’s River catchment.

4.1.6 Southern Tableland Wet Sclerophyll Forests

Southern Tableland Wet Sclerophyll Forests of Keith (2004) implies a tall mesic forest, however, they are
more commonly tall open eucalypt forests with a herbaceous or ferny understorey. They all occur on
higher elevations of the eastern tableland with rainfall exceeding 900 mm per year. Six Map Units (4, 5,
6, 7, 8, 9) fall within this Statewide Vegetation Class. The analysis clusters these Map Units into the
primary substrates on which they grow, therefore they are split into different parts of the dendrogram.

Map Unit 9 has been identified from sites located outside of the study area, however the Mount Vincent
Basalt Cap supports a forest that is very similar to those of adjoining basalt caps of Mount Coricudgy and
Kerry Mountain. The understorey is open with herbs and ferns dominant, with a tall to very tall canopy of
ribbon gum (E. viminalis) sometimes with blackwood (Acacia melanoxylon). This unit has been almost
totally cleared, and few remnants exist in private hands and along very narrow road reserves. Map Units
5 and 6 are similar in height and structure although they grow on metamorphosed sediments of the
central and southern tablelands. Tall forests of brown barrel (E. fastigata) and mountain gum (E.
dalrympleana) are found in the gullies, while forests of E. radiata occupy the sheltered slopes. Both of
these Map Units are closely related to the Cool Montane Wet Forests described by Tindall et al. (2004).

A number of the wet sclerophyll forests occur on the high elevation sandstone plateaux of Newnes and
Mount Airly. Map Unit 8 is a tall forest found in the gorge and gully systems of the Newnes Plateau and
features tall E. fastigata, E. oreades, monkey gum (E. cypellocarpa) and E. piperata. However the
understorey is noticeably shrubby with sclerophyllous species shared with the surrounding sandstone
forests and woodlands. Given the sandy soils, the ground cover is poor in herbaceous cover and species.
Indeed, the Sydney Montane Dry Sclerophyll Forests will often grade into this unit, as illustrated by their
immediate proximity in the dendrogram. Map Unit 4 represents the sheltered sandstone forests found in
the most protected of the gully sites, with a very dense fern layer and an absence of shrubs such as
Leptospermum and Acacia species. Both of these communities share some resemblance to the Moist
Montane Sandstone Forest of Tindall et al. (2004).

Map Unit 7 is another tall forest found on the Newnes Plateau. This community is restricted to the highest
elevations on the enriched sandstone capping of the central plateau. Tall stands of E. blaxlandii, E.
radiata, E. dalrympleana and E. oreades are distinctive in otherwise exposed locations. The ground cover
is grassy and the shrub layer is sparse and is not typical of other montane sandstone vegetation. It
shares more in common with the tall forests of the metamorphosed sediments of the Jenolan and Oberon
Plateau. For this reason it has been aligned to the Southern Tableland Wet Scleophyll Forests rather
than the Sydney Montane Dry Sclerophyll Forests of Keith (2004). The community is likely to be restricted
to the Newnes Plateau.
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4.1.7 Subalpine Woodlands

There are two Map Units (14 and 15) that fall with the Subalpine Woodlands Statewide Vegetation Class.
Both of these are communities dominated by snow gum (E. pauciflora). The first of these (MU15) occurs
in frost hollows and drainage lines above 900 metres altitude. Both E. pauciflora and black gum (E.
aggregata) are prominent, above a very grassy ground cover. These forests often grade into the treeless
montane bogs and fens.

The second is a very dry community (MU14) with a mountain gum (E. dalrympleana) and snow gum (E.
pauciflora) canopy over a grassy groundcover. A layer of shrubs may be present, and almost invariably
this is dominated by broad-leaved egg-and-bacon pea (Daviesia latifolia). The community favours poor,
stony sites in exposed positions particularly on hillcrests and on slopes.

4.1.8 Southern Tableland Grassy Woodland

The Southern Tableland Grassy Woodlands of Keith (2004) are extensively distributed across the broad
plateax south from Bathurst. There are two Map Units (12 and 13) that are covered by this class,
although both are closely related to the Tableland Clay Grassy Woodlands. Small areas of granite are
exposed near the southern limit of the Cox’s-Lithgow area, just east and south of Mount Walker. The
woodlands found here (Map Unit 12) are moderately tall and dominated by E. viminalis and E. pauciflora
with a dense cover of snow grasses (Poa sp.). Map Units 15 and 11 are both closely related in the
dendrogram, although these have been allocated to the Subalpine Woodlands and Tableland Clay
Grassy Woodland respectively.

In the drier western Capertee Valley, Map Unit 13 occupies narrow gullies and flats. The soils appear to
mostly be fine-grained alluvium. A dense grass cover of weeping grass (Microlaena) and Poa is
prominent, as are clumps of Lomandra. A moderately tall canopy of apple box (E. bridgesiana) and E.
viminalis distinguishes the community from the surrounding ironbark and stringybark dominated dry
shrubby woodlands.

4,19 Tableland Clay Grassy Woodland

Tableland Clay Grassy Woodlands are associated with deeper soils found on richer alluvium or basalt
soils. There are two communities (Map Units 10 and 11) that are suggestive of this broader statewide
community. Map Unit 11 is aligned to the Southern Tablelands Flats Forest of Tindall et al. (2004) and is
found along creeks, flats and gullies at high elevations. The forest is dominated by E. viminalis, E.
dalrympleana, E. pauciflora and E. rubida with a snow grass dominated ground cover. Smaller shrubs
such as silver wattle (Acacia dealbata) dominate rather than the taller wattles found in Map Unit 13.

Map Unit 10 falls in the dendrogram among other grassy and herbaceous communities of the Capertee
Valley. It delineates an open forest and woodland growing on the residual basalt caps of Mount Airly —
Genowlan and Mount Vincent. The basalt capping is thinner in these locations, and as a result the taller
forests found on Mount Vincent does not occur. Soils often show a mixed composition, with the
underlying coarse Tertiary sediments exposed above Triassic sandstone and below the basalt.
Consequently more deeply rooted species illustrate these influences, with trees such as E. mannifera and
Capertee stringybark (E. cannonii) recorded in this community. However, the ground cover retains
sufficient moisture to maintain a cover of herbs and grasses not found on the surrounding sandstone.

4.1.10 Southern Tableland Dry Sclerophyll Forests

The Southern Tableland Dry Sclerophyll Forests form a closely related group of communities in the
dendrogram. These are species poor, low growing woodlands and open forests on crests and steep
slopes along the Tablelands and Great Dividing Range. Map Units 31, 32, 33, 34, 35, 36, 37 comprise
the communities that fall within this statewide class.

Map Units 31, 32 and 37 show close relationship to the Western Tablelands Dry Forests of Tindall et al.
(2004). These forests are less than 20 metres in height and include a range of typical tableland eucalypts
such as E. dives, inland scribbly gum (E. rossii), red stringybark (E. macrohyncha) and E. mannifera. A
sclerophyllous shrub layer is usually present. However, Map Unit 32 includes several species such as
sunshine wattle (Acacia terminalis) and E. sparsifolia, more common to the adjoining Triassic sandstones
than the sediments of the tablelands.

Some communities within this class include a grassy ground cover, while still supporting a low growing
canopy. Map Units 33, 34, 35 and 36 share these features. The first two of these map units align with the
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Tableland Hills Grassy Woodland of Tindall et al. (2004). These are exposed grassy woodlands with a
variety of tableland eucalypts mixing in the canopy, above tussocks of Joycea pallida and Poa. Map
Units 35 and 36 however are grassy, semi-sheltered forests of the tableland hills and rises. Given the
scale of the regional analysis, these units are likely to have been included within the broader Tableland
Hills Grassy Forests of Tindall et al. (2004). Map Unit 35 describes the taller forests found on the
sheltered slopes and gullies of Mount Walker, near Lithgow. It comprises a tall canopy of E. dalrympleana
and a smaller tree layer of E. dives. A greater number of herbaceous species are found amongst the
grassy ground cover than is found in the adjoining exposed Map Units of 33 and 34. Map Unit 36 is
similar, though it is dominated by E. bridgesiana and occupies the higher and drier sites of the western
Cox’s Valley. The community is more extensively distributed outside of the Hawkesbury — Nepean
catchment.

4.1.11 South East Dry Sclerophyll Forest

There are two Map Units (24 and 25) that fall in the higher elevations of the South East Dry Sclerophyll
Class. They are associated with the montane environments of the eastern tablelands along the western
fringe of the Blue Mountains reserve system. Exposed sites with stony shallow soils of both the residual
Permian sediments and the Ordovician metasediments are the favoured habitat for these communities.
While both map units are likely to fall within the broader forests of the Tableland Ridge Forest of Tindall et
al. (2004) they do occupy different topographic positions and therefore are easily distinguished on the
ground. Map Unit 25 is closely associated with ridges where E. sieberi forms a densely stocked canopy
layer. Map Unit 24 mainly occurs on slopes and other semi-sheltered sites with E. blaxlandii replacing E.
sieberi as the dominant tree species. The forest is generally taller and includes fewer of the shrubs typical
of rocky ridgetop habitats.

4.1.12 Central Gorge Dry Sclerophyll Forests

The Central Gorge Dry Sclerophyll Forests describe the vegetation associated with the heavily dissected
Wollondilly, Wingecarribee, Kowmung and the lower Cox’s rivers. There are only small areas of this
system found in the current study area, at the lowest elevations of the Jenolan Valley. Map Unit 22, as
the community name implies, is more common across the gorges of Kanangra-Boyd National Park. It is a
dry shrubby forest dominated by E. punctata and thin-leaved stringybark (E. eugenioides) and occupies
very steep slopes. It forms part of the Kowmung-Wollondilly Grassy Gorge Forest of Tindall et al. (2004).

Both Map Units 21 and 23 do not sit easily within any of the statewide or regional vegetation mapping
classifications. Both have been allocated to this statewide class based on similarities of landscape
position rather than floristic similarity. Map Unit 23 is an open shrubby forest growing on the Jenolan
Limestone outcrop. It is only found in this location. Map Unit 21 is however an extensive feature of the dry
Permian escarpment slopes of the Wolgan and Capertee Valleys. It includes both E. punctata and red
box (E. polyanthemos) as canopy dominants, in a community that resembles some habitats of the Central
Gorges of the Burragorang Valley in the Warragamba catchment. Floristic analysis also suggests some
minor association with Western Dry Sclerophyll Forests.

4.1.13 Eastern Riverine Forests

Eastern Riverine Forests are included within the Forested Wetlands Statewide vegetation formation of
Keith (2004). There are four Map Units (54, 55, 56 and 57) that are suggestive of this broader class. The
Capertee and Wolgan Valleys support significant areas of streamside vegetation. Map Unit 54 describes
this community, which is dominated by a mix of river oak (Casuarina cunninghamiana) on the bank of the
stream or river, with rough-barked apple (Angophora floribunda) and eucalypt species on the adjoining
terraces.

The remaining Map Units of this class are highly variable scrub communities along narrow riparian strips.
The variability arises from both natural flood events that occur infrequently as well as human impacts
associated with land clearing. Map Unit 57 is a flax-leaved paperbark (Melaleuca linariifolia) dominated
thicket found on the swampy alluvial fans of the Capertee Valley. The thickets are probably enlarging
(certainly according to some landholders) and may be taking advantage of the sedimentation of stream
channels providing a flat, well-watered environment in which they can grow.

The Wolgan River marks a complex of eucalypt forest and regenerating Acacia and Leptospermum
species. Map Unit 56 describes this scrub-woodland. At higher elevations similarly structured
assemblages are found along the Jenolan River and the Cox’s River. Again regenerating wattles and tea
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trees are commonly forming a moderately dense stand beneath an open canopy of cold-climate
eucalypts such as ribbon gum (E. viminalis) and black sally (E. stellulata).

4.1.14 Western Slopes Grassy Woodlands

The Capertee Valley is situated in the far northwestern corner of the Hawkesbury — Nepean catchment
and presents a unique area for plant species. This is because the climate is one of low rainfall and the
environment is shaped from moderately fertile Permian Sediments and Ordvician metamorphic rocks. It is
one of the few areas within the catchment that comprises vegetation typical of the western slopes, others
being the Burragorang Valley and the Cumberland Plain. The Capertee Valley retains significant areas of
the Statewide Vegetation Class known as Western Slopes Grassy Woodlands. Map Units 16, 17, 18, 19,
20 all fall within this class. These communities are all likely to conform to the EEC of White Box — Yellow
Box — Blakely’s Red Gum Woodland, listed under the TSC Act 1995 and the Grassy White Box
Woodlands listed under the Commonwealth Environment Protection and Biodiversity Conservation Act
(1999) (EPBC Act 1999).

Map Unit 19 describes the vegetation community that extends across the gentle rises of Permian
sediments of the valley floor. Species of box tree including white box (E. albens), grey box (E.
moluccana) and yellow box (E. melliodora) grow in combination with narrow-leaved ironbark (E. crebra)
to form an open woodland. Small trees of Callitris are sometimes present. The understorey is grassy, and
in most cases only a few shrubs occur, scattered through the mid-layers. This Map Unit grade into Map
Unit 20 in minor depressions, gullies and flats. In these locations Angophora floribunda, E. melliodora, E.
polyanthemos and Blakely’s red gum (E. blakelyi) form the dominant canopy species. Clearing has
heavily fragmented both of these communities and many remnants are in stages of regrowth. This may
have contributed to the difficulty in separating these communities in the analyses. Additional sampling is
likely to be required.

In the southern area of the valley, near to and within the Gardens of Stone National Park, there are two
communities that have been mapped on limestone-influenced soils (Map Units 16 and 18). Map Unit 16 is
located on limestone outcrops and presents a very distinctive community of grass trees (Xanthorrhoea
species), spinifex (Triodia scariosa) and a very open canopy of E. moluccana / E. albens intergrades.
Adjoining these outcrops are soils derived from shale mixed with limestone, known as marl. This
produces an orange-coloured clay soil. Eucalyptus moluccana is typically the dominant canopy species,
above a very open cover of grasses and scattered kurrajongs (Brachychiton populneus). Clearing has
removed extensive areas of this community in the valley. It is floristically very similar to MU19, and has
been separated in the analyses on the basis of the distinctive soil properties.

The footslopes of the northern escarpment of the Valley also comprise another grassy box woodland
(MU17). The community appears to define a transition between Ordovician basement rocks or shale-
derived Permian soils overlain by sandstone talus. The community retains a canopy of E. albens, though
it can also include E. punctata. Ground cover is grassy and shrub layers sparse.

4.1.15 Western Slopes Dry Sclerophyll Forests

The dry Capertee Valley also supports western slopes plant species in the dry sclerophyll forests found
on the shallow infertile soils of the western hills. These are a distinctive cluster of communities (Map
Units 38, 39, 40, 41, 42) that appear together in the dendrogram, and are classified as Western Slopes
Dry Sclrophyll Forests of Keith (2004). Primarily these are shrubby ironbark and cypress forests and
woodlands.

One of the clear examples of the western influence is Map Unit 39. This community is typified by the
blue-leaved ironbark (E. nubila) and Callitris, both being species more common on the western slopes
and ranges. This forest also includes Leucopogon muticus as a prominent shrub species, a further link to
the Brigalow Belt vegetation found on sandstone soils around Coonabarabran and Mendooran. However,
a very similar shrubby forest (Map Unit 38) is far more extensive across the residual Permian hills and
rises. A wide variety of eucalypts are present with E. punctata the most commonly recorded, and red
ironbark (E. fibrosa) and the threatened Capertee stringybark (E. cannonii) also frequent.

There are several steeply incised gorges in the western hills of the Capertee Valley. These expose the
underlying Devonian and Ordovician metasediments. The open shrubby woodland found here (MU42) is
dominated by E. albens, tumbledown redgum (E. dealbata) and E. crebra. This community is tranistional
between the grassy box woodlands of the valley floor (MU19 and 20) and the residual Permian Ironbark —
Callitris (MU38 and 39). As a result, it includes many of the shrub species found in these latter map units.

50 The Vegetation of the Western Blue Mountains



Two other dry shrubby sclerophyll forests are found on the steep Permian escarpment slopes that mark
the western limit boundary of Wollemi National Park. Map Unit 41 is a moderately tall forest found on the
lower talus slopes. One of the dominant tree species is slaty gum (E. dawsonii), an endemic to the slopes
and ranges of the Wollemi escarpment. Dense stands of Callitris are commonly found within the
community, reflecting past disturbance from adjoining agricultural activities. Some sites may also feature
the distinctive mugga ironbark (E. sideroxylon). The shrub layer is very sparse, as is the ground cover.
Further upslope Map Unit 40 is more prominent, with E. fibrosa and E.punctata dominating the steeper
talus slopes.

4.2 THREATENED SPECIES AND ENDANGERED ECOLOGICAL COMMUNITIES

4.2.1 Endangered Ecological Communities
EECs are recognised under both the NSW TSC Act 1995 and the Commonwealth EPBC Act 1999.

The NSW Scientific Committee have scheduled under the TSC Act 1995 a number of EECs that are
relevant to the vegetation that is found in the study area. These EECs are:

=  White Box-Yellow Box-Blakely’'s Red Gum Woodland

= Montane Peatlands and Swamps of the New England Tableland, NSW North Coast, Sydney Basin,
South East Corner, South Eastern Highlands and Autralian Alps Bioregions

= Newnes Plateau Shrub Swamps

= Genowlan Point Allocasuarina nana Heathland

Several of these are also nationally listed EECs under the EPBC Act 1999.
= Grassy White Box Woodlands

=  Temperate Highland Peat Swamps on Sandstone

The determinations that accompany these listings provide information on habitat, typical species and
example locations. These were used to relate the vegetation communities defined in this report to
highlight potential EECs. Tables 15 and 16 highlight the relationships between the two. Several of the
EEC determinations describe broad vegetation communities that have been divided into their component
parts in this report. The distribution of all EECs located within the study area is shown in Map 12.

TABLE 4.1: RELATIONSHIP BETWEEN ENDANGERED ECOLOGICAL COMMUNITIES (TSC AcCT 1995) AND
VEGETATION COMMUNITIES DESCRIBED IN THIS REPORT

Endangered Ecological Community Name Corresponding Vegetation Community (This Report)
Montane Peatlands and Swamps of the New England O Newnes Plateau Snow Gum Hollow Wooded Swampy Heath
Tableland, NSW North Coast, Sydney Basin, South East (MU52)
Cprnef, South Eastern Highlands and Autralian Alps O Mountain Hollow Grassy Fen (MUS3)
Bioregions
Newnes Plateau Shrub Swamps O Newnes Plateau Shrub Swamps (MU50)
Genowlan Point Allocasuarina nana Heathland U Genowlan Point Dwarf Sheoak Heathland (MU47)
O Capertee Box — Narrow-leaved Ironbark — Callitris Grassy

Woodland (MU19)
Capertee Marl Box Grassy Woodlands (MU18)

0O O

Capertee Rough-barked Apple — Redgum — Yellow Box Grassy
Woodlands (MU20)

White Box — Yellow Box — Blakely's Red Gum Woodland O Capertee Limestone Hills Grey Box — Grass Tree — Spinifex

Grassy Woodland (MU16)

O Capertee Box — Kurrajong — Grey Gum Grassy Woodlands
(MU17)

Q  Lithgow - Abercrombie Grassy Woodland (MU12)
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TABLE 4.2: RELATIONSHIP BETWEEN ENDANGERED ECOLOGICAL COMMUNITIES (EPBC ACT 1999) AND
VEGETATION COMMUNITIES DESCRIBED IN THIS REPORT

Endangered Ecological Community Name Corresponding Vegetation Community (This Report)
O Newnes Plateau Shrub Swamps (MU50)
Q Newnes Plateau Hanging Swamps (MU51)

Temperate Highland Peat Swamps on Sandstone
O Newnes Plateau SnowGum Hollow Wooded Swampy Heath

(MU52)

O Capertee Box — Narrow-leaved Ironbark — Callitris Grassy
Woodland (MU19)

O Capertee Marl Box Grassy Woodlands (MU18)

O Capertee Rough-barked Apple-Redgum-Yellow Box Grassy
Grassy White Box Woodlands Woodlands (MU20)
O Capertee Limestone Hills Grey Box-Grassy Tree-Spinifex Grassy
Woodland (MU16)

O Capertee Box — Kurrajong — Grey Gum Grassy Woodlands
(MU17)

4.2.2 Threatened Species and Rare or Threatened Australian Plants

Records of threatened species were compiled from the Atlas of NSW Wildlife, NSW Herbarium, and all
systematic survey site data. This information indicates that a total of 29 threatened species have been
recorded within the study area. A further eight species listed on the Schedules of the TSC Act 1995 may
occur in the area but have yet failed to be noted owing to lack of survey or timing of survey. Eighteen
additional species listed by Briggs and Leigh (1995) as Rare or Threatened Australian Plants (RoTAPS)
are also recorded within the study area.

Table 4.3 lists the threatened species recorded within the study area. It includes species that are listed
under the TSC Act 1995 and/or ROTAP (Briggs and Leigh, 1995). Codes describing their status are as
follows:

e V-Vulnerable, E1-Endangered (TSC Act 1995);
e 2 -Distribution of less than 100 kilometres, 3-Distribution greater than 100km (RoTAP);
e E-Endangered, K-Poorly Known, R-Rare, V-Vulnerable (RoTAP);

e C-Within Conservation Reserve, a-Adequately Reserved (>1000 plants), I-Inadequately Reserved
(<1000 plants), “-“-Reserve level unknown, t-Total Population within Conservation Reserve (RoTAP).

A number of species in the following list (Table 4.3) are provided despite no records in the immediately
surrounding area, or records in similar habitats to those found during the study but not within the study
area itself. The list given has been made broad to be encompassing of species that may be in the area.
Likewise, in the Map Unit profiles, the threatened species listed are given as 'definite’ and 'possible’
depending on the known records and expert judgement of habitat similarity.

TABLE 4.3: THREATENED SPECIES AND RARE OR THREATENED AUSTRALIAN PLANTS (ROTAPS)

Known Species Total Known Likely Distribution Within

SEIEIE MEwwe VEE A |ROTAR Habitat Distribution Study Area

Dry sclerophyll forest and

Acacia asparagoides - 2R Newnes Junction to Lawson Newnes Junction area
heath on sandstone
Acacia clunies- Grey gum dominated May occur in lowest parts of
o \% 2RC-t v Kowmung and Cox's Valleys Kowmung Valley and near
rossiae open forests
Jenolan
Narrabeen sandstones, in
Acacia flocktoniae \% 2VC- dry sclerophyll forest and Mount Wilson to Picton Newnes Plateau

woodlands

Shrubby open forest of
Acacia matthewii - 3RC- grey gum, slaty gum,
ironbark and Callitris

Capertee Valley, esp. Glen
Davis, mainly near Sir Johns
Point

Rylstone — Capertee to
Dharug NP
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Scientific Name

TSC Act RoTAP

Known Species

Total Known

Likely Distribution Within

Habitat Distribution Study Area
Apatophyl_lum E1l 2EC- Grey gum - ironbark open Glen Davis area Green Gully
constablei forest
Atkinsonia ligustrina |- 2RCa ﬁg[r)l:)lé?r);\ﬁi/c—igﬁ\{ertop ash Wallerawang aqd east Newnes Plateau
through Wollemi NP
forest
Baloskion longipes \Y, 3VC- Broad cold flats and South from near Mount . Montane hollow communities
swampy areas Werong to Clyde Mountain
Boronia deanei v 3vCa Wet heaths and swamp South from Newnes Mainly in Newnes Plateau
heaths Swamp Heath
. L - Cox’s valley / Blackheath, , .
Carex klaphakei El - Riparian communities Mount Werong, Penrose Cox’s and Kowmung rivers
Darwinia peduncularis 'V 3RCi Rocky sandstone heaths Honsby to Glen Davis Pagoda rock ar_u_j sand-stone
and pagodas heath communities
::i)ne:engpsggll(icaeryn stream Clarence to Peel River Mainly between Newnes and
Derwentia blakelyi \ 2K see ’a es in montane (Bathurst) and Coricudgy the upper Cox's headwaters,
pages Range; Tuglow but also near Tuglow
communities
L . Prior to syudy, only north of Capertee Valley — enriched
Digitaria porrecta E 3E Grasslands on better soils the Liverpool Range soils in northern parts
Dillwynia stipulifera - 3RCa Swamp heath on Lithgow district and Newnes Plateau
sandstone Budawang ranges
Grassy to shrubby ,
Discaria pubescens - 3RCa  woodlands and forests, Victoria to Queensland Capertee Valley, Cox's Valley,
. . Jenolan area
often on enriched soils
_— - Grassy forests on Braidwood to Kanangra and |In montane communities south
Diuris aequalis E1l 3VC- ; .
tablelands and ranges Liverpool from Lithgow
Diuris tricolor (D. Western slopes of NSW . .
sheaffiana)” \% 3K Grassy box woodlands south from Qld Likely in Capertee Valley
: ) Skeletal soils on damp Blue Mountains and Wollemi |Sandstone scarps in Newnes
Epacris muelleri - 3RC-
rock faces NPs and eastern Capertee
Eucalyptus camphora |E1 3ve- Cold broad flats and Nullo Mountain to Megalong Capertee, Cox's and
montane hollows Valley Kowmung valleys
Eucalyptus cannonii |V 2VCi Sclerophyll forests Upper Wolgan Valley to Widespread in Wolgan and
Capertee Valley Capertee valleys
Eucalypt_us - 3RCa Heath communities on Newnes Plateau Newnes Plateau
gregsoniana sandstone
Eucalyptus . Cold broad flats and Tablelands south from Montane hollow communities
= \% 2RCi : .
macarthurii montane hollows Orange in Cox's and Kowmung valleys
Eucalyptus v 3v Hillside w_oodlands often  Bathurst — Lithgow to Southern Mount Walker area
pulverulenta over granite Bombala
" _ Higher peppermint
Eucalyptus robertsonii Hillside grassy -
subsp. hemisphaerica 2V peppermint communities South and east from Orange communities around Jenolan
and Gurnang
Euphrasia bowdeniae |V Vit Wet seeps in rocky Higher Blue Mountains Swamp heaths and hanging
sandstone areas plateaux swamps
Wetter areas in Central
Gorge Dry Sclerophyll Montane and grey gum
Euphrasia scabra El 3KCa Forests and Southern Mainly south from Jenolan |communities in southern
Tablelands Wet mapping area
Sclerophyll Forests
Geranium graniticola - 3RC- Montane woodland (ligeron to Kanangra- Boyd Throughout Gurnang section
Shrub communities on .
Gon_oca_lrpus 3RC- sandstone and near Arm|da[e o the Blue Throughout
longifolius Mountains
streams
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Scientific Name

Goodenia macbarronii
h

Grammitis stenophylla
Grevillea evansiana

Grevillea obtusifolia

Haloragodendron
lucasii *

Kunzea cambagei”
Lastreopsis hispida

Leionema sympetalum

Leucochrysum
graminifolium

Leucopogon fletcheri
subsp. fletcheri *

Lomandra fluviatilis

Notochloe microdon
Olearia quercifolia

Persoonia acerosa
Persoonia hindii

Persoonia hirsuta
Persoonia marginata
Persoonia recedens

Phebalium bifidum

Philotheca ericifolia
Philotheca obovalis
Pomaderris brunnea

Prostanthera
cryptandroides

Prostanthera hindii

TSC Act RoTAP

\Y 3VC-
El -

\ 2VC-
E1l 2E

E1l 2RCat
\Y 2VCa
E1l -

\ 2VC-
- 2R
E1l 2RC-
- 3RCa
- 2RC-
- 3RC-
- 2VC-
E1l -

E1l 3KCi
\% 2V

- 2R
E1l 2E

\Y 3RC-
- 3RCa
\% 2VC-
\% 2RC-t
- 2KC-

Known Species
Habitat

Ephemeral swamps,
seeps and soaks

Rainforests and damper
places in gullies

Dry sclerophyll forest on
sandstone

Ironbark, grey gum and
stringybark forests

Along and near creeks
upstream of canyons

Montane heath
communities

Wet sclerophyll forest and

gullies

Rocky sandstone heaths
and pagodas

Rocky sandstone heaths
and pagodas

Shrubby peppermint
woodland and forest

Streamside communities
Wet heaths and swamps

Wetter areas and soaks
over sandstone

Heath and dry sclerophyll
forest on sandstone

Dry sclerophyll forest and
woodlands over
sandstone

Dry sclerophyll forest,
woodland and heath

Dry sclerophyll forest

Dry sclerophyll forest

Shrubby ironbark forest
and heath

Dry sclerophyll forests,
often shrubby, in ironbark
- Callitris communities,
often in damper spots

Heath
Streamside communities

Dry sclerophyll forests
and shrubby woodlands
on sandstone and talus

Shrubland and woodland

Total Known
Distribution

South from Queensland

Queensland to NSW south
coast

Western Wollemi

Pantoney's Crown to Kandos

Newnes Plateau; Frenchs
Forest

Mount Werong and Bindook
Plateau area

Blue Mountains only in
NSW, also Victoria

Capertee Valley area

Western Newnes Plateau to
Mount Airly

Middle Blue Mountains

Royal NP to Colo River

Elevated parts of the Blue
Mountains

Blue Mountains

Central Blue Mountains to
Hilltop

Newnes Plateau and
western Wollemi

Putty and Glen Davis to
Hilltop

Kandos to Lidsdale

Newnes to Gurnang

Genowlan Point to Bogee

Upper Hunter and Narrabri
to Peak HllI

Higher Blue Mountains

Colo River and upper
Nepean River

Glen Davis north to Warialda
(northern NSW)

Rylstone, Wollemi, Capertee
and Newnes

Likely Distribution Within
Study Area

Wetter areas in dry sclerophyll
forest in Capertee and Cox's
valleys

Newnes and Wollemi gullies
and gorges

Eastern Capertee and south to
near glowworm tunnel

Pantoney's Crown to Kandos
on Permian strata

Eastern side of Newnes
Plateau

May be in SE corner of
southern mapping area

Eastern Newnes Plateau

Pagoda rock and sand-stone
heath communities

Pagoda rock communities

May be in sandstone woodland
on eastern side of Capertee
and Wolgan

Capertee and Wolgan Rivers

Newnes Plateau
Newnes Plateau
Elevated Sandstone plateaux

Newnes Plateau and eastern
Capertee

Hassan's Walls and near Glen
Davis

Ben Bullen, Kandos and
Newnes

Newnes mapping area and
Gurnang Mapping area

Genowlan Point to Bogee

Capertee valley

Newnes Plateau
Capertee and Wolgan valleys
Glen Davis area

Sandstone areas of Capertee
and Newnes plateau
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Known Species Total Known Likely Distribution Within

SIS e (VSSAEH MO ey Distribution Study Area

Shrubby woodlands and Mount Vincent to below

heaths on basalt soils: eastern side of Mount Mount Vincent to below
Prostanthera stricta |V 2V . ; ' Genowlan (Widden Valley  eastern side of Mount
margins of dry rainforest ) B
. populations now not this Genowlan
on metamorphics ]
species)
Pseudanthus Far northern NSW to Rocky heaths through-out the

- 3RCa Heath and rocky sites

divaricatissimus Victoria, at higher altitudes |area, mainly on sandstone

Dry sclerophyll forest, tall Glen Dauvis to higher Blue Green Gully near Glen Davis

Pultenaea glabra \% 3VCa lcii:(r;;p heath and creek Mountains and Newnes
Pultenaea sp. . El - S_hru_bby woodlands near Genowlan Point Genowlan Point
(Genowlan Point) cliff lines

Areas with much Elevated areas from

Suitable habitats (similar to
those in northern NSW)
observed during study

Themeda grass, including Queensland to Tasmania,
forests, woodlands and but not recorded in the
grasslands central tablelands

Thesium australe” \% 3VCi+

* Species marked with this symbol are not identified from the area, but suitable habitat and range limits
suggest that the species may possibly be present, but as yet is unrecorded.

4.3 RANGE EXTENSIONS

A number of species identified during the most recent survey effort provided records of extensions of
range. The list includes threatened or significant species that are known from new locations at some
distance from those at which they were previously known, and species and subtaxa which are being
recorded from a botanical region for the first time during this survey, when compared to the data
extracted from the PlantNET website (DEC 2005). Table 4.4 provides the list of species, and the reason
for their consideration. Species for which range extensions were not drawn from the surveys undertaken
for this project are not included in this list. Eighty-eight native species are recorded as having range
extensions. A further fifteen exotic species are also included in range extensions.

TABLE 4.4: REGIONALLY SIGNIFICANT SPECIES AND SUBTAXA

Regionally Significant Species Reason

Abutilon oxycarpum New record for the Central Tablelands Botanical Region
Acacia dorothea New record for the Central Coast Botanical Region
Acacia gunnii New record for the Central Coast Botanical Region
Acacia leiocalyx subsp. leiocalyx New record for the Central Tablelands Botanical Region
Acianthus fornicatus New record for the Central Tablelands Botanical Region
Amyema bifurcatum var. bifurcatum New record for the Central Tablelands Botanical Region
Aristida caput-medusae New record for the Central Tablelands Botanical Region
Asperula scoparia New record for the Central Coast Botanical Region
Austrodanthonia racemosa ssp. Range extension to Central Tablelands (CT) botanical region. Occurs in scattered localities
obtusata in the western Capertee Valley.

Bacopa monnieri New record for the Central Tablelands Botanical Region
Bothriochloa decipiens New record for the Central Tablelands Botanical Region
Brunonia australis New record for the Central Coast Botanical Region
Callitris glaucophylla New record for the Central Tablelands Botanical Region
Calotis cuneata var. cuneata New record for the Central Coast Botanical Region
Cassinia leptocephala New record for the Central Tablelands Botanical Region
Centaurium spicatum New record for the Central Tablelands Botanical Region
Chorizema parviflorum New record for the Central Tablelands Botanical Region
Cymbopogon obtectus New record for the Central Tablelands Botanical Region
Dendrophthoe glabrescens New record for the Central Coast Botanical Region
Digitaria brownii New record for the Central Tablelands Botanical Region
Digitaria divaricatissima New record for the Central Tablelands Botanical Region
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Regionally Significant Species
Digitaria porrecta

Dillwynia sericea

Diuris alba

Dodonaea sinuolata subsp. sinuolata
Echinopogon intermedius
Enchylaena tomentosa

Eucalyptus blakelyi

Eucalyptus blaxlandii

Eucalyptus crebra

Eucalyptus dawsonii

Eucalyptus macrorhyncha
Eucalyptus polyanthemos
Eucalyptus radiata

Evolvulus alsinoides ssp. decumbens

Glycine pacifica
Goodenia pinnatifida

Grevillea obtusifolia ssp. fecunda

Hibbertia vestita
Hovea apiculata
Hydrocotyle laxiflora
Ixiolaena leptolepis

Leptinella filicula

Leucochrysum albicans subsp.
albicans var. albicans

Leucopogon fraseri
Leucopogon hookeri
Lomandra hystrix
Marsdenia pleiadenia
Marsdenia viridiflora subsp. viridiflora
Maytenus cunninghamii
Melaleuca erubescens
Mirbelia platylobioides
Murdannia graminea
Notelaea neglecta
Olearia alpicola
Oplismenus imbecillis
Opuntia stricta var. stricta

Paspalidium distans

Persoonia myrtilloides subsp.
myrtilloides

Phebalium bifidum

Pittosporum revolutum
Plantago cunninghamii
Pomaderris betulina subsp. betulina
Prostanthera nivea
Pterostylis abrupta
Pterostylis concinna
Pterostylis grandiflora
Pterostylis nana
Pterostylis ophioglossa
Pultenaea canescens
Pultenaea cinerascens

Reason

New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Coast Botanical Region

New record for the Central Coast Botanical Region

Range extension to Central Tablelands (CT) botanical region. Recorded from a single site
but possibly more widespread. Timing of survey not ideal.

New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region

New population of several hundred individual ramets further west of the previously known
main populations.

New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region

New record for the Central Coast Botanical Region

New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for both Botanical Regions

New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region

New record for the Central Coast Botanical Region

New population found about 10km south from previous known extent. This more than
triples the total known geographic range of the species.

New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region

New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region

New record for the Central Coast Botanical Region
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Regionally Significant Species
Rapanea variabilis

Rhodanthe diffusa subsp. leucactina
Rumex dumosus

Sicyos australis

Sida cunninghamii

Sigesbeckia australiensis

Solanum stelligerum

Sporobolus indicus

Stellaria pungens

Teucrium racemosum

Teucrium species A

Trachymene scapigera

Triodia scariosa subsp. scariosa
Tylophora grandiflora

Vittadinia dissecta var. hirta
Vittadinia sulcata
Xanthorrhoea johnsonii
*Bidens pilosa

*Carduus nutans subsp. nutans
*Chenopodium ambrosioides
*Conyza parva

*Elytrigia repens

*Facelis retusa

*Medicago minima
*Phytolacca americana
*Polygala myrtifolia

*Pyrus communis

*Salix nigra

*Salvia coccinea

*Soliva sessilis

*Vicia hirsuta

*Vulpia muralis

Reason

New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for both Botanical Regions

New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region

New populations found in several places, including the ‘lost’ likely type locality near
Jenolan Cottages. Major range extension within the Kowmung and Jenolan catchments.

New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Coast Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
New record for the Central Tablelands Botanical Region
Range extension within CT.

New record for the Central Tablelands Botanical Region

(Data compared with DEC 2005).

4.4 A GUIDE To FIELD IDENTIFICATION OF VEGETATION COMMUNITIES

Each vegetation community profile includes a description of key identifying features and a list of
diagnostic species. The diagnostic species list is presented to guide users in the process of
differentiating communities from one another or confirming the type of vegetation at a site of interest.
The list of diagnostic species has been drawn from survey site data collected in this project as well as a
number of previously existing survey and mapping programs. They do not represent the total list present
at any given location or within any given community. The first thing to note is the number of sites that
have been used to describe the community. Vegetation communities that are described using fewer sites
are likely to be less accurate in the diagnostic species list than those with a high number of replicates.

The Fidelity Class column provides up to three classes for species: positive, negative and constant. A
fourth type called ‘uninformative’ is not presented in this list but may be present in the Floristic Summary
list in the profile if it is a conspicuous species or a canopy species. Table 4.3 provides an example from
which to discuss the interpretation of the diagnostic species list.
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TABLE 4.5: EXAMPLE DIAGNOSTIC SPECIES LIST

Species Name Group Score Group Freg. Non Group Non Group Fidelity
Score Freq. Class
Cassine australis var. australis 4 1.00 3 0.35 positive
Cayratia clematidea 2 0.55 1 0.24 positive
Croton verreauxii 3 0.82 3 0.23 positive
Diospyros australis 4 0.91 1 0.40 positive
Diospyros pentamera 1 0.09 0 0.00 positive
Doodia aspera 3 0.55 3 0.46 positive
Ficus superba var. henneana 5 0.09 0 0.00 positive
Pittosporum multiflorum 3 0.91 2 0.34 positive
Planchonella australis 4 0.73 4 0.10 positive
Streblus brunonianus 5 1.00 1 0.22 positive
Geitonoplesium cymosum 2 0.91 2 0.61 constant
Pandorea pandorana subsp. pandorana 2 1.00 2 0.61 constant
Eustrephus latifolius 1 0.91 2 0.65 negative
Livistona australis 0 0.00 2 0.52 negative
Pittosporum undulatum 1 0.82 3 0.62 negative

Group Score and Frequency: These refer to median cover abundance and the frequency at which
species have been recorded at sample sites that have been used to define the community. For example
in the table above it can be seen that Croton verreauxii occurred in 82 percent of sites and was recorded
with a median cover abundance score of 5-20 percent. Cover abundance scores are provided in Section
2.4,

Non-Group Score and Frequency: These provide a comparative cover abundance and frequency of
occurrence for this species in relation to all other sites not found in this community. In this example,
Croton verreauxii has occurred in 23 percent of all other sites at a cover abundance of 5-20 percent.

Positive species are those that are recorded more frequently and at higher abundance within the given
vegetation community compared to all other communities. They may also be species that are unique to
that community, that is, they were not found amongst sites that defined any other community. In this
example it is seen that Cassine australis var. australis occurs at 100 percent of the sites within this
community at a mean cover abundance of 25-50 percent, while it occurred in only 35 percent of all other
sites. It is also noted that Ficus superba var. henneana is unique to this community, and has not been
recorded in any other sites (Non Group Frequency equals zero).

Negative species are the inverse of the positive species in that they are recorded less frequently and at
lower abundance in the given community relative to all others. It may also be that the species has never
been recorded within the sites that were used to describe the given community. In this example it is
noted that Livistona australis has not been recorded at all in this community (Group Frequency score of
zero), and that it occurs in 52 percent of sites outside this community. Eustrephus latifolius has also
been recorded as a negative diagnostic species even though it has occurred in 91 percent of the sites
within the community, though at lower cover abundance than at other sites. The Non Group scores
indicate that generally this species occurs with a higher abundance elsewhere than recorded within this
group so it is not an indicator species for this community.

Constant species are those that occur at relatively consistent frequency and abundance across all
communities. As such they are not useful in differentiating vegetation communities but can however be
useful in describing them. In this example it can be seen that Pandorea pandorana subsp. pandorana
has occurred in 100 percent of sites within the community, at a mean cover abundance of two. This does
not help to differentiate this community as the species was recorded in 61 percent of all other sites also
with a mean cover abundance of two.

Diagnostic species are a guide only. They can be misleading in that species that appear as unique or
absent from a community may result from insufficient sampling. However, with communities that have
been sampled by a larger number of replicates, diagnostic species can be used to identify particular
communities from one another, only if identical field survey methods are employed. Reliability of
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identification will increase with the greater number of positive diagnostic species identified at a site.
Confidence can also be improved with an understanding of the habitat and structural characteristics of
the vegetation community of interest.

45 MAP ACCURACY

45.1 Sources of Error

This report is accompanied by a map showing the predicted distribution of vegetation communities within
the study area. This map should be interpreted with regard to the limitations inherent in the methods
used in its compilation. The delineation of vegetation community boundaries has relied on the allocation
of API feature codes to map units, as guided by existing literature and analyses of floristic site data. It is
inevitable that errors in spatial and textual information are present in the mapping coverage and users
should be aware of the limitations.

The spatial or positional accuracy arises mostly from the conversion of API linework into a GIS layer.
This conversion is relatively simple on flat or undulating terrain. However distortion in steep and rugged
landscapes can be significant. This has generated spatial discrepancies of up to 40 metres between
aerial photo layer and 1:25 000 topographic maps.

Errors may also arise during API, from misinterpretations of canopy patterns or interpretation difficulty.
The latter can be assessed using the reliability code present in the digital coverage (Section 3.2, Map
11). Coding error may also arise during the data transfer process. However a number of precautionary
checks are carried out to help minimise this occurrence. The reliability of the APl is one method to review
map accuracy. Another is to use the distribution and sampling intensity of survey site data presented in
Map 10.

The derived vegetation community map relied on spatial data layers that are compiled at smaller scales.
The Geology and Soil Landscape layers are available at 1:100 000 and 1:250 000 scale and may
themselves contain spatial and attribution errors. This project has sought to overcome these problems by
placing greater emphasis on larger scale APl work than on data derived from these smaller-scaled data
sets.

Other studies (Keith & Bedward 1999; NPWS 2000c) have attempted to quantify the accuracy of derived
vegetation mapping for broad regions. Using the same review process both studies achieved similar
levels of accuracy ranging from 70 percent accuracy within 100 metres of a known point to 80 percent
within 250 metres. No attempt has been made to quantify map accuracy for this project.

Finally, vegetation community boundaries rarely change abruptly. The transition between one community
and another tends to be gradual and as such a line used to separate the two can be misleading.
However, despite these shortcomings qualitative field review of the mapped outputs indicate that the
delineation of vegetation community boundaries is accurate at scales of 1:25 000 or larger.

4.5.2 Common Misapplications

The most common misapplication is the use of mapping products at a scale for which it has not been
designed. GIS systems make it easy for users to zoom into a small area and simply overlay the
vegetation map on the area of interest. Mapping linework and attribution does not hold the same
accuracy at a focused area of say 1:4 000 scale as it does at 1:25 000 scale.

The attribution of the mapping work varies in accuracy across the study area. This arises from access
constraints, sampling intensity and so on. Users should at least review the API confidence score and
proximity of field sampling sites to judge accuracy of vegetation mapping at any given point.

4.6 USING THE MAP AND REPORT

4.6.1 PVP and Native Vegetation Management

The primary purpose of the mapping is to provide detailed vegetation mapping for on the ground
applications for vegetation assessment tasks. Detailed information is provided in digital format for 1:25
000 scale assessments. Relationships with regional and statewide vegetation classes are provided for
each community along with key benchmark data derived from fieldwork.
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4.6.2 Fire Management

The information during this project now provides an opportunity for field data and vegetation mapping to
be applied to the development of fire management plans for the study area.

= Vegetation community profiles provide an estimate of vegetation structure (height), cover and
vegetation strata. Importantly, the characteristics of the vegetation associated with each community
are readily accessible. Broad fuel hazard classes associated with each vegetation type can be
assessed using the floristic information contained within the profiles to complete a spatial coverage
for the reserves. These broad hazard classes may then be refined using site based assessments
such as those promoted by McCarthy et al. (1999) using bark hazard, elevated fuel hazard and
surface fine fuel hazard.

= Planning for hazard reduction burns can utilise the array of information captured from API. Useful
features include vegetation community boundaries, presence of rock outcrops, proportion of rock
within each site, understorey characteristics and tree types present. Prominent landscape features
such as rainforests and heaths are easily recognised.

= Each field sample site supports at least one digital photograph. These photographs can inform users
of the nature of the vegetation in the area of interest.

4.6.3 Conservation Assessment

Information provided in this report allows land managers to understand the conservation significance of
different types of vegetation present within the study area. Mapping now delineates the extent of EECs
at a scale of 1:25 000, the presence of endangered plant species found within each vegetation
community and nominates a regional reservation status. These are relevant for the preparation of
Reviews of Environmental Factors (REFsS).

4.6.4 Vegetation Disturbance Assessment

Information is now available that maps indicators of disturbance to native vegetation in the study area.
Data has been recorded to indicate the intensity of these disturbances to native vegetation cover. This
data can be used to guide land use management practices, by highlighting areas that may require further
investigation. This data may be queried to understand dominant disturbance types such as weed
infestations, regrowth forests, transmission lines, and roads and trails. Remnant patches of vegetation
have been mapped for areas greater than one hectare in size.

Disturbance indicators, as mapped, provide one measure of where vegetation condition may be effected.
Conclusions about the condition of vegetation require close assessment of the patch of vegetation in
guestion. Developing a detailed inventory of native species present and a review of the structural
integrity of the vegetation is best achieved through a site inspection.
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