````

ROADSIDE VEGETATION ASSESSMENT AND

PRIORITISATION FOR
REHABILITATION PART 1

DRAFT

prepared August 2015

Lachlan Shire Council
Roadside Vegetation Assessment and Prioritisation for Rehabilitation

DOCUMENT VERIFICATION
Project Title
Document Title
Description
Client
Client contact
Revision
A
B
C
0

Prepared by
MB
MB/AC

Roadside Corridor Assessment and Management Guidelines
Roadside Vegetation Assessment and Prioritisation for
Rehabilitation
Accompanies Database/Veg&TSC descriptions/condition
discussion
Lachlan Shire Council
Phil King
Reviewed by
AC

Date
August 2015
August 2015

COMMERCIAL IN CONFIDENCE
All intellectual property rights, including copyright, in designs developed and documents created by APPLIED ECOLOGY Pty
Limited remain the property of that company. Any use made of any such design or document without the prior written
approval APPLIED ECOLOGY Pty Limited will constitute an infringement of the rights of that company which reserves all
legal rights and remedies in respect of any such infringement.
The information, including the intellectual property, contained in this document is confidential and proprietary to APPLIED
ECOLOGY Pty Limited. It may only be used by the person to whom it is provided for the stated purpose for which it is
provided, and must not be imparted to any third person without the prior written approval of APPLIED ECOLOGY Pty
Limited. APPLIED ECOLOGY Pty Limited reserves all legal rights and remedies in relation to any infringement of its rights in
respect of its confidential information.

DISCLAIMER
This report is prepared by APPLIED ECOLOGY Pty Limited for its clients' purposes only. The contents of this report are
provided expressly for the named client for its own use. No responsibility is accepted for the use of or reliance upon this
report in whole or in part by any third party. This report is prepared with information supplied by the client and possibly
other stakeholders. While care is taken to ensure the veracity of information sources, no responsibility is accepted for
information that is withheld, incorrect or that is inaccurate. This report has been compiled at the level of detail specified in
the report and no responsibility is accepted for interpretations made at more detailed levels than so indicated.

ACKNOWLEDGMENTS
APPLIED ECOLOGY Pty Limited wishes to thank all representing organisations who contributed to the production or
commented on the content of this report

i

Lachlan Shire Council
Roadside Vegetation Assessment and Prioritisation for Rehabilitation

EXECUTIVE SUMMARY – HOW TO USE THIS PLAN
The Lachlan Shire Council Roadside Vegetation Assessment and Management Plan aims to provide
guidance to council staff for activities that may affect the health and condition of roadside
vegetation during the course of:





normal road and roadside maintenance activities
major works in the road corridor, including road widening, realignment, drainage works or
other upgrades
selection of areas to target for improvement of the condition of native roadside vegetation
as a support for grant applications for restoration of habitat linkage corridors

This plan is accompanied by digitised field data (GIS) that clearly indicates the current condition of
roadside vegetation at the time of field surveys – November, 2014 to March, 2015. For the purposes
of planning rehabilitation works it is recommended that this report is used in conjunction with this
mapping. The mapping and key information from this plan have been incorporated into a Glovebox
Guide specifically for use by road crews and their supervisors. Conservation value mapping uses the
traffic lights system, so for works prioritisation,

RED= STOP WHAT YOU ARE DOING and check for special
considerations, YELLOW =PROCEED WITH CAUTION, and GREEN = GO
AHEAD AND WORK according to the normal guidelines.
Part 1 of this report provides background information, an overview of biodiversity “hotspots”,
historical and current factors that affect the condition of roadside vegetation, conservation values of
remnant vegetation in the road corridor, and vegetation management practices that affect the
health of this vegetation.
Important native vegetation communities, known as Endangered Ecological Communities or EECs,
that occur in Lachlan Shire are described so that they can be identified along the road corridor.
These EECs are protected under state or federal legislation, and local councils have an obligation to
ensure that the ongoing health of EECs is maintained or improved. The specific threats that affect
each of these communities are described, along with recommended actions for their management.
Preparation of vegetation mapping as part of this plan is considered an important component of
council’s management actions, as this provides guidance to road crews and other council staff.
The process of developing prioritised management actions is described, along with a detailed
methodology which outlines field survey techniques and the process of understanding and
interpreting this field data for the purposes of this plan. The second part of the report provides the
basis of the plan, and includes:




A prioritized list of roads which are ranked according to their conservation value and
recovery potential. This can be used for directing the expenditure of specific funding for
rehabilitation of roadside vegetation, or for grant applications.
Individual report cards for each road, with snapshot mapping, vegetation communities
present, and recommended works actions for that road based on its conservation values.
These can be issued to road crews to inform their planned works for the day/week.
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SUMMARY ALPHABETICAL LIST OF SURVEYED ROADS
Includes road segments, with LGA section and page number in Part 2 of the report (separable).
ROAD
Adams Rd
Aerodrome Rd
Airport Rd
Alagala Rd
Alexanders Lane
Andersons Rd
Arundel Rd
Avoca Rd
Avondale Rd
Back Tullamore Rd north
Back Tullamore Rd south
Bahrs Rd
Bandalong Rd
Banool Rd
Banool Rd part 2
Barbers Rd
Barrons Lane
Bartholomews Lane
Begargo Rd
Belmore Rd
Bena Cemetery Rd
Bensons Rd
Berrys Rd
Bilgola Rd
Billandary Rd
Bimbella Rd
Blackers Rd
Bland Rd
Block Rd
Bloomfield Rd
Blowes Rd
Bobadah Rd east1
Bobadah Rd east2
Bobadah Rd west
Bogan Way north1
Bogan Way north2
Bogan Way south1
Bogan Way south2
Bolams Rd
Bonny Doon Lane
Boona Rd north

SECTION
North East
Central East
Central East
Central East
South West
South West
Central West
North East
South East
Central East
Central East
South Central
South East
South Central
South Central
South East
South East
South West
South West
North East
South East
Central West
Central East
North East
North East
Central West
South West
South Central
South Central
Central East
Central East
North East
North East
North West
North East
North East
North East
North East
Central East
Central East
Central East

v

PAGE
20
115
116
117
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208
77
21
354
118
119
278
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209
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22
358
78
120
23
24
79
211
281
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25
26
3
27
28
29
30
123
124
125
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ROAD
Boona Rd south
Booth Rd
Bootowa Rd east
Bootowa Rd west
Borapine Rd
Boreamble Rd
Boymiri Rd
Braalghy Rd
Brewer Lane
Brooks Lane
Brotherony Rd north
Brotherony Rd south
Browns Lane
Bryants Rd
Bulbodney Creek Rd
Burando Rd
Burcher Rd east
Burcher Rd west
Burgooney Rd east
Burgooney Rd west
Burkes Lane
Bushome Rd
Buttenshaws Lane
Bygalorie Rd
Byong Rd
Cadara Rd
Cajildry Rd
Camp Rd
Carawatha Rd
Carlisle Rd
Carona Rd
Carruthers Rd
Chanters Rd
Cincinatti Rd
Clargo Rd
Clarries Lane
Clemsons Lane
Condobolin Rd
Cookaburragong Rd
Coopers Lane
Corinella Rd
Cornells Rd
Craig End Lane

SECTION
Central East
South West
South West
South West
South Central
South Central
South East
Central East
South West
South West
South Central
South Central
Central East
South Central
North East
Central East
South East
South East
South Central
South West
South Central
North East
South East
South Central
Central East
North East
North East
South Central
Central East
Central East
South East
South Central
South West
Central East
South East
South Central
South East
Central East
South East
Central East
South East
South Central
Central East
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292
218
133
364
293
365
134
366
135
367
294
136
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ROAD
Crawfords Rd
Crown Camp Rd
Curlew Rd north
Curlew Rd south
Curran Park Rd
Currawong Rd north
Currawong Rd south
Dandaloo Rd
Deacons Lane
Deans Rd
Delladale Lane
Denise Drive
Derriwong Rd
Devlins Alternate Route
Devlins Rd AKA Bolo Rd
Diggers Ave
Diggers Rd
Driftway Rd
Dunneil Rd
Earls Rd
East Woodlands Rd
Elsmore Rd
Elwins Rd
Eremeran Rd
Euglo Trig Rd
Eulandool Rd
Euligal Lane
Fairholme Rd
Fairs Lane
Fifield Rd north1
Fifield Rd north2
Fifield Rd south1
Fifield Rd south2
Fitzgeralds Rd
Forest Rd
Fosters Lane
Four Corners Rd
Fyfes Rd
Gilgais Rd
Gillenbine Rd
Gillenbone Lane
Glasgows Lane
Gleesons Rd

SECTION
South West
South Central
South West
South West
North East
North East
North East
North East
South Central
South East
Central West
South West
Central East
South Central
South Central
Central East
South East
South East
South East
Central East
North East
Central East
South West
North West
South East
Central West
Central East
South East
South West
Central East
Central East
Central East
Central East
South East
Central East
South East
South Central
South Central
Central West
Central East
Central East
South Central
South West
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81
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300
82
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225
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ROAD
Glenderry Rd
Gleninga Rd
Glenlee Rd
Glenvale Rd
Gobondery Rd
Goldings Lane
Golf Links Rd
Goobang Creek Rd
Gooma Rd
Gormans Hill Rd
Grassmere Rd north
Grassmere Rd south
Gubbata Rd
Gulgo Rd
Gum Bend Rd
Gunnings Rd
Hadley Downs Rd
Halls Rd
Halls Rd SR 148
Harrisons Rd
Harts Lane
Hassans Lane
Henry Parkes Way east1
Henry Parkes Way east2
Henry Parkes Way north1
Henry Parkes Way north2
Henry Parkes Way north3
Hillgrove Rd
Hills Rd
Hillside Rd
Hockeys Rd & Hockneys Lane
Hodges Rd
Hoopers Lane
Hopes Rd
Hubbards Rd
Hunts Rd
Imries Lane
Inverheln Rd
Jones Lane
Jumble Plains Rd east
Jumble Plains Rd west
Kadungle Rd
Kaludah Rd

SECTION
Central West
North East
Central West
South Central
Central East
South West
Central East
South East
Central West
South Central
South East
South East
South Central
South Central
Central East
South East
Central East
Central East
South West
South East
South West
Central East
South East
Central East
North West
Central West
Central West
South Central
South Central
North East
Central East
South Central
South West
South East
South East
North East
South Central
South Central
Central East
North East
Central East
Central East
North East
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42
309
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43
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ROAD
Keeleys Lane
Kellys Rd
Keronga Rd
Kerriwah Rd north
Kerriwah Rd south
Kiacatoo Rd east
Kiacatoo Rd west
Kiargathur Rd
Killawarra Rd
Kings Lane
Kirks Rd
Korrawong Lane
Kynota Rd
Kynwoor Rd
L’Estranges Rd
Lachlan Valley Way centre1
Lachlan Valley Way centre2
Lachlan Valley Way east1
Lachlan Valley Way east2
Lachlan Valley Way west1
Lachlan Valley Way west2
Lake Cargelligo Rd east
Lake Cargelligo Rd west1
Lake Cargelligo west2
Lakeside Lane
Lansdale Rd
Lara Lane
Larkings Rd and Unnamed Rd SR17
Linton Rd
Logans Rd
Lone Wilga Rd
Longingettin Rd
Lorraine Lane
Ludlows Lane
Lunaria Rd
Maitland Rd
Manna Mountain Rd
Marsden Rd north
Marsden Rd south
Mathews Rd
McInnes Rd
Meadowview Rd
Melrose Plains Rd east

SECTION
South West
South West
South Central
North East
North East
Central West
Central West
Central West
South West
South Central
Central West
South West
South Central
South West
South East
Central West
Central West
South East
South East
South West
South West
South Central
South West
South West
South West
North East
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North East
North West
North West
North East
South East
Central East
South East
North East
Central East
South East
South East
South East
Central East
South West
North East
Central East
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387
161
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50
162
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240
51
164
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ROAD
Melrose Plains Rd west
Melrose Rd east
Melrose Rd west
Merribogie Rd
Micabil Rd
Middlefield Rd
Midlands Rd
Millridge Rd
Millview Rd
Minemoorang Rd
Mineral Hill Rd
Mines Rd
Moira Vale Rd east
Moira Vale Rd west
Monument Flats Rd
Moonbah Lane
Mooneys Lane
Morella Rd
Morris Lane
Mowabla Rd
Mt Daylight Rd
Mt Tilga Rd
Mudda Rocks Rd
Mumbil Tank Rd
Murphys Rd
Murrumbogie Rd
Myamley Mine Rd
Myamley Rd east
Myamley Rd west
Naradhan Rd
Native Dog Rd
Needlewood Back Rd
Needlewood Rd north
Needlewood Rd south
Nerang Cowal Rd
Nilssons Lane
Nolls Rd
North Forbes Rd
North River Rd
North Uabba Rd
Nyngan Rd
O’Deas Rd
O’Reillys Rd

SECTION
Central West
North East
Central East
South Central
Central West
North East
Central East
North East
South Central
North East
North West
Central East
North East
North East
South Central
Central West
Central West
South East
South West
Central West
South West
Central East
South West
Central West
South Central
Central East
North West
North West
North West
South West
North East
Central West
Central West
Central West
South East
South West
South Central
Central East
Central West
South West
North West
Central East
South West
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52
165
315
95
53
166
54
316
55
8
167
56
57
317
96
97
392
241
98
242
168
243
99
318
169
9
10
11
244
58
100
101
102
393
245
319
170
103
246
12
171
247

Lachlan Shire Council
Roadside Vegetation Assessment and Prioritisation for Rehabilitation

ROAD
Ootha Rd
Oppy Lane
Oppy Rd
Orrs Rd
Palesthan Rd
Pellows Lane
Phillips Rd
Pidgeons Rd
Pietschs Rd
Pillinger Drive
Platina Rd
Potts Lane
Queens Plains Rd
Quinanes Lane
Racecourse Rd
Rankin Springs Rd north
Rankin Springs Rd south
Reakes Rd
Recreation Rd
Red Heart Rd east
Red Heart Rd west
REFERENCES
Reserve Rd
Reynella Rd
Ridgelands Rd
River Rd
Roberts Rd
Rosedale Rd
Rosehill Lane
Salters Rd
Sandy Camp Rd
Sarsfield Rd
Schulz Lane
Scrubby Rd
Selems Rd
Shanklin Lane
Sheet of Water Rd east
Sheet of Water Rd west
Shepherds Rd
Silo Rd
Sims Rd
Singhs Rd
Skipworths Rd

SECTION
Central East
Central East
Central East
South West
Central West
South Central
South West
South West
North East
South West
Central East
Central East
North East
South West
North East
South West
South West
South East
South West
Central East
Central East
South West
Central East
Central East
South West
South Central
Central West
Central East
South Central
South East
Central East
South Central
South East
South East
Central East
South West
South West
South East
Central West
South Central
South Central
South West
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250
59
251
175
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256
179
180
257
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181
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182
323
396
397
183
258
259
398
106
324
325
260
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ROAD
Slant Rd
Smiths Rd
Springvale Rd north
Springvale Rd south
Stidwells Lane
Stock Bridge Rd
Strudwicks Rd
Stuart Drive
Sunnyside Rd
Sunrise Rd
Swansons Rd
Tabratong Crossing Rd
Tabratong SF Rd
Tarbolton Rd
Terrys Rd
The Gipps Way north
The Gipps Way south
The Troffs Rd
Thomas Lane
Thompsons Rd
Tigers Creek Rd
Timmins Lane
Tinda Tank Rd
Tolimans Rd
Tomlinsons Lane
Trig Hill Rd
Trigalong River Rd
Tuggerabach Rd east
Tuggerabach Rd west
Tullibigeal Rd north
Tullibigeal Rd south
Turners Rd
Ugalong Rd
Unnamed (Icebox) Rd
Unnamed Rd
Unnamed Rd SR 371
Vermont Hill Rd
Verona Rd
Waitohi Lane
Walkers Hill Rd
Wallaces Rd
Wamboyne Rd
Wardry Bus Rd

SECTION
South West
South West
Central East
Central East
South Central
Central East
North East
South West
South Central
Central East
South Central
North East
North East
North East
Central East
South East
South East
Central East
South West
North East
North East
Central East
Central West
South Central
South East
South Central
South West
South Central
South West
South Central
South Central
South East
South Central
South Central
South West
South East
North West
Central East
Central East
North West
South Central
South East
South Central
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328
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267
403
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191
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ROAD
Waroona Back Rd
Waroona Rd
Warrigal Park Rd
Watsons Rd
Wattle Hill Lane
Weelah Rd
Weja Rd north
Weja Rd south
Wells Street
West Milby Rd
White Tank Rd
Whitegates Rd
Whymark Lane
Wilga Plains Rd
Wilga Ridge Rd
Wilga Ridge Rd SR63
Wilgadale Rd east
Wilgadale Rd west
Wilkins Rd
Williams Rd
Willis Lane
Willmatha Rd east
Willmatha Rd west
Willow Bend Rd
Wirrinun Rd
Wonga Rd
Wongalea Rd
Woods Rd
Worlands Rd
Worthingtons Lane
Wyalong Rd east1
Wyalong Rd east2
Wyalong Rd west
Wylona Rd
Wyoming Rd
Yaddra Rd
Yambora Rd
Yarran Rd
Yarrangrove Rd
Yelkin Rd
Yellow Box Rd
Yethera Rd

SECTION
North East
North East
South Central
Central West
South Central
South East
South Central
South Central
South West
South Central
North East
Central East
South Central
South Central
Central East
Central East
South West
South West
South East
South East
Central East
Central East
Central East
Central East
Central West
North East
South Central
South East
South Central
Central East
South Central
South Central
South West
Central West
North West
South Central
Central East
South West
North East
South West
Central East
North East

xiii

PAGE
68
69
338
108
339
405
340
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342
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71
345
408
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200
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110
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201
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INTRODUCTION
Applied Ecology P/L was commissioned to complete an on-ground assessment of the composition and
condition of roadside vegetation in Lachlan Shire by the Central West LLS (formerly the Lachlan CMA).
This involved a ‘windscreen’ assessment, assessing roadside vegetation in terms of characteristics of the
road reserve (ie. width, fencing); adjoining land use; vegetation characteristics (ie. vegetation type,
structure); level of weed infestation (ie. high, medium, low).
Roadside Management Guidelines as noted above have also been prepared by the RTA and Greening
Australia Central West. There are also approaches developed by the Roadside Environment Committee
which allow assessments ranging from a ‘windscreen’ assessment through to a detailed assessment.
These methodologies were reviewed and used as the basis for a tailored assessment protocol that
focused primarily on vegetation assessment, providing a high-level identification of species and
communities. Special conservation issues were also important target areas, as were other issues which
require active management, eg erosion, weeds etc. Results of field surveys were used to identify
locations where areas of high conservation, medium conservation and low conservation value
vegetation exist. All areas surveyed were mapped with details of data recorded using GIS to streamline
assessments. The resultant mapping was then used to describe roadside vegetation condition in a given
area by detailing the vegetation composition and condition in identified polygons. This mapping was
supported through a prior desktop study, incorporating all previously commissioned mapping data, and
consultation with stakeholders who contributed their local knowledge.
This report incorporates the results of the roadside assessment, and uses these to identify conservation
values in extant vegetation, areas that form important linkages, and the main threatening processes
currently operating in Lachlan Shire. From this, a prioritised rehabilitation process was developed to
rank roads and road segments so that rehabilitation efforts could be directed to areas with the greatest
need first, and where the greatest benefits could be gained.

The Project
The NSW Roadside Environment Committee (REC) was formed in 1994 to encourage better
management of the roadside environment. It currently comprises eleven organisations, including the
Roads and Traffic Authority, with interests in the management of roadside and other linear reserves in
NSW. The REC member organisations are:










Roads and Traffic Authority NSW
Nature Conservation Council
Country Energy
Rural Fire Service
John Holland Group (John Holland Rail)
Institute of Public Works Engineering Australia
Local Government and Shires Association of NSW
Livestock Health and Pest Authorities
Department of Environment and Climate Change NSW
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NSW Department of Lands
Local Land Services

To be in a position to manage issues relating to the roadside environment, councils require good quality,
comprehensive information to be readily available and accessible. An assessment of the existing
situation needs to be accompanied by clear management guidelines and prioritized work activities in
targeted areas, such as high conservation value bushland in roadside corridors.
Information collected in roadside vegetation assessment was used to determine site prioritisation for
rehabilitation for the road reserves that fall within Young LGA. Each section was classified into
categories that were used to develop appropriate methods of rehabilitation and management, and
include:
1. Conservation value – based on consensus for sites of importance
2. Restoration potential – based on a score derived from each site’s parameters.
3. Desktop Assessment – needs based on the findings of the desktop assessment of field data to
prioritise rehabilitation actions.
 Type of work required (eg. replanting, natural assisted regeneration, bank stabilisation, table
drain modification)
 Whether the action requires operational change (eg. no mow zones, improved maintenance of
table drains etc), capital investment (eg. GPT construction, fencing), extent of area to be
rehabilitated

Project Objectives
In terms of Council spending, both capital and recurrent, REC research shows conclusively that funds
should be allocated in the following order:





to ensure that areas of high conservation value vegetation and special management areas
(heritage sites, cultural icons, locations for rare and threatened species) are able to continue as
self-maintaining – weed and pest free, protected from road or utilities works, supplied with
appropriate grazing and fire regimes
to improve medium conservation value areas towards high quality, self-sustaining areas
finally, to ensure that low conservation value areas are maintained so as to ensure safety of
road users, avoid weed spread, assure fire control and maintain maximum potential visual
amenity

This set of priorities was adopted as core objectives for this project.
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Lachlan Shire overview
Lachlan Shire is a local government area in the Central West region of New South Wales, Australia. The
Shire is located adjacent to the Lachlan River, the Lachlan Valley Way and the Broken Hill railway line.
The largest town and council seat is Condobolin. The Shire also includes the towns and villages of
Tottenham, Lake Cargelligo, Tullibigeal, Albert, Burcher and Fifield.
Lachlan Shire Council is one of the largest Shires in New South Wales, having an area of 15,000 square
kilometres and four and a half thousand kilometres of roads. The Lachlan Shire is predominantly a
primary industry of rural area with numerous small businesses in our towns and villages.
The Heart of NSW is the traditional land of the Wiradjuri people also known as the people of the three
rivers. At the time of European colonisation, there were an estimated 3,000 Wiradjuri living in the
region. Wiradjuri country extends from the Great Dividing Range in the east, and is bordered by the
Macquarie, Lachlan and Murrumbidgee rivers. The Wiradjuri nation is the largest in NSW and second
largest geographically in Australia. The Wiradjuri people were a hunter-gatherer society, made up of
small clans or family groups whose movements followed seasonal food gathering and ritual patterns.
Condobolin is the home of the Kalarie people, lower Lachlan region, and is considered by some Wiradjuri
communities to be the heart beat of the Wiradjuri nation, rich in local history and heritage, art, music
and dance.
Early European explorers recorded their journeys passing through the Heart of NSW. In 1815 Surveyor
George Evens who named the Lachlan River, was the first European to visit the area. Explorers John
Oxley (in 1817) and Thomas Mitchell (in 1836) were the first recorded European presence in the region.
Squatters soon arrived and by 1844 the 'Condoublin' run had been established. The town was gazetted
in 1859 but for over 20 years it was essentially a stopover and river-crossing for drovers moving stock
from the north and west of New South Wales to Victoria, hence there were a few permanent residents
in what remained a pastoral area characterised by large holdings.
Since the early settlers the Condobolin district has become a prime cropping and sheep and beef
producing area. A major copper discovery was made north at Melrose in 1885 and the town benefited
from the subsequent traffic. A municipality was declared in 1890. Gold was found north-west at
Overflow station, immortalised in Banjo Paterson's poem 'Clancy of the Overflow' in 1896 and a major
copper and gold mine was in operation at Condobolin from 1898 until around 1910. The railway arrived
in 1898 and Condobolin was the railhead for the Central West until the line to Broken Hill was
completed in 1927.
Agricultural production was further expanded when the Wyangala Dam was established on the Lachlan
in 1935. The pioneers suffered droughts and floods in the same way as the present day residents, but it
did not diminish their desire to build a strong community. Condobolin continues to be a busy country
town, with small industrial services and business, excellent medical services, a modern hospital and
retirement village, banking services along with a variety of sporting and recreation facilities and the life
blood of the town, the Lachlan River with all its natural beauty, fishing and wildlife.
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DEVELOPING PRIORITISED MANAGEMENT ACTIONS
Grassy eucalypt woodlands are the heart of Australian regional landscapes. Effective management of
Yellow Box - White Box - Blakely’s Red Gum Woodlands and Derived Grasslands in a roadside corridor
relies on similar principles to its management in other parts of the landscape. McIvor and McIntyre
(2004) developed a set of management principles for grassy woodlands, many of which are directly or
indirectly applicable to their management in roadside corridors.
These principles are derived from a number of key thresholds which can be broadly applied across a
wider range of vegetation communities. The threshold values have fundamental biological relevance for
forests and woodlands in temperate regions:







Maximum 30-40% bare ground in pastures
Minimum 60-70% large and medium tussock dominance in native pastures
Maximum 30% intensive land use
Minimum 30% woodland or forest cover
Minimum of 5-10 hectares for woodland patches
Minimum 10% managed as core conservation areas

The principles developed by McIvor and McIntyre (2004) form the basis for prioritizing conservation
management actions in Lachlan Shire. These principles are outlined in the following sections, and their
applications to roadside conservation management discussed in more detail.

Principle 1: Property planning and property management should include a
long-term vision which considers the whole of the property allocation and its
place in the catchment.
1.1 Manage to the potential and limitations of the land, based on an understanding of ecological
processes. When applied to roadside vegetation, this also needs to consider the safety of motorists
as a primary concern.
1.2 The precautionary principle of conservative or delayed development should apply. Road widening,
for example, should aim to impact on lower conservation areas, and avoid impacting on better
areas; however, road widening should be avoided unless it is necessary to ensure the safety of
motorists.
1.3 Land uses of high intensity need to be balanced with significant areas of low intensity use across
the landscape. Some low conservation value areas of roadside can be “sacrificed”, and conservation
efforts directed towards maintaining and extending higher conversation value areas. It is important,
however, to get the proportions of each class of conservation value within sound limits (see
Principles 4 and 5).
1.4 Land uses can have influences that spread beyond their boundaries so that their arrangement
across the landscape is important. This is a key aspect of conservation in roadside corridors, and
should be used as the basis of community education programs. By conserving good habitat in the
road reserve, the fundamental benefits for the adjoining pastures are the same as if these
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conservation areas were retained in the pasture itself, but without the “loss” of available land area
for use by the property owner/manager.
1.5 Vegetation representative of all types should be retained and managed. There is a tendency to
allocate conservation funding preferentially to some communities over others. This application of
Principle 1 cautions land managers to conserve all the available vegetation types as ecotonal
communities provide buffers and transitional phases between different communities, increasing the
system’s capacity to recover from perturbations, and resilience to climate change impacts.

Figure 1 Management of roadside vegetation assets in Lachlan Shire is part of a larger plan, with state directives that outline requirements

Principle 2: Manage soils to prevent erosion and to maintain productive
capacity and water quality.
2.1 Keep the amount of bare ground exposed to no more than 30-40% of the ground surface in
pastures. Bare ground on road edges can occur as a result of clearing for roadworks, grading of dirt
roads, salinity problems, previous erosion, deposition of soil and debris removed from table drains
and other drainage structures, over grazing in TSRs and other areas, underlying geology, and fire.
Revegetation of bare areas should be a priority action on road edges, and will add to the longer term
stability of the road surface, thereby reducing maintenance requirements.
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2.2 Place infrastructure in stable locations to avoid erosion. Infrastructure tends to be minor on rural
roads, with bridges, causeways, cattle grids and property gates being the most common structures.
Poorly located causeways erode and undercut more quickly, potholing and ponding around cattle
grids encourages weed establishment and leads to erosion, and even tyre ruts associated with
driveway gates can become erosion points. Choosing a sound location for these will reduce the
amount of maintenance associated with them.
2.3 Some soil types require particular attention to avoid erosion and salt problems. Provision of good
drainage to prevent erosion is a key aspect of road construction and maintenance. Unfortunately
the quality of road construction and maintenance activities has not been consistent over many
decades, with the result that some roads are in poor condition and have high ongoing maintenance
costs for reduced benefits. Reconstruction of these roads should be considered. Salinity linked to
rising water tables is often the result of large scale clearing, and can be compounded by road
surfaces where drainage is poorly managed. Roadside planting can be used to manage salinity in
these areas, prolonging the life of the road surface and improving the health of the soil in the area.

Principle 3: Manage pastures for production and to maintain the variety of
plants and animals
This refers to native plants and animals. Pasture management becomes applicable to roadside corridor
management when the road is part of a TSR, or is unfenced and runs through the middle of the paddock.
These are generally minor rural roads with lower traffic volumes.

Figure 2 A number of roads in Lachlan Shire are unfenced and grazed, while others form part of the Travelling Stock Route network still in
use today
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3.1 Graze conservatively to maintain dominance of large and medium tussock grasses over 60-70% of
the native pastures. Tussock grasses are deep-rooted perennial plants, and maintain soil health and
stability, as well as being durable to medium intensity grazing. This is an important consideration in
areas that are still used as TSRs.
3.2 Limit the extent of intensive land use (grain and forage cropping, sown pastures) to a maximum of
30% of the property area. While this should not apply to road reserves, unfenced paddocks provide
opportunities to plant a few extra square metres of land, producing increased yields from cropping
with minimal extra cost. The potential impacts of this on the health of adjoining areas of roadside
vegetation need to be considered.
3.3 Vary the management of native pastures to provide for a variety of species and a diverse range of
fodder sources. Better management of TSRs and unfenced roads will improve the health of roadside
environments and can lead to better road conditions with reduced maintenance requirements.

Principle 4: Maintain local native trees for the long-term ecological health of
the property and catchment
This is just as applicable to roadside corridor property.
4.1 There should be a minimum of 30% woodland or forest cover on properties. This is a useful rule of
thumb for the amount of canopy cover that should be present, or recreated in the road reserve to
maintain all potential environmental benefits.
4.2 Always favour natural regeneration of existing trees over planting and creating habitat.
Regeneration from existing trees has ecological and financial benefits. Seed from local trees has a
genetic makeup that is more suited to the area than non-local seed, plants that germinate in situ are
more likely to survive and thrive, and best of all and this is free. Activities designed to reduce and
inhibit this regeneration, such as spraying of eucalypt seedlings along fence lines, in pastures or
unfenced road reserves, should be discouraged, or regulated to ensure that it does not impact
adversely on roadside corridor vegetation.
4.3 To be viable in the long term, woodland patches should be a minimum of 5-10 hectares. Patch
shape is as important as patch size, however, so that long narrow strips along the edge of the road
that total more than 5 hectares do not always provide viable woodland patches. The edges of
woodland patches are impacted by the land use of surrounding areas, so that the outer perimeter
has a lower habitat quality than core areas. Wider roadside corridors (> 10m), such as those retained
in TSRs, provide better quality habitat as there is a lower edge to core ratio. The key values of these
more narrow woodland patches include creation of wildlife corridors between larger bushland
patches, provision of ongoing seed sources for local provenance plants, maintenance of soil-based
ecosystem processes in and around the patch, and provision habitat for insects and other important
components of the ecosystem.
A narrow roadside corridor (<10m) with good vegetation on both sides of the road often has the
capacity to provide effectively continuous habitat. Narrow roadside corridors with vegetation in
moderate condition are easier to restore than areas where the vegetation is degraded or absent.
Expanding or extending a narrow strip of vegetation provides good restoration results more quickly
than creating a new vegetated corridor. In each of these cases the underlying ecosystem processes

20

Lachlan Shire Council
Roadside Vegetation Assessment and Prioritisation for Rehabilitation

that support ecosystems (associated with soils, bacteria, invertebrates, etc) are present to some
degree. It is the capacity to establish these processes that determines the degree of potential
success of any restoration project.
4.4 Retain trees of different ages within stands to retain the long-term viability of tree populations.
Single aged stands of trees are more vulnerable to disease impacts, and have less capacity to
respond to serious stochastic impacts such as fire or flood. A mixture of ages in trees provides a
range of habitat opportunities including roosting, perching and foraging, as well as vigorous
individuals with a range of genetic material that increases the patch’s resilience to climate change
impacts.
4.5 Maintain or regenerate trees in appropriate places to minimise degradation, enhance livestock
production and enhance diversity. Again, this is mainly applicable to TSRs and unfenced roads
where stock has access to the whole road reserve. Aiming for a minimum 30% canopy cover may
require temporary fencing of establishment areas, or stock-proof tree guards for individual
seedlings/saplings. The long term ecological and financial benefits of this are abundant, both for
property owners and road managers.

Figure 3 Providing a source of local native seed is important for the restoration of roadside vegetation – and needs to be managed
accordingly
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Principle 5: All properties require core conservation areas for species that are
sensitive to land use impacts
In Lachlan Shire these impacts range from grazing and cropping to various types of mining. This principle
identifies the need to prioritise management of high conservation value areas as a key process in the
maintenance of roadside and other vegetation. For many designated conservation reserves the main
source of degrading impacts are associated with roads, including changes to surface hydrology, erosion,
dust, soil compaction, weed infestation, introduction of diseases, increased mistletoe burden, reduction
in plant diversity due to changed conditions, and similar changes to distribution and success of fauna
species.
5.1 Where possible choose areas with existing flora and fauna values for ongoing management and
include areas on good quality soils. The rationale for this acknowledges that some vegetation
communities typically exist on poor quality soils, with low nutrients and/or marginal hydrology (eg.
waterlogging, poor water retention capacity). Retaining bushland on better soils as well, however,
ensures that poorer soil communities are not the only ones retained. For vegetation communities
with a more broad range of environmental tolerances, retaining patches on good soils ensures that
vigorous and viable stands are sustained, thereby providing a source of propagules for future
regeneration and facilitating ecosystem processes such as nutrient cycling and trace mineral
availability. Presence of healthy populations of a range of community provides for further resilience
against climate change impacts.
5.2 Retain critical habitat elements such as mature trees, understorey vegetation and standing dead
and fallen timber for fauna. Vegetation is only part of the ecosystem – numerous other
components are required to provide adequate nesting, perching, foraging habitat, and temporary
refuges for the full range of vertebrate and invertebrate fauna species that would be present in an
unimpacted ecosystem. Each of these plays a role in sustaining all the ecosystem cycling processes
that lead to improved soil health, better management of soil moisture and salts, and better air and
water quality. Again, the benefits to property owners and road managers are numerous.
5.3 Core conservation areas need protection from heavy or continuous grazing. For management of
areas that have been identified as having high conservation value need to be managed to minimise
or exclude grazing, so that their conservation value is not reduced as a result of this grazing. Stock
need to be excluded from other nearby roadside corridor areas to ensure that they don’t stray into
high conservation value areas. Fencing of high conservation value areas is not recommended on low
traffic volume roads, and may also not be required on medium volume roads, as this inhibits the
free movement of animals from one part of the reserve to another. However, if the movement of
animals, eg. kangaroos and wallabies, has the potential to cause damage to vehicles or injury to
motorists, then fencing must be considered.
5.4 Ongoing management of exotic plants and fire may be required in core conservation areas. Weed
encroachment is a key threatening process for native vegetation. Weeds are generally able to
produce more seed more quickly, and seedlings establish readily in a range of environmental
conditions, giving them an advantage over native species. Most native species are adapted to the
harsh Australian environment, and changing local hydrology, or increasing nutrient loads through
pasture improvement all create conditions that favour weed introduction over the establishment
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and survival success of native plants. Many weeds can be transferred through the movement of
motor vehicles such as farm machinery, 4WD vehicles, trucks and other heavy vehicles.
Seeds and other weed propagules adhere to vehicles in mud and other soil deposits, or are attached
to parts of the vehicle undercarriage. Vehicle movement on rough roads detaches these dried lumps
of mud, or seeds, and the weed propagules are deposited into the roadside environment. Altered
environmental conditions such as removal of canopy and groundlayer vegetation, changed
hydrology, etc, aid weed species to quickly become established in disturbed areas. Once established,
weedy species compete with natives for nutrients and sunlight, and many species excrete
compounds that inhibit the growth of other species, while other species will smother nearby grasses
and herbs, such as many of the thistles. Weed management is, therefore, likely to be a large part of
conservation management in roadside corridor vegetation.

Figure 4 Weed seeds can be transferred on shoes and clothing, and on many parts of vehicles, plant and machinery

5.5 Core conservation areas should be connected to others in the district. Creating effective linkages
between smaller bushland areas dramatically increases their effectiveness as conservation areas.
Revegetation of roadside corridors is an effective way of establishing linkages, and can be further
enhanced by encouraging the involvement of local landholders.
5.6 Manage at least 10% of the property as core conservation status. This same principle can be
applied to roadside management for grassy woodland communities. For example, of the nearly
4400km of roads in Lachlan Shire, 10% or 440km of roadside vegetation should be managed as core
conservation areas. If this much high conservation value roadside vegetation does not exist, then
medium conservation value areas should be managed in a way that improves their quality, until 10%
or more of the roadside corridor qualifies as high conservation value bushland.

Principle 6: Watercourses and riparian areas are particularly important to the
ecosystem and require special management
Roads invariably intersect with watercourses, including swampy areas, ephemeral drainage lines, creeks
and rivers. Each of these has particular problems for maintenance, including issues relating to erosion
and sediment movement, water quality and hydraulic impacts on downstream environments as a result
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of focusing and channelling road runoff. In many cases, these ecosystems have markedly different
vegetation to other nearby areas, and surface water and damp places attract wildlife to drink.
6.1 Vegetation should not be cleared up to the edges of the watercourse. This helps to increase
infiltration of water around the drainage area, maintaining consistent water table levels and
reducing the erosive potential of runoff. Retaining riparian vegetation also conserves a different
suite of plant species, and maintains different habitat opportunities to other bushland, including
grassy woodlands.
6.2 As a general principle, livestock should be excluded from watercourses to reduce soil erosion and
maintain the quality of water. Most grazing animals have hard hooves, unlike Australian native
animals. Hard hooves can have a significant impact on soil integrity, breaking the delicate crust on
the surface of the soil and increasing the potential for erosion. These hooves compact soils,
especially since many herd animals follow the same paths between various points in the paddock,
such as water and shade. As well, these animals will excrete while they are drinking, which
introduces elevated nutrient levels and diseases into the water supply.
While this does not directly affect roadside vegetation management, poor water quality associated
with stock access of waterways can favour the establishment of weeds and disfavour the
establishment and/or success of native species. Channel changes associated with stock access can
change local hydraulic conditions, increasing erosive potential and impacting roadside vegetation
through sediment deposition or additional erosion.
6.3 Control of exotic plants in riparian areas is important. The main mechanisms for weed propagules
to disperse include wind, water and on moving objects such as animals, vehicles and humans. As a
result, weed infestations often develop around waterways. Flowing waters transfer weed seeds and
vegetative parts, and animals move through the riparian corridor, transferring seed as they go.
These seeds can be carried in fur, on hooves, or excreted, introducing the weed to a new location.
The more plentiful supply of water creates ideal conditions for establishment, and the infestation
continues to spread. In areas where roads and waterways intersect, seeds can also be introduced to
waterways by wind and vehicles. By controlling weeds in waterways this can control and even
eliminate a key dispersal mechanism.
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Figure 5 Many roads cross waterways in Lachlan Shire, including numerous of major and minor streams

METHODS
Field Survey Methods
Road Classification
Many regional councils use a road hierarchy that has 6 main classes of road that divides collector and
local into main and sub categories. A seventh category includes all urban roads. Local access roads
typically carry very low volumes of traffic (typically less than 10 vehicles per day). In order of importance
for the conveyance of motor vehicles, the classifications include:
1.

2.
3.
4.

5.

Arterial Road – A road that carries predominantly through traffic from one region to another,
thus it forms the principal avenue of communication for traffic movements. It is the top level of
road in the road hierarchy.
Shire (Sub) Arterial Road – Road connecting arterial roads to areas of development, and
carrying traffic directly from one part of a region to another.
Collector Road – A road that collects and distributes traffic in an area, as well as serving abutting
property.
Urban (CBD) Road – Roads within the central business district that provide direct access to the
commercial precinct. Whilst they have high traffic volumes, they are predominately
destinations, not through access roads.
Main Local Road – A road or street used primarily for access to abutting properties.
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Minor Local Access Road – Low volume roads typically carrying less than 10 vehicles per day and
serving a limited number of properties. This may include dry weather only roads.
7. Track Unmaintained by Council – Typically these roads service a limited number of properties
and their ongoing maintenance cannot be justified on a cost benefit basis.
6.

Main roads, including arterial, sub-arterial and many collector roads, are designed to carry high volume
traffic loads, including trucks and buses, and are usually sealed. Public safety and visibility are key
management outcomes on these roads. Peri-urban roads, including many of the main or minor local
roads and some local access roads, are often associated with small acreage farm holdings, vineyards,
and other areas with higher than average traffic volumes in rural areas. Informal and unstructured
management of roadside environments by local residents is usually much higher on these roads. Minor
rural roads, including the remainder of the main and minor local roads, local access roads, and many of
the dry weather only and unmaintained roads, generally handle lower volumes of traffic, and can be
more readily managed as biodiversity assets. In all circumstances, however, safety of the travelling
public must be the prime objective of Council policy.
Roadside Environments
Good quality remnant vegetation isn’t just trees, rather, it is the original vegetation, or patches of native
bush, that have remained intact in the landscape. It contains a mixture of plants made up of three main
structural layers, including:
 An upper storey – or canopy layer, with trees of varying heights and spacing
 An under storey – a layer of shrubs of varying heights and densities
 Groundcover – a layer of grasses, creepers, herbs forbs, mosses and lichens
Remnant vegetation areas are important even if they are partly degraded as they retain some value that
can be improved. Features that are found in healthy bushland include:
 Mistletoes
 Living old trees with hollows
Good quality remnant vegetation
isn’t just trees, rather, it is the
 Standing dead trees with hollows
original vegetation, or patches of
 Mature trees with several species
native bush, that have remained
 Sapling sized trees
intact in the landscape. It contains
 Variety of native herbs, grasses and shrubs
a mixture of plants made up of
 Seedling sized trees
three main structural layers.
 Native tussock grasses




Water
Logs and fallen timber
Litter, comprising leaves and twigs

It is important to note that, while roadside corridors with wider strips of vegetation have the capacity to
provide greater biodiversity resources, this does not mean that narrower strips are without value. As
mentioned in Principle 4.3, narrow roadside corridors (<10m) with good vegetation on both sides of the
road can provide effectively continuous habitat, can be restored more readily than areas where
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vegetation is degraded or absent. Expanding or extending a narrow strip of vegetation provides good
restoration results more quickly and more cost effectively than creating a new vegetated corridor.
In each of these cases the underlying ecosystem processes that determine the degree of potential
success for any restoration project are present to some degree. In many cases, the narrow strip of
bushland along the road reserve is the only remaining biodiversity resource in the vicinity, increasing its
inherent worth exponentially. In addition, narrow roadside corridors can conserve threatened species,
such as Squirrel Gliders, Superb Parrots, Swift Parrots and Grey-crowned Babblers. While the optimum
reserve shape for effective conservation is not linear, the values of these long narrow reserves should
not be underestimated.
Assessing the Environment
Roadside vegetation was assessed for the following criteria:
1) Roadside vegetation corridor width: 0-5m, 6-21m, unfenced
2) Vegetation condition (an overall visual assessment): near natural, modified (some or all canopy
removed and/or predominantly weedy understorey), degraded (canopy removed,
predominantly weedy understorey). For a patch of vegetation to achieve a ranking of near
natural it must have more than 75% of the following:
 Low grazing intensity – never farmed
 Tree and shrub regeneration present (seedlings and saplings)
 Infrequent fire regime (more than 10 years between fires)
 Healthy mature trees (no dieback)
 Little to no evidence of rabbits
 Little to no evidence of foxes/cats
 Low abundance of weeds (most remnants contain some weeds)
 No evidence of firewood collection
 No obvious signs of erosion or salinity
 Not susceptible to fertiliser application, herbicide or pesticide drift
 Less than 20% trees with mistletoe (some mistletoe is healthy)
 Few tracks, trails or fence lines
 Presence of native shrubs
 Presence of large, old growth trees with hollows
 Dead timber is left standing
 Fallen timber and logs are left on the ground
 Abundance of native ground flora
 Presence of litter, cryptogams, cracks and rocks
 Roadside corridor is large (> 15m wide in total is optimum)
 Connected to or in close proximity to other remnant vegetation
3) Canopy extent:
 Continuous: approximately uniform coverage of individuals in the overstorey, with little
sign of human-induced thinning or fragmentation
 Discontinuous: patches of continuous overstorey interspersed with human-induced
breaks or clearings; clearings and/or overstorey patches are too short to warrant
definition of separate segments; indicates human-induced within-segment variability
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(patchiness) of overstorey distribution. Note that the understorey may be uniform or
may change coincidentally with overstorey

Continuous:

Discontinuous:

Scattered:


Scattered: consistent scattering of remnant overstorey individuals, although extensive
clearing by humans has occurred. This may require an assessment of whether the
density is natural or human-induced, although the default for this survey is that the local
natural vegetation normally would have a continuous (or almost continuous) canopy
associated with woodland or forest communities
 Absent: no canopy is present, either for native or exotic species
4) Weed density: absent (0-2%), isolated clumps (5-20%), scattered throughout (20-50%),
dominant (>50%)

2%

5%

10%

20%

30%
50%
70%
90%
5) Regeneration (evidenced by presence of seedlings/saplings): none noted, minor, moderate,
extensive
6) Habitat (for a range of faunal groups, provided by presence of old growth trees with hollows,
fallen logs, rock piles): none, minor, moderate, extensive
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7) Rare species: none noted, present (species or populations listed)
8) Linkage Corridor (the roadside vegetation connects two or more patches of vegetation greater
than 10Ha): yes, potential (ie. an effective linkage corridor could be achieved with some
revegetation), no
9) Noxious Weeds: none noted, present (species listed)
10) Environmental Weeds: none noted, present (species listed)
11) Native Species: none noted, canopy present (species listed), grasses present (species listed)
12) Road Works: none noted, quarry, stockpile site, drainage/erosion
13) Vegetation Classification: vegetation communities are identified by the dominant tree
association or key shrub species where appropriate; key species were used to define
communities described after Specht (1970) and in line with DECCW community classifications
14) Community Description: each community was named based on dominant species assemblage
descriptors
15) Surrounding Landuse: landuse conditions within 250m of the road were determined as
bushland, partly cleared, cleared & grazed, or other: eg. vineyards, intensive cropping, coal
mines, houses, etc
16) Condition Ranking (1 – 5, with 1 best and 5 worst): this aims to capture all the values of the
polygon, giving each even weighting. The value ranking takes into consideration all the factors
that were recorded, but excludes factors that effectively duplicate the ‘value’ introduced by
another factor. Thus the ranking score does not rely on recording a threatened species to find
the polygon of value, or a noxious weed to reduce its value. Which weed species are present is
important, but the overall extent of the weed infestation generally has greater environmental
impact. Other habitat factors such as the presence of regeneration or habitat elements are a
normal component of bushland in good condition; thus the final score is determined from 2, 3
and 4 above as follows:
Polygon BUL5 is given a ranking based on its scores for the following criteria:
Vegetation condition:
Canopy extent:
Weed density:
modified

scattered

Ranking Score:

scattered

3

Based on assessments for each of these criteria, it achieves a ranking score of 3 from the following
table:
Table 1. Determining a Condition Ranking Score.

Vegetation condition
Near natural

Modified ->

Canopy extent

Weed density

(Continuous/Discontinuous)
Continuous ->

Discontinuous ->
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(Isolated/Absent)
Isolated ->
Scattered ->
Dominant ->
Isolated ->
Scattered ->
Dominant ->

Ranking Score
1
2
2
3
2
3
4
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Scattered ->

Absent ->

Degraded ->

Continuous ->

Discontinuous ->

Scattered ->

Absent ->

Isolated ->

3

Scattered ->

3

Dominant ->
Isolated ->
Scattered ->
Dominant ->
Isolated ->
Scattered ->
Dominant ->
Isolated ->
Scattered ->
Dominant ->
Isolated ->
Scattered ->
Dominant ->
Isolated ->
Scattered ->
Dominant ->

4
3
4
N/A
N/A
3
4
N/A
3
4
N/A
4
5
N/A
4
5

When one or more of the above characteristics (1-13) changed sufficiently, a new polygon was started. If
there were significant differences in vegetation structure or condition on each side of the road, a
separate polygon was scored; otherwise, both sides were included in the one polygon.

Mapping Field Data
Mapping was carried out using MapInfo v12.5 and v15. Polylines were drawn between the GPS points
collected in the field producing a network of road “segments”. These segments were then was overlaid
on aerial photography provided by Lachlan Shire Council and given a unique identifier. This identifier
was linked to the survey records database. From this database, Applied Ecology staff has produced a GIS
layer with multiple attributes including the following for each segment:





Vegetation community by classification including EEC designation
Vegetation community by condition
Threatened species
Recovery potential

Recovery potential, conservation value and surrounding land use provided a basis for prioritisation of
works required on each road (or road section). Key outcomes of this process are the protection and
enhancement of high priority conservation areas, threatened species and communities.

Interpreting the Field Data
Determining Recovery Potential
The selection of variables used to determine recovery potential was based on a number of factors.
Vegetation condition provides a useful indication of the current stage of this part of the ecosystem, and
a measure of the amount of deviation from an ideal, or unimpacted state. Canopy cover gives an
effective measure of the availability of seed for regeneration within the immediate area, and also
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provides some measure of soil health and thus the likelihood of successful establishment of seedlings.
Weed cover measures the amount of competition for space, light, nutrients and water likely to be
encountered by regenerating native plants.
Roadside corridor width is used as a surrogate for internal resilience: wider patches with a larger area to
perimeter ratio have more internal area with reduced edge effects. The ranking for roadside corridor
width is based on a compilation of a number of roadside vegetation survey methodologies, and is
derived from both fauna and flora values. A wider roadside reserve functions as a corridor, rather than a
sink for fauna, as it allows them to feed and move through the area with less risk of predation or road
collision mortality. Similarly for flora, wider reserves have a greater core area in relation to edge length,
unlike narrow linear reserves (like the average roadside strip), which have a higher edge to core ratio.
The result of this is that none of the ‘reserve’ is free from impacts, which include weeds, erosion, spray
drift, grading, among other things.
When the roadside corridor width is scored it considers the strip of vegetation from the reserve point of
view, rather than as an aside to the roadway, and so each is considered separately. When these added
together for each road segment, an ‘average’ is used. The roadside strip is often the same on both sides,
and throughout the road segment, but for some it may be fenced on one side only, or fenced at less
than 5m in some parts but at up to 21m in others. Road segments with this sort of variation in fencing
are deemed ‘variable’, and have some of the assets of the wider roadside reserve along with some of
the problems of the more narrow roadside reserve, thus they are scored in between these two
conditions. If there was minor variation within the segment (eg, mostly fenced at less than 5m) then it
would be scored on the basis of the main condition.
Surrounding landuse provides a surrogate measure for migratory resilience, and reflects the capacity for
a roadside patch to be rehabilitated based on the resources available nearby, eg. seed stock, soil
microorganisms, nutrients, pollinators, pest control predators, etc. Observed regeneration as a variable
was considered to provide pseudo-replication since other variables have been used to determine the
likelihood of rehabilitation success, and this variable indicates evidence of success – thus it confirms it,
rather than providing additional conditions for or against recovery.
Recovery potential was calculated from the following variables, recorded as part of the field surveys.
Possible rankings for each variable were scored according to this list:
1.
2.
3.
4.
5.

Vegetation condition:
Canopy cover:
Weed cover:
Surrounding landuse:
Road corridor width:

near natural = 3, modified = 2, degraded = 1
continuous = 3, discontinuous = 2, scattered = 1, absent = 0
absent = 3, isolated clumps = 2, scattered throughout = 1, dominant = 0
bushland = 3, partly cleared = 2, cleared & grazed = 1, other = 0
6-21m = 3, variable = 2, 0-5m = 1, unfenced = 0

Scores for each were determined, and then added for a total out of 15. This gives the recovery potential
score for the polygon. This was then ranked for the conservation value of the polygon as follows:


A recovery potential score of >11 = high conservation value
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6-10 = medium conservation value
1-5 = low conservation value

Once scores had been determined for all polygons in the target area of the region, these were converted
to a GIS layer that maps recovery potential for all the polygons on each road in the LGA. Recovery
potential for each road was then determined using the average of all recovery potential scores. In some
cases a single road had a number of clearly different sections, especially in roads greater than 10km in
length. These sections were considered separately to determine a recovery potential score for that
section.
Works Prioritisation
A report card was prepared for each road (or section of road for longer roads) in Lachlan Shire. This
report card includes a map of recovery potential polygons and an accompanying table listing the
following information:











Description of the road: eg. one lane or two, sealed or unsealed, generally fenced or not,
average width, etc
Surrounding landscape: general description of landuse in areas immediately adjacent to the
roadside corridor, eg. partly cleared, grazed pasture, good condition bushland
General description of roadside vegetation: vegetation communities identified in the area
(from GIS layer); this indicates polygons/roads that have EEC or potential EEC vegetation
present, or threatened species present
Conservation ranking: each road or section gets an overall score which is the average of all
conservation ranking scores for polygons (from GIS layer). [Note: this conservation ranking may
be used to further strategise works within each works priority category. For example, when
deciding which set of prioritized actions for high works priority roads to complete first, those
roads (or sections) with a higher conservation ranking should be targeted]
Recovery Potential: low/medium/high score is the average of all recovery potential rankings for
polygons (see accompanying map set)
Works Priority: this next stage acknowledges that polygons/sections/roads with existing EECs,
potential EECs, or threatened species are more important targets for remediation works.
Roads/sections with a high average recovery potential also have a high works priority, medium
average recovery potential have a medium works priority, and a low recovery potential have a
low works priority. UNLESS there is an EEC or threatened species present, in which case the
works priority is classified as special management, regardless of the previously determined
recovery potential. Applied Ecology recommends that roads with a special management works
priority be considered in a wider context, including available funding and potential for good
restoration outcomes.
Prioritised Actions: a list of maintenance activities is provided for each road/section. In most
instances these are additional to normal road maintenance. The general rule for prioritisation
aims to establish and/or consolidate linkages between larger bushland areas, reduce or remove
degrading impacts (noxious weeds, drainage issues such as erosion, sedimentation), improve
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existing ecosystem health (assisted regeneration by planting, removal of environmental weeds,
minor changes in management practices), community education/involvement (signage, liaison
with local landholders).
The following is an example of a completed report card for Important Rd, Tullibigeal
WORKS PRIORITY

DESCRIPTION

High (do this road/section first!),
or

Eg. gravel road, 2 lanes of road surface, average width
roadside corridor 6-21m both sides, generally fenced

Medium (do this if you have the
money), or

SURROUNDING LANDUSE

Low (good results are unlikely
without major capital investment),
or

Cleared and grazed, cropped, partially cleared, scattered
canopy trees, intact patches of canopy trees, degraded
bushland, bushland in good condition, urban/industrial area
(one or more of these)

Special Management (EEC or
threatened species present)
CONSERVATION VALUE

ROADSIDE VEGETATION COMMUNITIES

(a lower score has greater value)

Yellow Box- Blakely’s Red Gum -Ecotone Open Forest; high
density weeds, some noxious

average score for all polygons
(range 1 to 5)
RECOVERY POTENTIAL
(a higher score has greater
recovery potential)
average score for all polygons
(range 3 to 16)
PRIORITISED ACTIONS
1) SPECIFIC OPERATIONAL
ACTIONS
2) GENERAL ACTIONS
3) PLANNING ACTIONS

This is based on the conservation value of the roadside
vegetation, and includes a list of recommended actions to
prevent further degradation and improve the current condition
of the segment.

A road that is not maintained by Lachlan Shire Council would normally be given a low works priority
unless an EEC or threatened species are present. Unmaintained local government roads are often
maintained privately, with varying results. Where poor road maintenance techniques have the potential
to impact on EECs and threatened species, responsibility for maintenance needs to be assumed by
Lachlan Shire Council.
Works priority rankings are based on interpretation of the available data, and make all reasonable
attempts to be current with real on-ground conditions; however, these may change at any time. Applied
Ecology strongly recommends that this information is considered in a context of the available resources
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(funding, manpower, etc) for initial projects and the potential for maintenance works. Projects that are
initiated without a reasonable capacity for ongoing maintenance are unlikely to succeed in most
instances. In particular, this may apply to areas classified as special management. Recommendations for
management of these sections are discussed in more detail in later sections of this report.

Limitations
Identification of species
Surveys were conducted from vehicles moving at 40km/hour average speed. On average 1-2 hours daily
were spent identifying problematic individuals. Some species of Eucalyptus are known to hybridise
readily with a number of other species, for example, Eucalyptus viminalis is reported to hybridise with
38 other species of Eucalyptus. The floodplain species Eucalyptus largiflorens (Black Box) may co-occur
with a eucalypt known as Green Box, believed to be a hybrid between E. largiflorens and E. gracilis
(White Mallee; Parsons & Zubrinich, 2010). No attempt was made to identify hybrid specimens. Several
of the mallee eucalypts are difficult to identify without examining flowering and fruiting parts, which is
not possible at 40km/h. Regular stops were required to provide more reliable identification, particularly
in parts of the shire where Endangered Ecological Communities may be present.
In general, surveys aimed to identify species present on a stretch of road (delineated by a polygon) and
from this, determine the vegetation community present, or historically present, and assess its current
condition. Seasonal development in eucalypts and many other tree species mean that in mid to late
autumn many of the important identifying characteristics (flowers, fruit) are not available. As a result,
fine scale identification in some cases was not possible.
In some cases, species differentiation was not attempted, or was based on normal distribution patterns
for those species, for example, Redgums found along watercourses are assumed to be River Red Gums
(Eucalyptus camaldulensis). These included canopy species, where there were difficulties differentiating
between:








Mallees – many cannot be accurately differentiated without checking flowers and/or fruit
Redgums – cannot be accurately differentiated without checking flowers, fruit and seed
characteristics; in some cases where landscape position and soil type predict a particular red
gum species, this species was noted during surveys
Some of the box gums have similar bark and/or leaf shape and colour, and some individuals may
be difficult to identify. These may be hybrids.
Native pines – some specimens of different Callitris species are superficially similar at 40km/h,
while others are more easily identified from their vegetative associations
She-oaks – some specimens of different Casuarina species are superficially similar at 40km/h,
while others can be identified from their vegetative associations and/or geographic locations
Yarran – this name is used to refer to two different Acacia species, namely A. homalophylla and
A. melvillei. PlantNet describes A. melvillei as similar to Acacia homalophylla which has seeds
longitudinally arranged in narrower pods. Specimens of A. melvillei and A. homalophylla are very
difficult to separate without close inspection of their pods, and intergrades or intermediates
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might exist. Acacia melvillei Shrubland in the Riverina and Murray-Darling Depression bioregions
has been listed as an Endangered Ecological Community in Part 3 of Schedule 1 of the NSW
Threatened Species Conservation Act 1995 (2007). Yarran communities in Lachlan Shire are
believed to be Acacia homalophylla, and are not included under this community definition.
Understorey species:












Identification of grass species relies on presence of seed for accurate determination.
Seasonal variation affected what was identified, for example, summer flowering grasses tend to
be easier to identify in summer than grasses that flowered in early spring
Taller grasses were easier to note, eg. Themeda australis
Grasses with distinctly characteristic seed heads were more easily noted, eg. Paspalum
dilatatum, Themeda australis
Noxious weeds were noted over environmental weeds
Grass species were noted in preference to herbs
Shrubs were targeted when tree species were absent, unless they were a dominant component
of the ecosystem in which case they defined the community
Not all Acacia were identified to species; acacias with similar phyllodes were randomly identified
on foot (if possible). For some acacias identification is best achieved with flowers and fruit
Wallaby Grasses were not identified to species, and were all recorded as Austrodanthonia sp
Poa, Austrostipa and Aristida genera were not always identified to species
A number of weed grasses were not identified beyond genus, including many rye grasses and
pigeon grasses

At all times, important species were targeted for identification. Threatened species and species that
defined communities such as Endangered Ecological Communities were given priority.

Endangered Ecological Communities
Ecological communities are groups of plants and animals that occur together in a particular area, as
defined in the Threatened Species Conservation Act 1995 (TSC Act). This area is characterised by a set of
environmental conditions which define suitable habitats, for example, soil types, landforms and climatic
conditions. As a result, an ecological community may be distinguished from others by its characteristic
species and the area in which it occurs. These vegetation communities have generally been cleared or
degraded to such an extent that the remaining areas of these vegetation communities are now given
special protection under biodiversity legislation.
A total of 10 EECs have been identified on BioNet, the NSW Wildlife Atlas, for Lachlan Shire. Of these, 8
are known to occur in the shire, and 2 are predicted to occur (Table 2;
http://www.environment.nsw.gov.au/atlaspublicapp/UI_Modules/ATLAS_/atlasreport.aspx# accessed
10 June, 2015). An EEC that is known to occur may not always be present in the road corridor.
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Table 2 Endangered Ecological Communities that are known or predicted to occur in Lachlan Shire (Bionet, 2015)

ENDANGERED ECOLOGICAL COMMUNITY
Acacia loderi shrublands
Acacia melvillei Shrubland in the Riverina and MurrayDarling Depression bioregions
Brigalow within the Brigalow Belt South, Nandewar and
Darling Riverine Plains Bioregions
Coolibah-Black Box Woodland in the Darling Riverine
Plains, Brigalow Belt South, Cobar Peneplain and Mulga
Lands Bioregion
Fuzzy Box Woodland on alluvial Soils of the South
Western Slopes, Darling Riverine Plains and Brigalow
Belt South Bioregions
Inland Grey Box Woodland in the Riverina, NSW South
Western Slopes, Cobar Peneplain, Nandewar and
Brigalow Belt South Bioregions
Mallee and Mallee-Broombush dominated woodland
and shrubland, lacking Triodia, in the NSW South
Western Slopes Bioregion
Myall Woodland in the Darling Riverine Plains, Brigalow
Belt South, Cobar Peneplain, Murray-Darling
Depression, Riverina and NSW South Western Slopes
bioregions
Sandhill Pine Woodland in the Riverina, Murray-Darling
Depression and NSW South Western Slopes bioregions
White Box Yellow Box Blakely’s Red Gum Woodland

NSW
status
E3
E3

Cwealth
status

Known or
predicted
Predicted
Known

E3

E

Known

E3

E

Known

E3

E3

E

E4B

E3

E

E3
E3

CE

In road
corridor
N/A
Not
noted
Not
noted
Not
noted

Known

Yes

Known

Yes

Known

Not
noted

Known

Yes

Predicted

N/A

Known

Yes

Notes: NSW status: E3 = Endangered Ecological Community (Threatened Species Conservation Act 1995); E4B = Critically
Endangered Ecological Community (Threatened Species Conservation Act 1995). Commonwealth status: E = Endangered
(Commonwealth EPBC Act 1999)

By listing an ecological community as threatened, all component species of that community are also
protected. This approach enables a more efficient use of limited resources than the single-species
approach. It also overcomes bias towards charismatic species, and protects both undiscovered species
and the biological processes critical to maintaining a healthy environment.
The environmental value of a remnant does not necessarily depend on its size. For example, smaller
remnants may be in better condition and display greater resilience to future threats than some larger
remnants. Degraded areas of native vegetation may still retain considerable conservation value. They
may provide habitat critical to the survival of native plants and animals including threatened species.
Such areas can often be rehabilitated and contribute to the recovery of a threatened ecological
community. In many landscapes, these important habitat resources are now more common in the form
of isolated trees rather than in patches of vegetation.
Endangered Ecological Communities likely to be found in the roadside corridor in Lachlan Shire are
described in the following sections.
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Identification of Fuzzy Box Woodland on alluvial Soils of the South Western Slopes, Darling
Riverine Plains and Brigalow Belt South Bioregions
Fuzzy Box Woodland on alluvial soils of the South
Western Slopes, Darling Riverine Plains and
Brigalow Belt South bioregions is found mainly in
the Dubbo–Narromine–Parkes–Forbes area (Figure
6). It is most abundant in the Forbes district but
extends north to Narromine, with outliers near
Bylong in the east. Less than 5% of the original
extent is estimated to remain. The community
occurs on a variety of soils on flats, low slopes,
prior streams and abandoned channels or slight
depressions on the undulating plains, mainly of the
western slopes.
It is often found upslope from River Red Gum
communities, above the more frequently
inundated areas of the floodplain. It also occurs Figure 6 Indicative distribution of Fuzzy Box Woodland EEC. The
on the lower slopes and valley flats, sometimes areas shown in pink and/purple are the sub-regions where the
species or community is known or predicted to occur. They may not
with other forest types such as the White Box– occur throughout the sub-region but may be restricted to certain
Yellow Box–Blakely’s Red Gum Woodland EEC.
areas.
http://www.environment.nsw.gov.au/threatenedspeciesapp/profil
Fuzzy box as a species is more widely
e.aspx?id=10335
distributed than the EEC on the western slopes
of NSW, and it may occur in association with
other eucalypt species to form other communities. Other woodland communities with similar floristic
composition but where fuzzy box occurs only sporadically and is not the dominant tree canopy species
are not part of the EEC.
The tree or upper canopy layer of Fuzzy Box Woodland EEC is dominated by Eucalyptus conica, often
growing with inland grey box (E. microcarpa), yellow box (E. melliodora) or kurrajong (Brachychiton
populneus). Bulloak (Allocasuarina luehmannii) and white cypress pine (Callitris glaucophylla) are also
common in places. Small trees and shrubs that may be present in the understorey include: wilga (Geijera
parviflora), Deane’s wattle (Acacia deanei), hop bush (Dodonaea viscosa), hickory wattle (Acacia
implexa), silver cassia (Senna artemisioides sens. lat.), dolly bush (Cassinia aculeata), water bush
(Myoporum montanum), eastern cottonbush (Maireana microphylla) and black roly-poly (Sclerolaena
muricata).
Groundcover species that are common across the range of Fuzzy Box Woodland include: native forbs
such as purple burr-daisy (Calotis cuneifolia), corrugated sida (Sida corrugata), berry saltbushes (Einadia
hastata and E. nutans), blue flax-lily (Dianella revoluta) and sticky everlasting (Bracteantha viscosa), low
prostrate shrubs such as amulla (Eremophila debilis) and wingless fissure-weed (Maireana
enchylaenoides), and native grasses, including speargrass (Austrostipa scabra), windmill grass (Chloris
truncata), common wheatgrass (Elymus scaber), kangaroo grass (Themeda australis) and small-flowered
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wallaby grass (Austrodanthonia setacea). There are over 200 plant species that occur in the Fuzzy Box
Woodland environment. There are a number of variations in floral composition and structure within this
community throughout its range, and in some individual cases the characteristic species may occur
infrequently or not at all.
The following are key indicators to look for when determining whether Fuzzy Box Woodland exists on a
site:
1.
2.
3.
4.
5.

6.

Is the site on the western slopes of NSW and in the South Western Slopes, Darling Riverine
Plains or Brigalow Belt South Bioregion?
Is the site on a prior stream, abandoned channel, slight depression, undulating plain or flat with
alluvial or colluvial soils?
Is the site a woodland dominated by fuzzy box with a sparse shrubby understorey and/or open
forb and grassy groundcover?
Does the site contain a combination of the diagnostic tree species?
Is the site situated on an upper floodplain above the level of frequent inundation and upslope
from a River Red Gum community, or on a lower slope or valley flat with other tree species, such
as inland grey box, yellow box, white box or Blakely’s red gum?
Are there any plant species present at the site from those listed as characteristic in the NSW
Scientific Determination?

If the answer is yes to the above questions, the site is likely to consist of Fuzzy Box Woodland. Several
examples of this community were recorded during roadside surveys in Lachlan Shire, including roads
near Tullamore, and in areas southeast of Condobolin.
Identification of Inland Grey Box Woodland in the Riverina, NSW South Western Slopes,
Cobar Peneplain, Nandewar and Brigalow Belt South Bioregions
Inland Grey Box Woodland includes those
woodlands in which the most characteristic tree
species, Eucalyptus microcarpa (Inland Grey Box), is
often found in association with E. populnea subsp.
bimbil (Bimble or Poplar Box), Callitris glaucophylla
(White Cypress Pine), Brachychiton populneus
(Kurrajong), Allocasuarina luehmannii (Bulloak) or
E. melliodora (Yellow Box), and sometimes with E.
albens (White Box). Shrubs are typically sparse or
absent, although this component can be diverse
and may be locally common, especially in drier
western portions of the community. A variable
ground layer of grass and herbaceous species is
present at most sites. At severely disturbed sites
the ground layer may be absent. The community
Figure 7 Indicative distribution of Inland Grey Box Woodland EEC. The areas shown in pink and/purple are the sub-regions where the
species or community is known or predicted to occur. They may not occur throughout the sub-region but may be restricted to certain
areas. http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=20072 accessed 11 June 2015
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generally occurs as an open woodland 15–25 m tall but in some locations the overstorey may be absent
as a result of past clearing or thinning, leaving only an understorey.
Inland Grey Box Woodland occurs predominately within the Riverina and South West Slopes regions of
NSW down to the Victorian border (Figure 7). It includes Albury to the east and may extend out west
towards Hay. This community also extends across the slopes and plains in Central and Northern NSW up
to the Queensland Border. This includes Yetman and Inverell in the North, Molong to the east of the
Central Slopes and plains and out towards Nymagee to the west.
Inland Grey Box Woodland occurs on fertile soils of the western slopes and plains of NSW. The
community generally occurs where average rainfall is 375- 800 mm pa and the mean maximum annual
temperature is 22- 26°C. There is a correlation between the distribution of Eucalyptus microcarpa
communities and soils of Tertiary and Quaternary alluvial origin, largely corresponding with the Red
Brown Earths.
The majority of remnant patches of Inland Grey Box Woodland survive with trees largely intact but with
the shrub or ground layers degraded to varying degrees through grazing or pasture modification. Some
species that are part of the community appear intolerant to heavy grazing by domestic stock and are
confined to the least disturbed remnants. Numerous examples of Inland Grey Box Woodland EEC were
recorded during roadside vegetation surveys in Lachlan Shire, and may have been historically present in
some other areas.
Identification of Mallee and Mallee-Broombush dominated woodland and shrubland, lacking
Triodia, in the NSW South Western Slopes Bioregion
This community has not been recorded in
Young Shire but it has been predicted that it
may occur there.
Mallee and Mallee-Broombush dominated
woodland and shrubland, lacking Triodia, in
the NSW South Western Slopes Bioregion
varies in structure from tall mallee woodland
with an open to mid-dense shrub layer and
ground cover (sparseness perhaps an artifact
of grazing history), to open or very dense
mallee shrubland, with or without Broombush
(Melaleuca uncinata). Three variants have
been described (Benson 2008) as distinct
communities, based largely on canopy
composition and their tendency to occur on
somewhat different landforms. These are 'ID
355: Bull Mallee-White Mallee tall mallee
woodland on red sandy loam soils in the

Figure 8 Indicative distribution of Mallee and Mallee-Broombush
Woodland EEC. The areas shown in pink and/purple are the subregions where the species or community is known or predicted to
occur. They may not occur throughout the sub-region but may be
restricted to certain areas.
http://www.environment.nsw.gov.au/threatenedspeciesapp/profil
e.aspx?id=20149 accessed 11 June 2015
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central western slopes of NSW'; 'ID 177: Blue Mallee-Bull Mallee-Green Mallee very tall mallee
shrubland of the West Wyalong region, NSW South Western Slopes Bioregion', and 'ID 178: BroombushGreen Mallee-Blue Mallee very tall shrubland on stony rises in the NSW South Western Slopes
Bioregion'. Benson noted however that these units do intergrade. The floristic composition of shrub
layer and ground cover varies widely within, and overlaps between, the variants and the variability in
the density and floristic composition of the shrub and ground layers may be partly a consequence of
grazing history.
This community typically has a canopy layer co-dominated by the mallee eucalypts Eucalyptus behriana
(Bull Mallee) and E. dumosa (White Mallee), with either (on flat land) E. socialis (Red Mallee), or (on low
rises) E. polybractea (Blue Mallee) and E. viridis (Green Mallee). More rarely, on higher rocky rises, the
dominant species may be E. polybractea and either E. viridis or E. dwyeri (Dwyer's Red Gum), with a tall
shrub layer of Melaleuca uncinata. Additional conspicuous tree species may include Casuarina cristata
(Belah), Callitris glaucophylla (White Cypress Pine), and C. endlicheri (Black Cypress Pine). The shrub
layer may vary strongly from site to site but typically includes Acacia species such as A. hakeoides (Hakea
Wattle), A. havilandiorum (Havilands Wattle), A. rhigiophylla (Dagger-leaf Wattle), A. rigens (Nealie), A.
tetragonophylla (Dead Finish) and A. homalophylla (Yarran); Eremophila species such as E. deserti
(Turkeybush), E. longifolia (Berrigan, Emu Bush) and E. sturtii (Narrow-leaf Emu-bush, Turpentine Bush);
Melaleuca uncinata; Alectryon oleifolius subsp. canescens (Western Rosewood); Dodonaea viscosa
subsp. cuneata (Wedge-leaf Hopbush); and Myoporum montanum (Western Boobialla). Ground cover is
variable but includes daisies, small chenopods, Sida corrugata, Cheilanthes spp. (Rock Ferns) and a
variety of other forb and grass species.
Mallee and Mallee-Broombush dominated woodland and shrubland, lacking Triodia, in the NSW South
Western Slopes has a very highly restricted distribution, with known occurrences falling with a region of
less than 4000 km2 bounded by Lake Cowal - Temora - Ardlethan – Ungarie (Figure 8). It is estimated
that the total area remaining is around 2300 hectares within the local government areas of Bland and
Temora. Most remaining areas are on private property or within roadside easements, though small
areas are known from the following Natures Reserves: Buddigower, The Charcoal Tank, portions of
South West Woodland (former Blue Mallee Flora Reserve and State Forest and Wyalong State Forest)
and possibly Big Bush.
Figure 9 Mallees and Mallee
Broombush occur together in
Lachlan Shire, but not the Bull
Mallee and Blue Mallee
dominated communities
described for this EEC; as well,
Triodia species are usually
present.
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Identification of Myall Woodland in the
Darling Riverine Plains, Brigalow Belt South,
Cobar Peneplain, Murray-Darling Depression,
Riverina and NSW South Western Slopes
bioregions
Myall Woodland in the Darling Riverine Plains,
Brigalow Belt South, Cobar Peneplain, MurrayDarling Depression, Riverina and NSW South
western Slopes bioregions has an open to sparse
tree canopy up to 10 metres tall dominated by
Acacia pendula (Myall or Boree), which may occur
in pure stands, particularly south of the mid-Lachlan
River district, or in combination with other trees
such as Casuarina cristata, Acacia homalophylla
(Yarran), A. oswaldii (Miljee), Alectryon oleifolius
(Rosewood), Apophyllum anomalum (Warrior bush)
Figure 10 Indicative distribution of Weeping Myall Woodland
and Capparis spp. The mistletoe, Amyema quandang, EEC. The areas shown in pink and/purple are the sub-regions
where the species or community is known or predicted to occur.
is common on the branches of Acacia pendula
They may not occur throughout the sub-region but may be
throughout. The shrub layer varies substantially with restricted to certain areas.
http://www.environment.nsw.gov.au/threatenedspeciesapp/pr
latitude and grazing history (Beadle 1948), and may
ofile.aspx?id=10973 accessed 11 June 2015
be virtually absent in some stands. Atriplex
nummularia (Old man saltbush) was historically one of the dominant understorey shrubs in the south,
but is now uncommon in the community (Moore 1953). Other chenopod shrubs, such as Atriplex
semibaccata (Creeping saltbush), Enchylaena tomentosa (Ruby saltbush), Maireana aphylla (Cotton
bush), M. decalvens (Black cotton bush), M. excavata, M. pentagona (Hairy bluebush), Rhagodia
spinescens (Thorny saltbush) and Sclerolaena muricata (Black rolypoly), are among the most frequent
shrubs in the understorey of Myall Woodland south of the mid Lachlan district. Further north, nonchenopod shrubs, such as Eremophila maculata (Spotted fuchsia), Apophyllum anomalum (Warrior
bush) and Atalaya hemiglauca (Whitewood) become more prominent components of the community,
although some chenopods may still be common. The ground layer includes a diversity of grasses and
forbs, and varies in cover depending on grazing regime and occurrence of recent rain. Chloris truncata
(Windmill grass), Einadia nutans (Climbing saltbush), Enteropogon acicularis (Curly windmill grass),
Rhodanthe corymbiflora (Small white sunray), Solanum esuriale (Quena) and Sporobolus caroli (Fairy
grass), are frequent throughout the range of the community. Astrebla spp. (Mitchell grasses),
Austrostipa aristiglumis (Plains grass), Dichanthium sericeum (Queensland bluegrass) and Panicum
decompositum (Native millet) frequently occur in Myall Woodland north from the mid-Lachlan River
region, while Austrodanthonia spp. (White-top or Wallaby grasses), Austrostipa scabra (Rough
speargrass), and herbs such as Chrysocephalum apiculatum (Common everlasting), Goodenia pusilliflora,
Myriocephalus rhizocephalus (Woolly-heads) and Swainsona spp. (Bladder peas), are more prominent in
the south.
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The structure and composition of the community varies, particularly with latitude, as chenopod shrubs
are more prominent south of the Lachlan River district, while other woody species and summer grasses
are more common further north. In some areas the shrub and canopy stratum may have been reduced
or eliminated by clearing or heavy grazing, leaving derived grassland that may still constitute this
community. Weeping Myall was noted along roadsides through much of Lachlan Shire (Figure 10).
Identification of White Box Yellow Box Blakely’s Red Gum Woodland
Yellow Box-Blakely’s Red Gum Grassy
Woodland and Grassy White Box Woodlands
were originally considered separate
communities. Experts subsequently identified
numerous similarities and intergradations
between the two, and they are now collectively
known as White Box-Yellow Box-Blakely’s Red
Gum Grassy Woodland and Derived Native
Grassland. This highlights the important
contribution of the understorey to the
biodiversity and function of this ecological
community.
In NSW there are two definitions for the Box
Gum Grassy Woodlands EEC, one a national
definition under the EP&BC Act, and the other a
state definition under the Threatened Species
Figure 11 Indicative distribution of Box Gum Grassy Woodland
EEC. The areas shown in pink and/purple are the sub-regions
Conservation Act. Both definitions describe this
where the species or community is known or predicted to occur.
ecological community as a woodland or derived
They may not occur throughout the sub-region but may be
grassland (a woodland with the trees removed)
restricted to certain areas.
with a groundlayer of native tussock grasses and http://www.environment.nsw.gov.au/threatenedspeciesapp/pro
file.aspx?id=10837 accessed 11 June 2015
herbs, and a sparse scattered shrub layer. White
Box (Eucalyptus albens), Yellow Box (E. melliodora) or Blakely’s Red Gum (E. blakelyi) dominate the
community where a tree layer still occurs. This community must occur within the relevant geographic
area to be considered Box-Gum EEC under either legislation.
The geographic range for Box Gum Grassy Woodlands EEC has been identified as an arc along the
western slopes and tablelands of the Great Dividing Range from Southern Queensland through NSW to
central Victoria (Figure 11). It occurs in the Brigalow Belt South, Nandewar, New England Tableland,
South Eastern Queensland, Sydney Basin, NSW North Coast, South Eastern Highlands, South East Corner,
NSW South Western Slopes, Victorian Midlands and Riverina Bioregions. This ecological community
occurs in areas where rainfall is between 400 and 1200 mm per annum, on moderate to highly fertile
soils at altitudes of 170 metres to 1200 metres. In general, White Box is more prevalent in the west, and
Yellow Box – Red Gum in the east. Yellow Box and Blakely’s Red Gum are generally dominant on the
Tablelands and form mosaics with White Box on the eastern Slopes.

42

Lachlan Shire Council
Roadside Vegetation Assessment and Prioritisation for Rehabilitation

Some other canopy species that may occur in association with the Box-Gum Woodland EEC include
Western or Inland Grey Box (Eucalyptus microcarpa), Coastal Grey Box (E. moluccana), Fuzzy Box (E.
conica), Apple Box (E. bridgesiana), Red Box (E. polyanthemos), Red Stringybark (E. macrorhyncha),
Long-leaved Box (E. goniocalyx), Brittle Gum (E. mannifera), Candlebark (E. rubida), Cabbage Gum (E.
amplifolia), White Cypress Pine (Callitris glaucophylla), Black Cypress Pine (Callitris enderlicheri),
Kurrajong (Brachychiton populneus), Drooping White cypress (Allocasuarina verticillata).
At this point the definitions start to differ:
1) Under EP&BC Act (DEH, 2006) the community must have:
a. An intact tree layer and a predominantly native ground cover, or
b. An intact native ground layer with a high diversity of native plant species, but no
remaining tree layer
c. A patch with a continuous shrub layer with less than 30% cover; more than 30% is not
considered to be a grassy woodland, and is excluded from the listing (note: Box Gum
Woodland EEC in this condition is not excluded under NSW legislation – see below)
d. Minimum patch size of 0.1ha, or 1,000m2 for areas with canopy; the understorey must
have 12 or more native understorey species present (not including grasses), and one of
these must be identified as “important” from a provided list of species, OR be larger
than 2ha, and with 20 or more mature trees per hectare or significant natural
regeneration of eucalypts
2) Under NSW TSC Act (NPWS, 2002) size or age of the remnant are not determining factors for
potential EEC patches. Remnants can be considered Box-Gum EEC if the characteristic trees are
present, or are likely to have been; also, the patch must be grassy and have listed characteristic
species occurring or in the soil seedbank. This determination allows for degraded sites to be
included if there is potential for assisted natural regeneration of the overstorey or understorey.
Examples of various conditions of the Box-Gum EEC include:
a. Multi-aged overstorey with a grassy, herb-rich understorey: Remnants in this condition
are generally very scarce and are usually confined to travelling stock reserves, roadside
vegetation, cemeteries, some national parks and the occasional private property. A
number of good examples occur in Young Shire, including sections of roadside
vegetation along Weedallion Rd, west of Young.
b. Partially cleared/thinned stands with a mixture of native and exotic understorey species:
This condition is generally far more common than the above; however its longterm
future is often insecure due to inadequate regeneration of overstorey species. Often
current management (e.g. set-stocking) is inconsistent with tree regeneration. A
number of good examples occur in Young Shire, including sections of roadside
vegetation around Thuddungra, Monteagle, Murringo and Memagong.
c. Stands where White Box, Yellow Box or Blakely’s Red Gum trees have been removed
and other species dominate the canopy. This condition occurs in woodlands where the
characteristic trees occur in conjunction with Black and White Cypress Pine. The
understorey is often in reasonable to very good condition. Identifying Box-Gum EECs in
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this condition can be problematic without a historical perspective on vegetation of a
site. This condition is becoming more common around Young Shire.
d. Grasslands (secondary or derived grasslands), where the tree overstorey has been
removed and only the Box-Gum Woodland understorey is present: This condition is not
very common in Young Shire. It is likely to be relatively easy to rehabilitate if
appropriate management strategies are implemented. Unfortunately, conflicting land
use requirements often result in continuing degradation of this form of the Box-Gum
EEC.
e. Degraded remnants that have few, if any, native species in the understorey: This
condition is typical of Box-Gum Woodland where agricultural practices have been more
intensive (e.g. pasture improvement over long periods). There are a number of roadside
areas in Young Shire that retain a good canopy cover with the characteristic species
dominating, but with a highly degraded understorey.
In all instances the state definition takes precedence over the national definition, with the result that
many of the more degraded roadside remnants in Young Shire can be classified as potential EEC. This
raises the next question about defining assisted natural regeneration. Determining whether the
vegetation will respond to assisted natural regeneration will often be highly problematic. Sites where
there is unlikely to be sufficient seed remaining in the soil for the understorey or overstorey to
regenerate are not part of the EEC. For example, trees under which intensive cropping of annual crop
species has occurred and is ongoing, and trees within urban backyards are unlikely to be part of the
community. Conversely, trees with exotic pastures underneath and those in larger urban open spaces
will generally be part of the community. Thus highly degraded roadside areas such as seen along some
sections Olympic Highway and Henry Lawson Way are included as potential EEC, and have works
programs prioritized as special management areas.
Difficulties will arise when faced with decisions on whether particular sites are able to respond to
assisted natural regeneration. Areas identified as special management because they have Box-Gum
Woodland EEC present as a highly degraded remnant need to be considered within the overall
framework of the project, including available resources and sustainable ecological outcomes. Where
works priority listings of special management have been given, the site report will list elsewhere the
conservation value and recovery potential of the site as non-EEC bushland, and this may provide further
support for decisions about initiating a restoration project in this area. Management practices that aim
to prevent further degradation of this area or adjoining areas are generally provided in these cases.
The NSW Scientific Determination (DECCW, 2002) lists one of the recovery actions for this community as
further investigation of the regeneration potential of various conditions of this EEC in a range of
environmental situations. A range of additional resources for the conservation and management of BoxGum Woodlands are available, and may provide additional funding. Other EECs, such as White Box and
Inland Grey Box Grassy Woodlands, have had similar impacts and disturbance histories, and can be
managed using similar criteria.
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How to handle Special Management road segments
A number of roadside areas have medium to low conservation value and recovery potential and would
normally be considered as lower priority for completion of works. Some of these areas have threatened
species or Endangered Ecological Communities present and are the subject of additional regulatory
requirements, even though they are often quite degraded. The following sections summarise
information from the NSW Scientific Committee final determination and the threatened
species/community profiles to provide an understanding of the mechanisms through which they are
degraded (key issues) and ways to support and improve the overall condition of the community or
species (recovery strategies and activities to assist the community/species). While the recovery
strategies are aimed more at a management level, the activities to assist are specifically relevant to
people who are working on the ground in or near the endangered community or threatened species.
Fuzzy Box Woodland on alluvial Soils of the South Western Slopes, Darling Riverine Plains
and Brigalow Belt South Bioregions
Key Issues for this community
Less than 5% of Fuzzy Box Woodland on alluvial soils of the South Western Slopes, Darling Riverine
Plains and Brigalow Belt South bioregions is estimated to remain compared to pre-European times due
to past clearing. Fuzzy Box was considered a plentiful tree along the Lachlan River plains west of Forbes
at the start of the 20th century. While broadscale clearing has now largely ceased in these areas,
clearing of isolated paddock trees and further clearing of remnants, including regrowth, remain threats.
Other symptoms of degradation prevail, including the senescence of relict plants, lack of regeneration
due to grazing, lack of fire and weed invasion. Weeds may be very common at some sites. They include
the forb species Plantago lanceolata, Verbena bonariensis and Marrubium vulgare and the grass species
Bromus diandrus, Vulpia myuros, Lolium perenne, Paspalum dilatatum and Hyparrhenia hirta.
Recovery strategies
Priority actions are the specific, practical things that must be done to recover a threatened species,
population or ecological community. The Office of Environment and Heritage has identified 13 priority
actions to help recover the Fuzzy Box Woodland on alluvial Soils of the South Western Slopes, Darling
Riverine Plains and Brigalow Belt South Bioregions in New South Wales.








Determine optimal management regimes for management of high quality remnants (e.g. fire
regimes).
Review Weddin Mountains NP Fuzzy Box project and investigate feasibility of continuing study
at campground sites.
Collate mapping data and implement on ground mapping of this EEC to fill gaps.
Survey key identified remnants on public land in order to identify remnant in high condition and
protect sites as demonstration areas for EEC management. .
Review operational guidelines for Weddin Mountains NP Reserve Fire Management Strategy to
protect this EEC from fire (add prescription if known).
Produce map of predicated pre-1750 extent.
Identify key sites to be acquired or targeted for conservation incentive payments.
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Encourage consent authorities to apply best practice standards and develop site management
guidelines.
Disseminate information on EECs to landholders and promote recovery.
Liaise with Grassy Box Network in Queanbeyan to determine NWB actions.
Encourage land managers to employ best management practice standards in controlling noxious
weed or pest species in EECs.
Develop a database of EEC sites on private land and determine site specific management
strategies.
Survey and map extant of Fuzzy Box Woodland EEC.

Activities to assist this community
 Encourage and facilitate improved management of remnants, initially the highest priority and
later working down the list as funds permit.
 Weed control.
 Develop a database of sites, owners and management action required.
 Prioritise the list of sites for action.
 Identification and survey of remnants.
Inland Grey Box Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain,
Nandewar and Brigalow Belt South Bioregions
Key issues for this community
From the NSW Scientific Committee final determination (2008)
The threats to the Grey Box (E. microcarpa) Grassy Woodlands and Derived Native Grasslands of SouthEastern Australia ecological community are common to many grassy ecosystems throughout the
intensive land use zone of south-eastern Australia and include: vegetation clearing primarily for
agricultural purposes; consequent fragmentation of native vegetation remnants; inappropriate land
use regimes (grazing, fire, herbicides, fertilizer addition); weed invasion; the low level of protection in
reserves; and climate change. Many of the threats to the ecological community also have adverse
impacts on threatened species associated with the ecological community.
The major threat to the viability of small and isolated fragments occurs via the exposed edges of the
fragment. If the edges (perimeter) of the fragment are large relative to its area, then greater
opportunity exists for disturbances from the surrounding modified landscape to influence the core of
the fragment. This is particularly evident when comparing long, linear remnants (for example, as
commonly occurs along roadsides or river fronts) with larger or more square-shaped remnants (for
example, in the case of some reserves). Remnants that are located closer to towns are directly
impacted by peri-urban related disturbances, for example, higher human visitation and recreational
pressures, infrastructure developments and firewood collection. Some of these sites also may be
zoned for residential, commercial or industrial purposes, potentially limiting opportunities for
conservation actions.
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Recovery strategies
Priority actions are the specific, practical things that must be done to recover a threatened species,
population or ecological community. The Office of Environment and Heritage has identified 9 priority
actions to help recover the Inland Grey Box Woodland in the Riverina, NSW South Western Slopes,
Cobar Peneplain, Nandewar and Brigalow Belt South Bioregions in New South Wales.











Liaise with Grassy Box Conservation Management Network in Queanbeyan to determine NWB
actions.
Continue the operation of the Grassy Box Conservation Management Network in NSW.
Employ extension officers to coordinate CMN's to facilitate the implementation of actions,
promote the use of existing management kits and develop further guidelines to address
management issues. .
Ensure Inland Grey Box Woodland is afforded a high level of protection by relevant
environmental management committees when developing environmental policy.
Use management agreements and incentives on private land to manage total grazing pressure
through such actions as removal of artificial water points and feral and native herbivore control.
Undertake an annual monitoring program at both fenced and unfenced locations, to determine
the condition of vegetation and the effects of management actions.
Produce and distribute information regarding ecological requirements, known records,
conservation actions etc. to interest groups and the public.
Determine optimal management regimes for the management of high quality remnants (e.g.
grazing regimes, fire regimes).
Survey key identified remnants on public land in order to identify remnant in high condition and
protect sites as demonstration areas for EEC management.

Activities to assist this community
 Assist the regeneration of the community through the continuation and/or adoption of
sustainable grazing practices.
 Re-instate appropriate fire regimes.
 Control grazing by feral rabbits and undertake programs to reduce feral cat populations.
 Manage and reduce weed invasion.
 Reduce firewood cutting and stop small scale clearing.
 Address widespread environmental issues such as salinity.
Mallee and Mallee-Broombush dominated woodland and shrubland, lacking Triodia, in the
NSW South Western Slopes Bioregion
Key issues for this species
From the NSW Scientific Committee final determination (2010):
This community occurs mainly on private lands and roadside easements, and is poorly represented in
conservation reserves. It has a very highly restricted distribution, with known occurrences falling with a
region of less than 4000 km2 bounded by Lake Cowal - Temora - Ardlethan - Ungarie. Estimation of the
extent of occurrence within this region is difficult due to the lack of detailed mapping. The community
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provides habitat for the following species listed under the Threatened Species Conservation Act 1995:
Bush Stone-curlew - Endangered; Malleefowl - Endangered; Gilbert's Whistler - Vulnerable; Shy
Heathwren - Vulnerable; Southern Scrub-robin - Vulnerable; and the herb Spiny Peppercress Vulnerable.
Current or potential threats to the Mallee and Mallee-Broombush dominated woodland and shrubland,
lacking Triodia, in the NSW South Western Slopes Bioregion community include clearing of remnants for
agriculture and road and easement works, inappropriate fire regimes, deterioration of genetic health
and loss of ecosystem function due to small patch size, weed invasion, grazing and browsing by
domestic and feral herbivores. Additional threats occur at roadside sites include rubbish dumping,
firewood collection, changes in grazing management, continuous grazing, and herbicide spraying.
Past clearing activities have severely fragmented the community, creating patches with large edge-toarea ratios and reducing movement of animals and plant pollen and propagules. Fire regime (frequency,
intensity and seasonality) may have profound effects on mallee vegetation types, and particular
sequences of fire and subsequent wet or dry seasons may drive structure and floristics of mallee
assemblages in very different and long-lasting directions. High fire frequency is likely to eliminate
resprouting canopy species, exhausting their lignotubers; conversely, absence of fire may exhaust the
long-lived soil seed bank of shrub and ground-cover species.
Weed invasion may constitute a threat to the persistence of constituent species of the Mallee and
Mallee-Broombush dominated woodland and shrubland, lacking Triodia, in the NSW South Western
Slopes Bioregion community, and/or to elements of its ecological function. Much of the remnant Mallee
and Mallee-Broombush dominated woodland and shrubland, lacking Triodia, in the NSW South Western
Slopes Bioregion occurs as small patches, including along road verges, and in such situations may be
expected to be more exposed and vulnerable to weed invasion.
Recovery strategies
Priority actions are the specific, practical things that must be done to recover a threatened species,
population or ecological community. The Office of Environment and Heritage has identified 0 priority
actions to help recover the Black Gum in New South Wales.
Activities to assist this species
 Map the distribution of this community and from this mapping prioritise sites for ongoing
management and monitoring.
 Reduce agricultural grazing pressures through the adoption of suitable grazing regimes,
including exclusion, which allow for regeneration.
 Control feral rabbit and goat populations to reduce erosion and grazing pressure.
 Identify roadside remnants and protect during roadworks and roadside management activities.
 Increase connectivity between remnant vegetation patches were possible to reduce the
ecological impact associated with environmental fragmentation.
 Rehabilitate the understorey of remnants via weed control.
 Involve stakeholders in the management of remnants, and distribute information about this EEC
to the community.
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Ensure that the fire sensitivity of the community is considered when planning hazard reduction
and asset management burning.
Protect sites from inappropriate burning.

Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain,
Murray-Darling Depression, Riverina and NSW South Western Slopes bioregions
Key issues for this community
Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, Murray-Darling
Depression, Riverina and NSW South western Slopes bioregions has been substantially reduced and
modified by clearing and grazing over the past 160 years. In many areas of the Riverina, Myall
Woodland has been eliminated and replaced by a grassland of Chloris, Austrodanthonia and Austrostipa,
that lacks the woody components of the original woodland vegetation. High levels of grazing also led to
the replacement of tall perennial tussock grasses with short perennial grasses and unpalatable annual
herbs, as well as introduction of exotic herbs and grasses such as Bromus spp., Erodium spp., Lepidium
africanum, Medicago spp., Sisymbrium spp. and Trifolium spp. Introduced shrubs, notably Lycium
ferocissimum (African boxthorn) have also invaded some areas occupied by the community. Extant
remnants of Myall Woodland are therefore in various states of modification that reflect their history of
tree removal and grazing.
Recovery strategies
Priority actions are the specific, practical things that must be done to recover a threatened species,
population or ecological community. The Office of Environment and Heritage has identified 0 priority
actions to help recover the Black Gum in New South Wales.
Activities to assist this species
 Control feral herbivores, particularly rabbits and goats.
 Strategic grazing of Myall woodland and open grassy woodland to allow regeneration of A.
pendula and other key plant species of the EEC.
 Conduct integrated weed control in Myall Woodland, particularly for African Boxthorn and
Patterson's Curse.
 Encourage landholders to protect and manage their Myall Woodlands using VCAs and
incentives.
 Ensure no further loss of Myall Woodland, acquire land for reservation of Myall Woodland that
is currently poorly represented in reserve system.
 Undertake research into the control of Bag Moth in Myall Woodland.
 Identify key areas of Myall Woodland, using existing mapping information and other sources.
White Box Yellow Box Blakely’s Red Gum Woodland
Key issues for this community
From the NSW Scientific Committee (2010) Final determination:
White Box Yellow Box Blakely's Red Gum Woodland has been drastically reduced in area and highly
fragmented because of clearance for cropping and pasture improvement. Austin et al. (2000) found the
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community had been reduced to less than 1% of its pre-European extent in the Central Lachlan region.
Comparable degrees of reduction have been documented for NSW south western slopes and southern
Tablelands (estimated <4% remaining, Thomas et. al. 2000).
Remnants are subject to varying degrees of threat that jeopardise their viability. These threats include:
further clearing (for cropping, pasture improvement or other development); deterioration of remnant
condition (caused by firewood cutting, increased livestock grazing, weed invasion, inappropriate fire
regimes, soil disturbance and increased nutrient loads); degradation of the landscape in which
remnants occur (including soil acidification, salinity, and loss of connectivity between remnants). The
understorey may be highly modified by grazing history and disturbance. Light grazing and burning may
also be a problem and lead to Aristida ramosa dominance (Lodge & Whalley 1989).
The condition of remnants ranges from relatively good to highly degraded, such as paddock remnants
with weedy understories and only a few hardy natives left. A number of less degraded remnants have
survived in Travelling Stock Routes, cemeteries and reserves, although because of past and present
management practices understorey species composition may differ between the two land uses. Some
remnants of the community may consist of only an intact overstorey or an intact understorey, but
may still have high conservation value due to the flora and fauna they support. Other sites may be
important faunal habitat, have significant occurrences of particular species, form part of corridors or
have the potential for recovery. The conservation value of remnants may be independent of remnant
size. Disturbed remnants are still considered to form part of the community including remnants where
the vegetation, either understorey, overstorey or both, would, under appropriate management, respond
to assisted natural regeneration, such as where the natural soil and associated seed bank are still at
least partially intact.
Recovery strategies
 Continue the operation of the Conservation Management Networks in NSW.
 Employ extension officers to facilitate implementation of actions.
 Maintain database of Box-Gum Woodland under all conservation agreements and recovery
actions.
 Identify key sites for protection or acquisition.
 Survey key identified remnants on public land in order to identify remnant in high condition and
protect sites as demonstration areas for EEC management.
 Negotiate protection of sites through management agreements and covenants.
 Target Box-Gum Woodland sites for incentive and long-term stewardship schemes, especially on
private land and TSRs.
 Integrate conservation of Box-Gum Woodland with other landscape conservation programs.
 Ensure Box-Gum Woodland is afforded high level of protection by relevant environmental
management committees when developing environmental policy.
 Prepare management plans for high priority sites.
 Promote use of existing management kits and develop further guidelines to address
management issues.

50

Lachlan Shire Council
Roadside Vegetation Assessment and Prioritisation for Rehabilitation

















Identify sites where current management practices are beneficial to biodiversity and promote
these as models for best practice.
Target priority weeds for control.
Install markers and signs along roads, tracks, rail & utility easements.
Determine optimal management regimes for management of high quality remnants (e.g. fire
regimes).
Determine techniques for restoring degraded remnants.
Investigate opportunities and promote examples where agricultural practices are integrated
successfully with conservation.
Identify methods for controlling particular introduced species identified as significantly
threatening.
Survey and analyse distribution of groups of organisms other than vascular plants to gain
understanding of geographical and ecological patterns.
Undertake genetic research of key components (e.g. forbs, grasses, shrubs).
Continue to assess social and economic benefits and costs of Box-Gum Woodland conservation.
Develop agreed guidelines for identification and assessment of remnant quality.
Produce map of predicated pre-1750 extent of Box-Gum Woodland.
Collate existing survey and mapping data and use towards production of integrated and
updatable map.
Identify gaps in survey and assessment data across Box-Gum Woodland distribution and target
future surveys to target these gaps.
Investigate use of remote sensing techniques to assist in future survey work.

Activities to assist this community
 Undertake control of rabbits, hares, foxes, pigs and goats (using methods that do not disturb the
native plants and animals of the remnant).
 Manage stock to reduce grazing pressure in high quality remnants (i.e. those with high flora
diversity or fauna habitat).
 Do not harvest firewood from remnants (this includes living or standing dead trees and fallen
material). Leave fallen timber on the ground.
 Erect on-site markers to alert maintenance staff to the presence of a high quality remnant or
population of a threatened species.
 Encourage regeneration by fencing remnants, controlling stock grazing and undertaking
supplementary planting, if necessary.
 Undertake weed control (taking care to spray or dig out only target species).
 Protect all sites from further clearing and disturbance; ensure remnants remain connected or
linked to each other; in cases where remnants have lost connective links, re-establish them by
revegetating sites to act as stepping stones for fauna, and flora (pollen and seed dispersal).
 Mark remnants onto maps (of the farm, shire, region, etc) and use to plan activities (e.g.
remnant protection, rehabilitation or road, rail and infrastructure maintenance work). On-site
markers can alert maintenance staff to the presence of a threatened species.
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BIODIVERSITY
WHY BIODIVERSITY MATTERS
Healthy ecosystems support life on earth and
are vital to the wellbeing of present and
future generations. Ecosystem services
provide life-sustaining benefits and maintain
the conditions for life on earth. Green plants
produce oxygen and remove carbon dioxide
from the atmosphere; bacteria and fungi
break down organic matter in the soil; and
vegetation cleans and filters water, traps
sediment and recycles nutrients. Maintenance
of the diversity of animals, plants and microorganisms is at the heart of a healthy
ecosystem (Australia’s Biodiversity
Conservation Strategy 2010 – 2020).
Biodiversity supports economies and cultures.
It forms the basis of our primary production
industries, such as agriculture, forestry and
fisheries, and provides services to those
industries, for example by pollinating plants,
contributing to soil health and recycling
nutrients. Biodiversity is also the basis for the
production of many other important human
services such as medicines, and is
fundamental to the culture of Indigenous
peoples. Parks, wilderness areas and open
spaces offer scenic and peaceful places to
relax and exercise, and provide a focal point
for community gatherings. Natural systems
are the laboratories for scientific research and
the basis for recreational activities such as
fishing, boating, diving, camping and hiking.
As well, the economic and social benefits of
biodiversity are considerable.
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Biodiversity is the variety of all life forms on earth; it is the different plants, animals and microorganisms; their genes; and the terrestrial, marine and freshwater ecosystems of which they are a part
(Australia’s Biodiversity Conservation Strategy 2010 – 2020). Biodiversity exists at three main levels:





genetic diversity—the variety of genetic information that is contained in all living things and
that varies within and between the populations of organisms making up single species or wider
groups
species diversity—the variety of species on earth
ecosystem diversity—the variety of the earth’s habitats, ecosystems and ecological processes.

An ecosystem is a natural unit consisting of all plants, animals and micro-organisms in an area,
functioning together with all the non-living physical factors, including soil, rocks, minerals, water sources
and the local atmosphere. An ecosystem’s size is not fixed: it could be the ocean, an entire rainforest or
a single backyard.
Conservation is an overarching term that means the protection, maintenance, management, sustainable
use and restoration of the natural environment. Sustainable use is the use of components of biodiversity
in a way and at a rate that does not lead to the long-term decline of biodiversity, thereby maintaining its
potential to meet the needs and aspirations of present and future generations.
As biodiversity is not completely known at most spatial scales planning is generally based on surrogates
for which data are available and, hence, assumed or hoped to be effective for the conservation of
unknown biodiversity. To this end mapping is very important for communicating spatial data related to
biodiversity. In particular, geographical information systems (GIS) should be used where possible to
undertake mapping, data presentation, statistical analysis and trend monitoring (Falding et al 2001,
Biodiversity Planning Guide for Local Government). However, the quality of the spatial data available for
the Lachlan Shire varies considerably (age of data, methodology, positional and attribute accuracy etc)
and limitations need to be understood. Maps produced using predictive modelling, both interpolation
and extrapolation, can create the illusion of rigour and accuracy but if un-validated remain simply a
model with the inherent limitations that that entails. Environmentally sensitive area (ESA) mapping
undertaken by DECCW to assist with local and regional planning are potentially amongst the most
valuable of the modelled data sets as some field validation has been undertaken. This is included as a
key layer in the maps illustrated in Figure 13.
When attempting to identify high value conservation assets much of the focus is placed on the nature
and condition of surviving vegetation remnants. However, vegetation communities co-exist with the
fauna that inhabit and symbiotically sustain them. There is an increasing number of studies within the
scientific literature to suggest that approaching conservation from the perspective of fauna diversity and
abundance is equally important and a potentially more responsive and strategic method of managing
biodiversity.
In an effort to identify biodiversity assets the following maps combine fauna species richness with
identified vegetation assets. The study provides a sound starting point on which to identify and prioritise
sites of high biodiversity value.
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DATA SOURCES
The biodiversity maps have been created from existing mapping resources and drawn from fauna
records from two large existing databases. Data from the two fauna databases was compiled from
records from 1st of January 1999 to August 2015. This approach allowed for the use of records with
reasonable currency and reflects a time period where the key source information from semiprofessional and amateur groups was systematically collected.
Details of these sources are provided in the following sections.
Existing mapping
LCMA & CWCMA HCV (High Conservation Value) vegetation layer.
This layer is based on an updated version of the extant vegetation dataset from DEC (2006)
'Reconstructed and Extant Distribution of Native Vegetation in the Central West Catchment' and
'Reconstructed and Extant Distribution of Native Vegetation in the Lachlan Catchment' NSW Department
of Environment and Conservation, Dubbo. It has been combined with rasters of Overcleared Mitchell
Landscapes; 40m Buffers of 3rd Order and Above Streams; and 100m Buffers of National Parks. It was
prepared to guide local government councils in broadly identifying Environmentally Sensitive Areas
(ESAs) and is not suitable for use at the property scale. OEH provides the following information as a
technical note accompanying this mapping resource (Identifying and Mapping Environmentally Sensitive
Areas for Councils in North West NSW (DECCW 2008)). High sensitivity value vegetation includes:











vegetation in overcleared landscapes (<30%vegetation cover remaining)
vegetation communities with <30% remaining within a Catchment Management Area.
Rare vegetation communities (<1000 ha remaining).
Endangered Ecological Communities (EEC’s). Note that at the scale that mapping is available
many of these will not be mapped and hence will not be included on the map.
Riparian communities, wetlands and vegetation within 40m of major waterways. Information on
wetlands was sourced from the NSW Wetlands Database. Wetlands provide habitat for nearly all
species under Migratory Agreements (eg JAMBA, CAMBA, Bonn) relevant to the Lachlan Shire.
These species are listed under the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 as a matter of national environmental significance.
Remnant vegetation within 100 m of lands reserved under the National Parks and Wildlife Act
1974.
Vegetation patches, (not in areas covered by the above list), that support known populations of
sedentary threatened species (invertebrates, reptiles, some mammals) and nest or roost sites
for mobile species such as birds and flying mammals. Note that not all areas containing
threatened species will be included due to our incomplete knowledge of many species. It should
be noted that many areas shown as moderate sensitivity on the map will also provide habitat for
more mobile threatened species.
Wildlife corridors. This includes important vegetation present in narrow strips (e.g. some stock
routes) as well as areas identified as being important for regional movement of biota.
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Wetlands of New South Wales
This database was created in 2003. Wetlands were identified using a combination of classification of
spectral classes of Landsat MSS and TM imagery and ancillary wetland information to create information
classes of broad wetland groups (floodplain wetlands, freshwater lakes, saline lakes, reservoirs,
estuarine wetlands and coastal lagoons and lakes). The data will then be used to assess the wetland
resource in each catchment.
Birdlife Australia Atlas
Data for the study area was purchased from the BirdLife Australia Atlas in August 2015. Established in
1998 the Birdlife Atlas 1998 has over 7000 atlassers and has amassed over 420,000 surveys, comprising
over 7.1 million bird records. Records are uploaded via the “birddata” portal by registered users.
Preferred methods for Birdlife Australia atlassers are 20 minute searches of a 2 hectare area to be
surveyed at least once every 12 months, fixed route monitoring, small or large area searches and
incidental records of rare, uncommon or unusual species or surveys of specific groups such as waders.
There is emphasis on repeating surveys where possible. Data accuracy is monitored by experienced
ornithologists.
Bionet
Bionet/The Atlas of NSW Wildlife (the Wildlife Atlas) is the Office of Environment and Heritage’s (OEH)
database of flora and fauna records. The Atlas contains records of plants, mammals, birds, reptiles,
amphibians, some fungi, some invertebrates (such as insects and snails listed under the Threatened
Species Conservation Act) and some fish. The flora and fauna records in the Atlas come from various
sources including:








survey data held in the Atlas’s in-built systematic survey modules (fauna survey and VIS Flora
survey)
OEH, including data from the Royal Botanic Gardens herbarium database, and from National
Parks and Wildlife staff and:
 Australian Museum
 Coffs Harbour Herbarium Specimen Register
 Department of Primary Industries (Forests NSW)
 Department of Sustainability, Environment, Water, Population and Communities –
Australian Bird and Bat Banding Scheme data for NSW; and
data submitted by ecological consultants, research scientists, and others (as part of the scientific
licence procedure)
data provided by other agencies, such as Forests NSW, the Australian Museum and the
Australian Bird and Bat Banding Scheme
historical reports
the general public

Data accuracy is monitored by OEH staff.
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PRESENTATION OF MAPPED DATA
Vegetation and wetland mapping was available as polygons while fauna records were initially created as
point data. Note that point data from a given fauna survey is most often placed at a single location
(given by coordinates) this is often the centroid of the study area. A single point can represent hundreds
and hundreds of observations or simply one observation. A standard 1km x 1 km grid was created
across the LGA and all fauna records within a cell were amalgamated to form a species list and then a
species richness figure for each 1km2 cell. This permitted comparison of data over a consistent
geographic unit that was at a scale that was suitable to encompass the whole LGA. The raster layer
created is based on interpolation of the 676 1km2 cells that contained fauna records.

Figure 12 Location of fauna records within the LGA. Note that large areas of the LGA contain no fauna records. Areas that contain no records
may contain areas of high biodiversity that have not been surveyed.

Threatened fauna species appears as point data on the maps to provide finer scale analysis. To better
display this visually we have dispersed the points randomly (computer generated) around the point
location. Each dispersed dot represents a species but not the number of individuals observed.
It is very important to recognise that there are far more records from accessible areas on public lands
with good habitat than on lands in private ownership.
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Results
Observations recorded since 1999 were included in the study. Key results include approximately 22892
records which includes



121, 5671 separately recorded observations of
322 species of native fauna



18 species of exotic/introduced species

And

Species counts for each Class of fauna recorded are:





13 species of Amphibia (frogs)
261 species of Aves (birds)
41 species of Mammalia (mammals and marsupials)
25 species of Reptilia (lizards and snakes)

These species counts includes records for 38 species of threatened fauna scheduled under the NSW TSC
Act. A full species list is available in Appendix A of this report and most commonly recorded species are
listed in Appendix B.
27 vegetation communities containing high conservation values were identified in the ESL mapping. This
included 4 Endangered Ecological communities scheduled under the NSW TSC Act.





Inland Grey Box Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain,
Nandewar and Brigalow Belt South Bioregions
Myall Woodland in the Darling Riverine Plains, Brigalow Belt South, Cobar Peneplain, MurrayDarling Depression, Riverina & NSW South West Slopes Bioregions
White Box, Yellow Box, Blakely's Red Gum Woodland
Coolibah - Black Box woodland of the northern riverine plains in the Darling Riverine Plains &
Brigalow Belt South Bioregions

Using available data the following biodiversity “hotspots” were compiled for the LGA. Areas containing
threatened species with high species richness (fauna) and high conservation value vegetation (ESL
mapping DECCW) were included. Note that much of the LGA has not been surveyed either
systematically or even in an ad hoc fashion. Species lists, particularly for specific locations, are far from
complete and many important sites would be excluded from Table 3. Hotspots primarily in road reserves
and TSRs are highlighted.

1

Most observations are of one individual species, however, some records contain hundreds and even thousands of
observations. For example one record from 2007 contains observations of 1100 Australian Pelicans on Lake
Cargellico at Dead Mans Point.
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Table 3 Biodiversity hotspots - high conservation value vegetation and high fauna species richness

GENERAL TYPE

NAME OR LOCATION

MAPPED AS

OWNERSHIP

Wetlands & dry woodland

Wonga Road

Dry Woodland

Boro Bogan Road near
Carolina State Forest

Dry Woodland

Between
Kaludah/Meadowview
Roads and Melrose
Road
East Woodland
Homestead
Middlefield Road

River Red Gum Black Box
Poplar Box
Woodland
Central West tussock
grasslands
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Central West tussock
grasslands
White Cypress Pine Poplar Box - Bulloak
woodland on
footslopes and plains
Mugga Ironbark Box - White Cypress
Pine woodland

Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Mallee woodland on
rocky hills, mainly of
the Cobar Peneplain
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Dry woodland on
rocky hills
Dry woodland on
rocky hills
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Dry woodland on
rocky hills

Dry Woodland

Dry Woodland

Osterley - Bulbodney
Creek Road

Dry Woodland

Watsons Gap Linton
Lane

Dry Woodland

Yellow Mountain

Dry Woodland

Tottenham State
Forest

Dry Woodland

Bulbodney State
Forest

Dry Woodland

Morndale
homestead/ Wilmatha

2

2

FAUNA
SPECIES

THREATENED
SPECIES

Private

80+

YES

Private

40+

YES

Private

100+

YES

Private

85+

YES

YES

Private

40+

YES

YES

Private

60+

YES

?

90+

YES

Public

75+

YES

YES

Public

60+

YES

YES

Private/Public

65+

YES

Ownership was estimated from viewing the parcel location and site description of individual fauna records and
may not be entirely accurate.
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GENERAL TYPE

NAME OR LOCATION

MAPPED AS

OWNERSHIP

Mallee woodland of
sandplains and
dunes
Dry woodland on
rocky hills
Mallee woodland of
sandplains and
dunes

Grey Box - White
Cypress Pine Poplar Box Smooth-barked
Coolabah on red
earths

2

FAUNA
SPECIES

THREATENED
SPECIES

EEC

Public

40+

YES

Public

100+

YES

Public/Private

45+

YES

YES

Public

50+

YES

YES

Public/Private

90+

YES

YES

Private

100+

YES

YES

?

35+

YES

YES

Private

60+

YES

public

100+

YES

Road
Dry Woodland

Tollinga Nature
Reserve

Dry Woodland

Woggoon Nature
Reserve

Dry Woodland

Boona Gap/ Hardings
TSR Melrose Plains
Road

Dry Woodland

Stuckeys TSR/Corrella
Melrose Plains Road

Dry Woodland

Fifield State Forest &
Syerston Station

Floodplain & dry
woodland

Pinegrove
Station/Rosedale
Station Kedungle

Dry Woodland

Mt Herring

Dry Woodland

Platina/Fifield Road

Riparian/Floodplain
Forest

9 mile to
Gumbend/Gumbend
TSR to Lake Road 5

Dry woodland on
rocky hills
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Floodplain Complex
(Central Lachlan )
Dry woodland on
rocky hills
Central West tussock
grasslands
White Cypress Pine Poplar Box - Bulloak
woodland on
footslopes and plains
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
Mallee woodland on
rocky hills, mainly of
the Cobar Peneplain
White Cypress Pine Poplar Box - Bulloak
woodland on
footslopes and plains
River Red Gum Black Box
woodland/forest on
floodplains
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GENERAL TYPE

Riparian/Floodplain
Forest

NAME OR LOCATION

MAPPED AS

Mile TSR Lachlan
Valley Way & Kiacatoo
Toad

River Red Gum
riparian
woodland/forest on
floodplains
Central West tussock
grasslands
Floodplain Complex
(Central Lachlan )

Sawmill to Bathurst St
TSR/ Sawmill to the
Trough TSR

Riparian/Floodplain
Forest

The Murie TSR

Riparian/Floodplain
Forest

10 Mile
Reserve/Kiacatoo
swamp/Micabil to 9
mile TSR
Monument Hill TSR

Riparian/Floodplain
Forest

Riparian/Floodplain
Forest

Lachlan Valley
National Park

Riparian/Floodplain
Forest

Oxley
Memorial/Moulemain
TSR

Riparian/Floodplain
Forest

Euabalong TSR

Water Body + Floodplain
Forest

Lake Cargellico Weir

Water Body + Floodplain
Forest

Lake Cargellico

Poplar Box
Woodland
White Cypress Pine Poplar Box - Bulloak
woodland on
footslopes and plains
River Red Gum
riparian
woodland/forest on
floodplains
Floodplain Complex
(Central Lachlan )
River Red Gum
riparian
woodland/forest on
floodplains
River Red Gum
riparian
woodland/forest on
floodplains
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
River Red Gum Black Box
woodland/forest on
floodplains
River Red Gum
riparian
woodland/forest on
floodplains
River Red Gum
riparian
woodland/forest on
floodplains
River Red Gum
riparian
woodland/forest on
floodplains
Black Box
woodland/forest of
floodplains
River Red Gum
riparian
woodland/forest on
floodplains
River Red Gum
riparian
woodland/forest on
floodplains
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2

FAUNA
SPECIES

THREATENED
SPECIES

Public

100+

YES

Public

55+

YES

Public

40+

YES

Public

55+

YES

65+

YES

Public

50+

YES

Public

40+

YES

Public

120+

Mixed

140+

YES

EEC

YES
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GENERAL TYPE

NAME OR LOCATION

Water Body + Floodplain
Forest

Banar TSR + Banar
Lake

Dry Woodland

Ilgindrie lane TSR

Riparian & dry woodland

Wyalong 14 Mile TSR

Dry Woodland

Weelah State Forest

Riparian/Floodplain
Forest

Moonbi TSR (west of
South West
Woodland NR)

Dry Woodland &
grasslands

Manna State Forest +
Manna to Womboyne
TSR

MAPPED AS
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
River Red Gum Black Box
woodland/forest on
floodplains
Floodplain Complex
(Central Lachlan )
Inland Grey Box
Woodland
Yarran
Shrubland/Woodland
Inland Grey Box
Woodland
Myall Wodland
Grey Box - White
Cypress Pine - Poplar
Box - Smooth-barked
Coolabah on red
earths
River Red Gum
riparian
woodland/forest on
floodplains
Mugga Ironbark Box - White Cypress
Pine woodland
Central West tussock
grasslands

OWNERSHIP

2

FAUNA
SPECIES

THREATENED
SPECIES

EEC

Public

100+

YES

Public

50+

YES

YES

Public

45+

YES

YES

Public

70+

YES

YES

Public

50+

YES

Public

75+

YES

Many high value sites in Lachlan Shire occur as isolated islands within the rural environment. Such sites
become increasingly vulnerable to impacts such as weed and feral animal infestation, genetic seclusion
due to reproductive restrictions, the effects of climate change, and local extinction. These important
areas of native habitat require a strategic, catchment-wide management approach to ensure their
ongoing survival. Identifying “corridors” between these remnant sites can provide a critical stepping
stone for dispersing fauna moving between core areas of habitat such as national parks and nature
reserves.
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Figure 13 Biodiversity "hotspots"

+
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APPENDIX A SPECIES LISTS (1999-2015)
Table 4sPECIES LIST 1999-2015 - NSW WILDLIFE ATLAS AND BIRDLIFE AUSTRALIA RECORDS

CLASS
NAME
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Amphibia
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

SCIENTIFIC NAME
Crinia parinsignifera
Cyclorana platycephala
Limnodynastes dumerilii
Limnodynastes fletcheri
Limnodynastes interioris
Limnodynastes tasmaniensis
Litoria caerulea
Litoria latopalmata
Litoria peronii
Litoria rubella
Neobatrachus sudelli
Notaden bennettii
Uperoleia rugosa
Acanthagenys rufogularis
Acanthiza apicalis
Acanthiza chrysorrhoa
Acanthiza lineata
Acanthiza nana
Acanthiza pusilla
Acanthiza reguloides
Acanthiza uropygialis
Accipiter cirrocephalus
Accipiter fasciatus
Acrocephalus australis
Actitis hypoleucos
Aegotheles cristatus
Alauda arvensis
Anas castanea
Anas gracilis
Anas platyrhynchos
Anas rhynchotis
Anas superciliosa
Anhinga novaehollandiae
Anseranas semipalmata
Anthochaera carunculata
Anthus novaeseelandiae
Aphelocephala leucopsis
Aprosmictus erythropterus
Apus pacificus

COMMON NAME
Eastern Sign-bearing Froglet
Water-holding Frog
Eastern Banjo Frog
Long-thumbed Frog
Giant Banjo Frog
Spotted Grass Frog
Green Tree Frog
Broad-palmed Frog
Peron's Tree Frog
Desert Tree Frog
Sudell's Frog
Crucifix Frog
Wrinkled Toadlet
Spiny-cheeked Honeyeater
Inland Thornbill
Yellow-rumped Thornbill
Striated Thornbill
Yellow Thornbill
Brown Thornbill
Buff-rumped Thornbill
Chestnut-rumped Thornbill
Collared Sparrowhawk
Brown Goshawk
Australian Reed-Warbler
Common Sandpiper
Australian Owlet-nightjar
Eurasian Skylark
Chestnut Teal
Grey Teal
Northern Mallard
Australasian Shoveler
Pacific Black Duck
Australasian Darter
Magpie Goose
Red Wattlebird
Australian Pipit
Southern Whiteface
Red-winged Parrot
Fork-tailed Swift
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CLASS
NAME
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

SCIENTIFIC NAME
Aquila audax
Ardea ibis
Ardea intermedia
Ardea modesta
Ardea pacifica
Artamus cinereus
Artamus cyanopterus
Artamus leucorynchus
Artamus minor
Artamus personatus
Artamus superciliosus
Aythya australis
Barnardius zonarius
Biziura lobata
Botaurus poiciloptilus
Burhinus grallarius
Cacatua galerita
Cacatua sanguinea
Cacatua tenuirostris
Cacomantis flabelliformis
Cacomantis pallidus
Calamanthus cautus
Calidris acuminata
Calidris melanotos
Calidris ruficollis
Calidris subminuta
Calyptorhynchus lathami
Carduelis carduelis
Ceyx azureus
Certhionyx variegatus
Chalcites basalis
Chalcites osculans
Chalcites osculans
Charadrius ruficapillus
Chenonetta jubata
Cheramoeca leucosterna
Chlidonias hybrida
Chlidonias leucopterus
Chroicocephalus novaehollandiae
Chthonicola sagittata
Cincloramphus cruralis
Cincloramphus mathewsi
Cinclosoma castanotum

COMMON NAME
Wedge-tailed Eagle
Cattle Egret
Intermediate Egret
Eastern Great Egret
White-necked Heron
Black-faced Woodswallow
Dusky Woodswallow
White-breasted Woodswallow
Little Woodswallow
Masked Woodswallow
White-browed Woodswallow
Hardhead
Australian Ringneck
Musk Duck
Australasian Bittern
Bush Stone-curlew
Sulphur-crested Cockatoo
Little Corella
Long-billed Corella
Fan-tailed Cuckoo
Pallid Cuckoo
Shy Heathwren
Sharp-tailed Sandpiper
Pectoral Sandpiper
Red-necked Stint
Long-toed Stint
Glossy Black-Cockatoo
European Goldfinch
Azure Kingfisher
Pied Honeyeater
Horsfield's Bronze-Cuckoo
Black-eared Cuckoo
Black-eared Cuckoo
Red-capped Plover
Australian Wood Duck
White-backed Swallow
Whiskered Tern
White-winged Black Tern
Silver Gull
Speckled Warbler
Brown Songlark
Rufous Songlark
Chestnut Quail-thrush
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CLASS
NAME
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

SCIENTIFIC NAME
Circus approximans
Circus assimilis
Cisticola exilis
Cladorhynchus leucocephalus
Climacteris picumnus victoriae
Colluricincla harmonica
Columba livia
Coracina maxima
Coracina novaehollandiae
Coracina papuensis
Corcorax melanorhamphos
Cormobates leucophaea
Corvus bennetti
Corvus coronoides
Corvus mellori
Coturnix pectoralis
Coturnix ypsilophora
Cracticus nigrogularis
Cracticus tibicen
Cracticus torquatus
Cygnus atratus
Cygnus olor
Dacelo novaeguineae
Daphoenositta chrysoptera
Dendrocygna arcuata
Dendrocygna eytoni
Dicaeum hirundinaceum
Dromaius novaehollandiae
Drymodes brunneopygia
Egretta garzetta
Egretta novaehollandiae
Elanus axillaris
Elseyornis melanops
Entomyzon cyanotis
Eolophus roseicapillus
Eopsaltria australis
Epthianura albifrons
Epthianura aurifrons
Epthianura tricolor
Erythrogonys cinctus
Eudynamys orientalis
Eurostopodus argus
Eurystomus orientalis

COMMON NAME
Swamp Harrier
Spotted Harrier
Golden-headed Cisticola
Banded Stilt
Brown Treecreeper (eastern subspecies)
Grey Shrike-thrush
Rock Dove
Ground Cuckoo-shrike
Black-faced Cuckoo-shrike
White-bellied Cuckoo-shrike
White-winged Chough
White-throated Treecreeper
Little Crow
Australian Raven
Little Raven
Stubble Quail
Brown Quail
Pied Butcherbird
Australian Magpie
Grey Butcherbird
Black Swan
Mute Swan
Laughing Kookaburra
Varied Sittella
Wandering Whistling-Duck
Plumed Whistling-Duck
Mistletoebird
Emu
Southern Scrub-robin
Little Egret
White-faced Heron
Black-shouldered Kite
Black-fronted Dotterel
Blue-faced Honeyeater
Galah
Eastern Yellow Robin
White-fronted Chat
Orange Chat
Crimson Chat
Red-kneed Dotterel
Eastern Koel
Spotted Nightjar
Dollarbird
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CLASS
NAME
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

SCIENTIFIC NAME
Falco berigora
Falco cenchroides
Falco longipennis
Falco peregrinus
Falco subniger
Falcunculus frontatus frontatus
Fulica atra
Gallinago hardwickii
Gallinula tenebrosa
Gallirallus philippensis
Gavicalis virescens
Gelochelidon nilotica
Geopelia cuneata
Geopelia humeralis
Geopelia striata
Gerygone fusca
Gerygone olivacea/Gerygone
albogularis
Grallina cyanoleuca
Grantiella picta
Grus rubicunda
Haliaeetus leucogaster
Haliastur sphenurus
Hamirostra melanosternon
Hieraaetus morphnoides
Himantopus himantopus
Hirundo neoxena
Hydroprogne caspia
Hylacola cautus
Ixobrychus dubius
Lalage sueurii
Lathamus discolor
Leipoa ocellata
Limosa lapponica
Limosa limosa
Lichenostomus fuscus
Lichenostomus leucotis
Lichenostomus ornatus
Lichenostomus penicillatus
Lichenostomus plumulus
Lichenostomus virescens
Lichmera indistincta
Lophochroa leadbeateri

COMMON NAME
Brown Falcon
Nankeen Kestrel
Australian Hobby
Peregrine Falcon
Black Falcon
Eastern Shrike-tit
Eurasian Coot
Latham's Snipe
Dusky Moorhen
Buff-banded Rail
Singing Honeyeater
Gull-billed Tern
Diamond Dove
Bar-shouldered Dove
Peaceful Dove
Western Gerygone
White-throated Gerygone
Magpie-lark
Painted Honeyeater
Brolga
White-bellied Sea-Eagle
Whistling Kite
Black-breasted Buzzard
Little Eagle
Black-winged Stilt
Welcome Swallow
Caspian Tern
Shy Heathwren
Australian Little Bittern
White-winged Triller
Swift Parrot
Malleefowl
Bar-tailed Godwit
Black-tailed Godwit
Fuscous Honeyeater
White-eared Honeyeater
Yellow-plumed Honeyeater
White-plumed Honeyeater
Grey-fronted Honeyeater
Singing Honeyeater
Brown Honeyeater
Major Mitchell's Cockatoo
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CLASS
NAME
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

SCIENTIFIC NAME
Lophoictinia isura
Malacorhynchus membranaceus
Malurus cyaneus
Malurus lamberti
Malurus leucopterus
Malurus splendens
Manorina flavigula
Manorina melanocephala
Megalurus gramineus
Megalurus timoriensis
Melanodryas cucullata cucullata
Melithreptus brevirostris
Melithreptus gularis
Melopsittacus undulatus
Merops ornatus
Microcarbo melanoleucos
Microeca fascinans
Milvus migrans
Mirafra javanica
Myiagra inquieta
Neochmia modesta
Neophema chrysostoma
Nesoptilotis leucotis
Ninox connivens
Ninox novaeseelandiae
Northiella haematogaster
Numenius minutus
Nycticorax caledonicus
Nymphicus hollandicus
Ocyphaps lophotes
Oreoica gutturalis
Oriolus sagittatus
Oxyura australis
Pachycephala inornata
Pachycephala pectoralis
Pachycephala rufiventris
Pardalotus punctatus
Pardalotus striatus
Passer domesticus
Passer montanus
Pelecanus conspicillatus
Petrochelidon ariel
Petrochelidon nigricans

COMMON NAME
Square-tailed Kite
Pink-eared Duck
Superb Fairy-wren
Variegated Fairy-wren
White-winged Fairy-wren
Splendid Fairy-wren
Yellow-throated Miner
Noisy Miner
Little Grassbird
Tawny Grassbird
Hooded Robin (south-eastern form)
Brown-headed Honeyeater
Black-chinned Honeyeater
Budgerigar
Rainbow Bee-eater
Little Pied Cormorant
Jacky Winter
Black Kite
Horsfield's Bushlark
Restless Flycatcher
Plum-headed Finch
Blue-winged Parrot
White-eared Honeyeater
Barking Owl
Southern Boobook
Blue Bonnet
Little Curlew
Nankeen Night Heron
Cockatiel
Crested Pigeon
Crested Bellbird
Olive-backed Oriole
Blue-billed Duck
Gilbert's Whistler
Golden Whistler
Rufous Whistler
Spotted Pardalote
Striated Pardalote
House Sparrow
Eurasian Tree Sparrow
Australian Pelican
Fairy Martin
Tree Martin
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CLASS
NAME
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

SCIENTIFIC NAME
Petroica goodenovii
Petroica phoenicea
Phalacrocorax carbo
Phalacrocorax sulcirostris
Phalacrocorax varius
Phaps chalcoptera
Philemon citreogularis
Philemon corniculatus
Platalea flavipes
Platalea regia
Platycercus elegans
Platycercus eximius
Plectorhyncha lanceolata
Plegadis falcinellus
Podargus strigoides
Podiceps cristatus
Poliocephalus poliocephalus
Polytelis swainsonii
Pomatostomus ruficeps
Pomatostomus superciliosus
Pomatostomus temporalis temporalis
Porphyrio porphyrio
Porzana fluminea
Porzana pusilla
Porzana tabuensis
Psephotus haematonotus
Psephotus varius
Ptilonorhynchus maculatus
Ptilotula ornatus
Ptilotula penicillatus
Purnella albifrons
Recurvirostra novaehollandiae
Rhipidura albiscapa
Rhipidura leucophrys
Rostratula australis
Smicrornis brevirostris
Stagonopleura guttata
Stictonetta naevosa
Stiltia isabella
Strepera graculina
Struthidea cinerea
Sturnus tristis
Sturnus vulgaris
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COMMON NAME
Red-capped Robin
Flame Robin
Great Cormorant
Little Black Cormorant
Pied Cormorant
Common Bronzewing
Little Friarbird
Noisy Friarbird
Yellow-billed Spoonbill
Royal Spoonbill
Crimson Rosella
Eastern Rosella
Striped Honeyeater
Glossy Ibis
Tawny Frogmouth
Great Crested Grebe
Hoary-headed Grebe
Superb Parrot
Chestnut-crowned Babbler
White-browed Babbler
Grey-crowned Babbler (eastern subspecies)
Purple Swamphen
Australian Spotted Crake
Baillon's Crake
Spotless Crake
Red-rumped Parrot
Mulga Parrot
Spotted Bowerbird
Yellow-plumed Honeyeater
White-plumed Honeyeater
White-fronted Honeyeater
Red-necked Avocet
Grey Fantail
Willie Wagtail
Australian Painted Snipe
Weebill
Diamond Firetail
Freckled Duck
Australian Pratincole
Pied Currawong
Apostlebird
Common Myna
Common Starling
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CLASS
NAME
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia

SCIENTIFIC NAME
Sugomel niger
Tachybaptus novaehollandiae
Tadorna tadornoides
Taeniopygia bichenovii
Taeniopygia guttata
Threskiornis molucca
Threskiornis spinicollis
Todiramphus pyrrhopygius
Todiramphus sanctus
Tribonyx ventralis
Trichoglossus haematodus
Tringa glareola
Tringa nebularia
Tringa stagnatilis
Turdus merula
Turnix varius
Turnix velox
Tyto javanica
Vanellus miles
Vanellus tricolor
Zosterops lateralis
Antechinus flavipes
Austronomus australis
Canis lupus
Capra hircus
Cervus sp.
Chalinolobus gouldii
Chalinolobus picatus
Felis catus
Hydromys chrysogaster
Lepus capensis
Macropus fuliginosus
Macropus giganteus
Macropus robustus
Macropus rufus
Mormopterus "Species 4" (big penis)
Mormopterus petersi
Mormopterus sp.
Mus musculus
Nyctophilus corbeni
Nyctophilus geoffroyi
Nyctophilus sp.
Ornithorhynchus anatinus
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COMMON NAME
Black Honeyeater
Australasian Grebe
Australian Shelduck
Double-barred Finch
Zebra Finch
Australian White Ibis
Straw-necked Ibis
Red-backed Kingfisher
Sacred Kingfisher
Black-tailed Native-hen
Rainbow Lorikeet
Wood Sandpiper
Common Greenshank
Marsh Sandpiper
Common Blackbird
Painted Button-quail
Little Button-quail
Eastern Barn Owl
Masked Lapwing
Banded Lapwing
Silvereye
Yellow-footed Antechinus
White-striped Freetail-bat
Dingo, domestic dog
Goat
Unidentified Deer
Gould's Wattled Bat
Little Pied Bat
Cat
Water-rat
Brown Hare
Western Grey Kangaroo
Eastern Grey Kangaroo
Common Wallaroo
Red Kangaroo
Inland Free-tailed Bat
Mastiff-bat sp.
House Mouse
Corben's Long-eared Bat
Lesser Long-eared Bat
long-eared bat
Platypus
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CLASS
NAME
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia

SCIENTIFIC NAME
Oryctolagus cuniculus
Ovis aries
Petaurus breviceps
Phascolarctos cinereus
Pteropus scapulatus
Saccolaimus flaviventris
Scotorepens balstoni
Scotorepens greyii
Sminthopsis crassicaudata
Sus scrofa
Tachyglossus aculeatus
Trichosurus sp.
Trichosurus vulpecula
Vespadelus darlingtoni
Vespadelus regulus
Vespadelus vulturnus
Vombatus ursinus
Vulpes vulpes
Wallabia bicolor
Amphibolurus nobbi coggeri
Chelodina longicollis
Cryptoblepharus australis
Ctenotus allotropis
Ctenotus robustus
Denisonia devisi
Diplodactylus tessellatus
Diplodactylus vittatus
Egernia striolata
Gehyra variegata
Lerista muelleri
Lerista punctatovittata
Menetia greyii
Morethia boulengeri
Parasuta spectabilis
Pogona barbata
Pseudechis australis
Pseudonaja textilis
Rhynchoedura ornata
Strophurus intermedius
Tiliqua rugosa
Tiliqua scincoides
Underwoodisaurus milii
Varanus gouldii

COMMON NAME
Rabbit
Sheep (feral)
Sugar Glider
Koala
Little Red Flying-fox
Yellow-bellied Sheathtail-bat
Inland Broad-nosed Bat
Little Broad-nosed Bat
Fat-tailed Dunnart
Pig
Short-beaked Echidna
brushtail possum
Common Brushtail Possum
Large Forest Bat
Southern Forest Bat
Little Forest Bat
Common Wombat
Fox
Swamp Wallaby
Eastern Snake-necked Turtle
Inland Snake-eyed Skink
Brown-blazed Wedgesnout Ctenotus
Robust Ctenotus
De Vis' Banded Snake
Tessellated Gecko
Wood Gecko
Tree Skink
Tree Dtella
Wood Mulch-slider
Eastern Robust Slider
Common Dwarf Skink
South-eastern Morethia Skink
Mallee Black-headed Snake
Bearded Dragon
King Brown Snake
Eastern Brown Snake
Beaked Gecko
Southern Spiny-tailed Gecko
Shingle-back
Eastern Blue-tongue
Thick-tailed Gecko
Gould's Goanna
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CLASS
NAME
Reptilia

SCIENTIFIC NAME
Varanus varius

COMMON NAME
Lace Monitor

APPENDIX B MOST COMMONLY RECORDED SPECIES
Table 5 NSW WILDLIFE ATLAS - TOP 20 MOST COMMONLY RECORDED SPECIES LACHLAN SHIRE 1999-2015

COMMON NAME
Short-beaked Echidna
Fox
Galah
Superb Parrot
Magpie-lark
Grey-crowned Babbler (eastern
subspecies)
Willie Wagtail
Red-rumped Parrot
Australian Magpie
Australian Raven
Spotted Grass Frog
Pacific Black Duck
Crested Pigeon
Desert Tree Frog
Apostlebird
Australian Wood Duck
Major Mitchell's Cockatoo
Noisy Miner
Black-faced Cuckoo-shrike
Rufous Whistler

SCIENTIFIC NAME
Tachyglossus aculeatus
Vulpes vulpes
Eolophus roseicapillus
Polytelis swainsonii
Grallina cyanoleuca
Pomatostomus temporalis temporalis
Rhipidura leucophrys
Psephotus haematonotus
Cracticus tibicen
Corvus coronoides
Limnodynastes tasmaniensis
Anas superciliosa
Ocyphaps lophotes
Litoria rubella
Struthidea cinerea
Chenonetta jubata
Lophochroa leadbeateri
Manorina melanocephala
Coracina novaehollandiae
Pachycephala rufiventris

RECORDS
57
57
53
39
38
36
36
33
32
32
29
29
29
25
25
24
24
24
23
23

Table 6 BIRDLIFE AUSTRALIA - TOP 20 MOST COMMONLY RECORDED SPECIES LACHLAN SHIRE 1999-2015

COMMON NAME
Galah
Magpie-lark
Australian Magpie
Willie Wagtail
Crested Pigeon
Red-rumped Parrot
Apostlebird
White-plumed Honeyeater
Noisy Miner
Pied Butcherbird
Australian Raven
Pacific Black Duck

SCIENTIFIC NAME
Eolophus roseicapillus
Grallina cyanoleuca
Cracticus tibicen
Rhipidura leucophrys
Ocyphaps lophotes
Psephotus haematonotus
Struthidea cinerea
Lichenostomus penicillatus
Manorina melanocephala
Cracticus nigrogularis
Corvus coronoides
Anas superciliosa
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RECORDS
674
566
493
486
481
465
356
341
327
326
299
296
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Common Starling
Striated Pardalote
White-winged Chough
Welcome Swallow
Grey Teal
Australian Ringneck
Blue Bonnet
Grey Shrike-thrush

Sturnus vulgaris
Pardalotus striatus
Corcorax melanorhamphos
Hirundo neoxena
Anas gracilis
Barnardius zonarius
Northiella haematogaster
Colluricincla harmonica
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280
278
277
267
265
264
256
247

