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EXECUTIVE SUMMARY 
 
 
Newcastle City Council commissioned the Minmi Corridors project to clarify the natural and 
cultural values of an area incorporating the western part of the Newcastle local government area 
(centred on Minmi), but extending west to Mount Sugarloaf in Cessnock City Council and south 
into Lake Macquarie City Council.  The project is designed to provide subregional scale detail, 
based on desktop review of existing ecological, landscape, historic heritage and Aboriginal cultural 
heritage information, to assist Newcastle Council to make strategic planning decisions that respect 
the conservation values of the city and its context area. 
 
The project has the following specific aims and objectives: 
 
• assessment of the natural and cultural heritage values of the study area; 
 
• identification and description of strategic habitats, landscapes and linkages important to the 

maintenance and enhancement of natural and cultural heritage values of the study area; and 
 
• identify potential conservation corridors, based on the values and linkages that have been 

described. 
 
Although the brief for this project grew out of Council’s deliberations about the Tank Paddock site 
near Minmi, the scope of this report is subregional rather than local.  In this sense, the 
investigations provide context for decisions about future management of the Tank Paddock.  The 
information that has been used in this report is not appropriate for making detailed site planning 
decisions and further detailed technical studies will be required for any individual rezoning or 
development application.  The outcomes of the project are not land use decisions in themselves, 
either at the subregional scale or for the Tank Paddock.   
 
The study focuses on the natural and cultural heritage values of the landscape ie. the features of the 
landscape and the importance/interpretation attributed to them by various community and 
government stakeholders.  These values are considered as assets to the local and regional 
community rather than as constraints to land uses other than conservation. 
 
In addition to the review of ecological, landscape and cultural heritage literature for the study area, 
the project included a range of consultation and communication activities, including: 
 
• review of all previous submissions in relation to land use planning at the Tank Paddock, with 

particular attention to references to subregional scale natural and cultural values; 
 
• discussions with stakeholder groups, such as the Newcastle Conservation Alliance and the 

Coalition of Groups for the Conservation of the Tank Paddock, Coal and Allied (who own 
much of the land in the study area), land development interests, Awabakal Local Aboriginal 
Land Council, Cessnock and Lake Macquarie City Councils, NPWS, DIPNR and 
LHCCREMS; 

 
• review of written submissions made in relation to subregional conservation values by many of 

the above listed stakeholders; 
 
• two meetings with the Blue Gum Hills Community Planning Advisory Panel to introduce the 

project and to present preliminary outcomes for discussion; and 
 
• a community workshop held at Newcastle City Hall on 19 June to present baseline data about 

the values of the study area and to allow feedback and discussion about these values. 
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The project has found that a large proportion of the study area has ecological, landscape historic 
and Aboriginal cultural heritage values that are recognized at the national and state level as well as 
the local level.  No lands that are zoned for residential, commercial or industrial development in the 
Newcastle City Council LEP (gazetted 8 August 2003) are considered appropriate for inclusion in 
conservation corridors at the subregional scale. 
 
Key outcomes of the project, including three levels of conservation corridor, are noted below: 
 
• A Principal Core Conservation Corridor, extending from the crest of the Sugarloaf Range, 

down the main spur and including Pambalong Swamp, to link with the Hexham Swamp Nature 
Reserve area, has the potential to protect multiple ecological values, cultural heritage values 
and scenic values.  This Core Conservation Corridor crosses two local government areas, and is 
principally in private ownership.  Newcastle City Council will need to consult further with 
Cessnock City Council and the land owner, as well as NPWS and other stakeholders (including 
the RTA), before any decision on the future management of this land is made. 

 
• A Secondary Core Conservation Corridor incorporates connected land parcels on either side of 

the Freeway and provides opportunities for links between the Principal Core Conservation 
Corridor and forested lands to the south.  Although the management options suggested for this 
area are less constraining than for the Principal Core Conservation Corridor, the challenges for 
achieving sustainable conservation outcomes in this area are great.  A single land use 
(conservation) with minor allowances for power transmission and road transport is suggested 
for the Principal Core Conservation Corridor.  Additional land uses, and a wider range of 
adjoining land uses are considered for the Secondary Core Conservation Area.  This means that 
very close attention will need to be paid to the management of each use, to ensure that potential 
threats to the integrity of conservation values are avoided.  In two areas, the long term 
management of conservation connectivity also depends on the restoration of habitat.  Overall, 
there is less certainty attached to the conservation outcomes from the Secondary Core 
Conservation Area than the Principal Core Conservation Area. 

 
• A corridor context area incorporates primarily steep forested lands and rural landscapes west of 

the Freeway, in the Sugarloaf foothills.  Minmi village is within this context area. 
 
• The Tank Paddock is considered to lie within the Principal Core Conservation Corridor.  The 

suggested management options for the Principal Core Conservation Corridor appear to leave 
little opportunity for urban development on this parcel of land.  This project has focused on the 
conservation values of the Tank Paddock in its subregional context, and provides detailed 
information that can be considered by Council in association with the social and economic 
values of the land, and with physical constraints implied by its location and terrain (eg. 
drainage, fire, geotechnical issues).  These matters are largely outside the scope of the present 
study.  It is stressed therefore, that the outcomes of this study will inform the decision making 
process for the Tank Paddock, but are not in themselves the decision making process. 

 
• The conservation values of much of the study area are very high, and if Council chooses to 

give priority to the conservation values of the western part of the city in determining its land 
use strategy, then much of the land that is currently zoned for investigation would be rezoned 
to conservation rather than urban development.  The study results confirm that Newcastle City 
Council has only a small area of unconstrained urban growth area (taking constraint to include 
land which is physically constrained and land which has alternative high value uses). 

 
• A further issue that will need to be resolved prior to implementation of any formal conservation 

management strategy is land tenure.  Although it is recognised that much of the study area, and 
a very high proportion of the land identified as having high conservation values, is in private 
ownership, land tenure has been treated as a neutral issue in this study.  Land tenure is not an 
issue in determining the conservation value of the land, but is very important in developing a 
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conservation management strategy.  Newcastle  Council will need to engage in consultation 
about potential conservation offsets in the western part of the Local Government Area. 
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1.0 INTRODUCTION 
 
This report presents the results of an assessment of conservation values and land use based 
conservation management options for the western part of the Newcastle City Council area 
and its visual and catchment context, extending west to Mount Sugarloaf.  The study area for 
the project is shown in Figure 1.1.  In broad terms, the study area has several features that 
distinguish it from other parts of the city, including: 
 
• a visually conspicuous, steep wooded mountain range that is a natural landmark in the 

entire lower Hunter Valley; 
 
• frontage to the internationally significant wetland communities of Hexham Swamp and 

the Hunter River estuary; and 
 
• despite early settlement for coal mining activities, the area has remained largely rural or 

bushland, partly due to the ownership of large areas by coal mining interests. 
 
The planning of land use patterns in the western part of the Newcastle Local Government 
Area (LGA) presents major challenges for Newcastle City Council in achieving the 
sustainability outcomes that have been identified as planning principles for the city as a 
whole. 
 
Council has identified a number of planning issues that are specific to the Minmi area, on the 
western margins of Hexham Swamp.  In particular, Council staff have noted: 
 
• conflicts between the logical individual merits based approach and concerns about 

cumulative impacts on less well defined values; 
 
• development yields from individual projects that are less than predicted, resulting in less 

than desirable (or unrealistically expensive) infrastructure and community facilities; 
 
• developer frustration about the lack of regional scale direction in relation to conservation 

issues, resulting in piecemeal and expensive negotiation processes and a lack of 
consistency in requirements; and 

 
• growing concern that cumulative impacts have not been addressed and that the lack of a 

strategic  sustainability framework will result in incremental but irreversible losses of 
ecological and cultural heritage values. 

 
A range of other factors is also contributing to difficult planning decisions for this critical 
part of the city.  These factors include: 
 
• Many of the landscape attributes that distinguish the Minmi part of the Newcastle LGA 

relate to values that are outside the Council boundaries.  For instance, Mount Sugarloaf 
and the Sugarloaf Range, that form the forested backdrop for the urban areas of 
Newcastle, are within Cessnock City Council and Lake Macquarie City Council areas.  
Proper recognition and management of the values of this area depends on the full co-
operation of these adjoining Councils. 

 
• There has been a significant change in the conservation context of the western corridor 

over the last five to ten years.  In particular, Hexham Swamp, drained and managed for 
agriculture for the last fifty years or so, is now being restored.  New management 
approaches for the Ironbark Creek floodgates will restore tidal circulation to the eastern 
part of the wetland, raising the ecological value of the habitats to national or 
international level.  The Shortland Wetlands have recently been recognised by the 
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RAMSAR convention, and it is anticipated that Pambalong and Hexham Swamp will 
also be recognised by RAMSAR in the near future. 

 
• Archaeological investigations around the margins of Hexham Swamp and into the 

Sugarloaf Range have demonstrated the presence of complex cultural heritage 
associations, providing physical evidence to support the cultural values described 
ethnographically (Threlkeld in Gunson 1974) and by local Aboriginal communities.  At 
the same time as this evidence of high cultural heritage value has begun to emerge, 
planning processes for the assessment and protection of cultural heritage values have 
also evolved dramatically.  In particular, the cultural landscape values of local 
Aboriginal communities are now considered critical to the assessment of cultural 
heritage value, acknowledging that recorded archaeological evidence describes only a 
fraction of the real value of a landscape to Aboriginal people.  To address this change in 
assessment process, there has been a growing emphasis on achieving landscape based 
conservation, rather than “conservation” management of individual sites.  Landscape 
based conservation cannot realistically be achieved without a framework that is broader 
than individual development applications. 

 
• Newcastle has a long tradition of community driven campaigns to bring bushland and 

wetlands into conservation or passive recreation management.  Examples include 
Blackbutt, Shortland Wetlands, Kooragang Island and Stockton Bight sand dunes.  The 
focus of attention of groups who have fought for these lands has now shifted to the 
western margins of Hexham Swamp, seen as the link between the lower Hunter wetlands 
of international importance, and the forested Sugarloaf Range.  Partly driving this shift 
of focus is the perception that only small remnants of the former natural landscape 
(vegetation, habitats and views) around Hexham Swamp remain, adding urgency to the 
conservation debate. 

 
• Community concepts of well designed residential landscapes are also evolving.  Coupled 

with a rapid growth in unit development in the inner city is an ongoing demand for 
traditional large block greenfield subdivisions on the green fringes of the city.  There are 
conflicting views about what comprises sustainable landscape management in these 
developments.  Council has received diverse specialist consultant advice that confining 
open space to narrow vegetated corridors along major drainage lines will not achieve the 
long term conservation objectives that have been identified in planning reports.  The 
multipurpose demands on these vegetated corridors and the extent of juxtaposed 
development pose significant long terms threats to real ecological or cultural heritage 
conservation.  Community values for visual backdrops or for passive recreation require 
different management controls to values for conservation of habitat for threatened or 
regionally significant fauna. 

 
• Council has previously considered that there was abundant land for development and 

conservation in the western part of the city, but has recently demonstrated a very 
different perception.  Unconstrained greenfield residential land is in fact becoming 
scarce, and at the same time, existing development has made remaining vegetated lands 
(whether intact bushland, forest canopy only, or regrowth) a scarce commodity. 

 
• Much of the visual backdrop for the city is land in private ownership (Coal and Allied).  

This ownership , linked to underground coal resources, has in fact protected the 
ecological values of the surface landscape for many years (similarly, much of the 
western catchment of Lake Macquarie is managed broadly for conservation because it is 
owned by underground coal mine operations).  In many areas Coal and Allied no longer 
require surface ownership to protect underground coal assets and have been exploring 
potential future uses of their extensive land holdings.  This presents both significant 
opportunities for further conservation but also potential risks to the protection of 
ecological and cultural heritage values. 
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• The extent of small lot residential development immediately adjacent to the margins of 
Hexham Swamp reduces the potential for habitat restoration outside remaining large 
open space parcels (regardless of the current status of these larger land parcels). 

 
• The State government has recognised the need to strengthen regional planning processes 

(PlanFIRST and current reviews), and the lower Hunter is a high priority in the regional 
planning program.  The lack of up-to-date regional planning strategies, such as the 
recently released draft Thornton-Killingworth Study which has identif ied strategic 
development and conservation opportunities west of Hexham Swamp has, for some time, 
left NCC without a clear regional framework for immediate decisions about its own 
western corridor lands.  The excellent work that has been prepared by LHCCREMS 
provides stimulus for the conservation versus development debate, but has no statutory 
power. 

 
The rapid and significant changes that have occurred in the planning process, in the 
perceptions of regional conservation values and in the policy and statutory recognition of 
those values, have resulted in both real and perceived changes to “goal posts” during 
protracted negotiations about individual developments.  The conflicts caused by differing 
perceptions of values and objectives are exacerbated when some stakeholders are playing 
catch up with changes to State and local policy.  This context leaves little room for the 
positions of stakeholders to change constructively.  The rapidly changing land management 
context highlights more than ever, the importance of two key elements in the planning 
process: 
 
• Objectivity/transparency.  This requires clearly defined assumptions, objectives, multi-

criteria values and appropriate triggers; and 
 
• Excellent communication with all stakeholders, so that there is a shared understanding of 

what is to be achieved and the opportunities that may be available (many of which will 
require creative and co-operative solutions). 

 
 

1.1 PROJECT BRIEF AND OBJECTIVES 
 
This project has been commissioned by Newcastle City Council to provide information that 
will enhance both objectivity and communication in the decision-making process about 
potential conservation land use in the Minmi area.  The focus is on potential conservation 
corridors.  To a large extent, the project has been driven by longstanding and unresolved 
issues about the appropriate sustainable use for the parcel of land known as the “Tank 
Paddock.”  Discussions about the future use of this land have been proceeding for some five 
years.   
 
It has become apparent that Council cannot make a sound decision about the future of the 
Tank Paddock without a clear understanding of its strategic conservation and development 
value at the regional and subregional level.  The Thornton-Killingworth Regional Planning 
project will contribute to this broader understanding of strategic context.  The current project 
is designed to provide subregional detail for an area that is perceived by many in the 
community to be at the crux of conservation planning. 
 
The project has the following aims and objectives: 
 
• assessment of the natural and cultural heritage values of the study area; 
 
• identification and description of strategic habitats, landscapes and linkages important to 

the maintenance and enhancement of natural and cultural heritage values of the study 
area; and 
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• sufficient information to supplement the broader regional planning study (PlanFIRST) 
within a framework that is consistent with the PlanFIRST study. 

 
The analysis draws on existing information about the natural and cultural heritage attributes 
of an area extending from Hexham Swamp to Mount Sugarloaf (see Figure 1.1).  As 
specified in the brief, the study has been a desktop review with no additional field surveys 
having been conducted.  However, the approach used in this project does introduce an 
alternative type of information about the study area, by focusing on natural and cultural 
heritage values, rather than constraints. 
 
 

1.2 THE PROCESS 
 
The investigation and analysis approach developed for this project was designed to 
incorporate four key attributes, within the limitations of a relatively short project timeframe.  
These key attributes, essential for sound Council decision-making, are: 
 
• objectivity and independence; 
 
• good information, and acknowledge gaps in information; 
 
• a transparent and repeatable process; and 
 
• communication with stakeholders – sharing extended knowledge and understanding. 
 
Further detail on how these process objectives have been applied is provided in Sections 
1.2.1 and 1.2.2. 
 

1.2.1 Sharing Good Information 
 
Activities undertaken in this project to ensure that the best information about the study area 
was considered and that all stakeholders have access to that information are noted below: 
 
• two meetings with Blue Gum Hills Community Planning Advisory Panel on 16 April 

2003 and 9 July 2003 to introduce the project and present preliminary outcomes for 
discussion; 

 
• discussions with individual stakeholders – landholders, residential development 

proponents, conservation alliance, Indigenous community, Minmi residents and Progress 
Association; 

 
• discussions with Department of Infrastructure, Planning and Natural Resources (DIPNR) 

(formerly PlanningNSW) and Newcastle, Lake Macquarie  and Cessnock Councils; 
 
• review of existing documentation – regional studies and development applications, best 

practice for conservation assessments and management.  This review was supplemented 
by discussion with the consultants preparing the Thornton-Killingworth sub regional 
study; 

 
• review of Tank Paddock documents and submissions as they relate to subregional 

conservation themes; 
 
• thorough documentation, clear mapping of values and management issues, based on both 

literature review and conversations with stakeholders; 
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• stakeholder workshop at Newcastle City Council, with Councillors, members of the Blue 
Gum Hills Community Planning Advisory Panel, relevant State and local government 
personnel and other community representatives.  This workshop was attended by some 
70 people (see attendance list in Appendix 1).  The workshop involved presentations 
about the project process, maps of ecological, cultural and landscape values, 
conservation objectives and criteria, and potential corridor outcomes.  Opportunities for 
questions and discussion were interspersed through the presentation, and all attendees 
were invited to provide further feedback by phone, mail, email, etc; and 

 
• draft report to Council for consideration and feedback by Council officers prior to 

finalisation. 
 

1.2.2 Objectivity – A Repeatable Process 
 
As noted in Section 1.0, an objective and transparent assessment process was considered to 
be a critical part of this project, so that the case underpinning recommendations would be 
very clearly set out.  This will assist Newcastle City Council to properly consider the 
signif icance of conservation values and objectives in relation to other potential objectives for 
the study area.  In this regard, key elements of the study process are noted below: 
 
• be aware of assumptions and possible biases; 
 
• review assumptions, objectives, va lues and criteria with diverse stakeholders (see 

Sections 1.3 and 2.3); 
 
• review literature on conservation management at the landscape scale , to provide best 

practice context for the analysis (see Section 1.4); 
 
• develop a range of valid conservation objectives (see Section 7.0); and 
 
• criteria for effective conservation areas, opportunities and constraints associated with 

corridors (see Section 8.0). 
 
 

1.3 DEFINITIONS AND ASSUMPTIONS 
 

1.3.1 Definitions of Terms 
 
The following definitions of key terms are provided to ensure a shared understanding of key 
elements of the process adopted for this project. 
 
• Values - the features of the landscape and the importance/interpretation attributed to 

them by various stakeholders; the assets we are trying to manage. 
 

Values reflect the different valid perspectives of individuals and groups in the 
community, and many value statements are quite subjective.  Four broad categories of 
values have been considered in this project: 

 
- Landscape - visual (aesthetic) values, scenic outlooks, key landscape features, 

recreational open space and community perceptions and image of their home 
suburbs. 

 
- Aboriginal cultural heritage - known archaeological sites, Aboriginal Places, 

historical and ethnographic information, community stories, landscape units with 
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resources of value to past and contemporary Indigenous community, landscape units 
that protect heritage sites. 

 
- Ecological - vegetation communities, habitats and habitat connectivity for ecological 

processes to operate, threatened species, restoration areas.  There are a number of 
relatively standardized categories of value in relation to ecology, for instance 
recognized species and habitats of National, State or regional significance. 

 
- Historic heritage - physical evidence of the past, particularly of core social and 

economic activ ities of the regional community:  records, stories and photographs, as 
well as physical structures. 

 
• Objectives - the management outcomes we are trying to achieve - our aspirations for the 

future. 
 
• Criteria - tools to help us decide which values need to be protected to achieve our 

objectives. 
 
• Conservation - the protection and enhancement of selected values.  Conservation can be 

achieved at different scales.  In this project, the focus is on achieving conservation at the 
sub-regional scale. 

 
 

1.4 ASSUMPTIONS 
 
As with the definition of key terms, it is important that all stakeholders share an underlying 
understanding about the context, constraints and opportunities associated with the 
investigation and analysis. 
 
In this project the following assumptions underlie the method and outcomes: 
 
• the Thornton/Killingworth Sub-regional Planning Strategy provides the broader context 

for this project, including diverse values and land use constraints; 
 
• conservation is a valid land management objective for the western lands of NCC, 

essential for sustainable land use; 
 
• the focus of the project is on conservation values of the land and associations between 

these values; 
 
• the project does not deal with other social or economic values of the landscape, although 

it recognizes that these may compete with or support natural and cultural values; 
 
• land tenure is treated as neutral – private and public lands are treated equally in terms of 

their conservation value, although it is recognized that negotiation of land tenure will 
affect the implementation of a conservation corridor strategy; 

 
• the Newcastle LEP 2003 and the draft LMCC LEP indicate agreed broad land uses (eg. 

land zoned 2, 6, 7 etc); 
 

• land that is zoned 2 (residential) , 3 (commercial) , 4 (industrial) , or 5 
(infrastructure/special purposes) will eventually be developed for some form of urban 
use, and is therefore not available for sub-regional scale conservation management.  
Some local scale conservation objectives may be achieved on these lands; 

 



Minmi Corridors Assessment  Introduction 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 1.7 

• this project is set at a landscape scale – it provides context for the Tank Paddock, but is 
not only about the Tank Paddock; and 

 
• the outcomes of this project are intended to assist Council decision making processes, 

but are not, in themselves, a decision about future land use. 
 





Minmi Corridors Assessment  Context and Perceptions of the Study Area 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 2.1 

2.0 CONTEXT AND PERCEPTIONS OF THE STUDY AREA 
 

2.1 COUNCIL COMMITMENT TO CONSERVATION OF NATURAL 
RESOURCE VALUES 
 
Newcastle City Council has indicated its awareness of the need to conserve flora and fauna 
habitats in the Newcastle LGA, stating in Council’s Strategic Directions Statement 1998 that 
Council would: 
 

“Safeguard open spaces and natural places” 
 
Council has also indicated this awareness in the Newcastle Environmental Management 
Plan, 1995, stating that: 
 

“We will work together to ensure the conservation of significant, publicly and 
privately owned flora and fauna habitats by: 
 
• identifying and monitoring areas of high environmental value; 
 
• developing management strategies for areas such as wildlife corridors, 

remnant vegetation, including landscaped areas; and 
 
• encouraging community involvement in management of natural areas.” 

 
These commitments were further addressed by Council’s Newcastle Green Spaces Strategy 
(April 2000).  The objectives of the Green Spaces Strategy focus on natural values but also 
hint at the role of green spaces in protecting both cultural and social values in the 
community. 
 
The Strategy identified a number of key mechanisms to address Newcastle’s green space 
requirements.  These strategies included: 
 

1. Improved location and connectivity of the Green Spaces with Newcastle’s 
urban structure utilising statutory and non-statutory methods. 

 
2. Alignment of sustainable land management principles, objectives and 

practices between Council and other landowners (particularly in relation to 
sustainability, biodiversity and accessibility). 

 
3. Continued support for and participation in the Regional Biodiversity 

Conservation Strategy. 
 
4. Development and/or facilitation of strategic partnerships with other land 

managers, (local and regional), to enhance the recreation and conservation 
capacity of the City and Region. 

 
 

2.2 THEORY OF CORRIDORS AND LINKAGES FOR CONSERVATION 
 
The aim of this project is to identify corridors in the vicinity of Minmi which provide for 
conservation of ecological, Aboriginal archaeological, heritage and landscape values.  
Although the concept of a conservation corridor is being applied across multiple types of 
value, its origin lies principally in the management of ecological values. 
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This section explores the theory behind the establishment of ecological corridors in some 
detail, with particular attention to the ways in which the concept of a corridor addresses 
conservation management issues.  The issues that are discussed in this section have a direct 
bearing on the design of appropriate conservation corridors, for instance, when considering 
the width of corridor that is needed to compensate for impacts at the interface between lands 
managed for conservation and for other purposes. 
 
Although the corridor concept originates in ecological management, some of the same 
threats and issues relate to other values and corridors can equally provide a broad 
conservation solution for the maintenance of other linkages across the landscape. 
 
The concept of corridors that is applied to natural and Aboriginal cultural heritage, and to 
many landscape values is slightly different to that applied to the management of historical 
cultural heritage values.  Historical values are less directly associated with the physical and 
ecological features of the landscape than other values.  This is discussed further in Section 
6.0 and Section 9.4. 
 

2.2.1 Habitat Fragmentation 
 
Fragmentation is the process of permanent land clearing or habitat modification that leaves 
behind relatively small, isolated remnants of native vegetation in a landscape of agricultural, 
urban or otherwise disturbed land (Burgman & Lindenmayer, 1998).  The consequences of 
fragmentation include decreasing available habitat areas, resulting in a decrease in species 
population sizes, increasing isolation of habitat remnants resulting in decreasing immigration 
from the outside and ongoing degradation of the habitat remnants due to increasing external 
influences (edge effects).  All these factors combine to result in an overall increased risk of 
local extinction of flora and fauna species (Haila, Saunders & Hobbs, 1993).  The history of 
land use in the western part of NCC and adjacent areas has resulted in fragmentation of 
ecological habitats into patches of varying size and condition. 
 
In areas subject to fragmentation, it is probable that species sensitive to habitat alteration 
have already disappeared (Friend, 1987 in Haila, Saunders & Hobbs, 1993), as it is unlikely 
that any habitat remaining is unaffected by external influences.  Ecological specialist species 
and species with large area requirements also often disappear rapidly from patches that are 
isolated from previously extensive tracts of land (Burgman & Lindenmayer, 1998).  For 
example, Bennett (1990, in Burgman & Lindenmayer, 1998), showed in studies of remnant 
vegetation in southwestern Victoria that larger mammals were more vulnerable to 
fragmentation, with species such as the Southern Brown Bandicoot, Sugar Glider and Red-
necked Wallaby absent from smaller patches of remnant vegetation.  These findings indicate 
that in order to conserve species which are sensitive to habitat alteration, are ecological 
specialists or require large areas of habitat, careful planning and management of habitat 
remnants and connecting corridors is required to maximise the size of habitat patches, 
minimise the influence of edge effects and ensure appropriate connectivity between habitat 
patches.  It is also worth noting that the majority of the species recognised as threatened at 
national, state, regional or local levels fall into the category of species sensitive to habitat 
alteration, ecological specialists or species with large habitat requirements. 
 
Fragmentation of a particular landscape may result in an immediate increase in local species 
diversity, whilst at the same time potentially contributing to a decrease in regional species 
diversity.  When a landscape is fragmented, it provides a range of new habitat types such as 
cleared pasture areas, semi-cleared areas and built landscapes (e.g. urban areas), in addition 
to the habitat types which remain in the retained habitat patches.  These new habitats allow 
new species to occupy the local area, however, the majority of these species will be 
common, fringe dwelling species.  In the short-term therefore it is likely that these new 
species will join the previously occurring species contained in habitat patches to increase 
local species diversity.  As, however, the processes which lead to localised extinction result 
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in the loss of some previously occurring species, these species may be lost to the region or 
altogether. 
 
There are also differences between landscapes fragmented recently compared with those 
fragmented long ago (Hobbs & Hopkins, 1990; Angelstam and Arnold, 1993 in Haila, 
Saunders & Hobbs, 1993).  Recently fragmented landscapes are still likely to contain those 
more disturbance susceptible species discussed above, as the processes resulting in these 
species being driven to local extinction are not yet completed.  In older fragmented 
landscapes, many local extinctions are already likely to have occurred, resulting in only 
those species tolerant of fragmentation remaining in the local area.  On this basis, recently 
fragmented landscapes which are rehabilitated (through consolidation of habitat patches and 
establishment of corridors) are more likely to result in the establishment of an ecological 
landscape which is representative of the pre-disturbance ecological landscape. 
 
Remnant habitat in the Minmi area exhibits characteristics of both recently and older 
fragmented landscapes.  Much of the area was cleared a long time ago for agricultural, 
mining, forestry and urban land uses, however, substantial areas of remnant and regenerating 
vegetation remain.  It is likely that the initial period of fragmentation resulted in the loss of a 
number of habitat types and species from the local area, however habitat for a wide range of 
species was still present.  More recently, urban expansion into the Minmi area has resulted in 
further fragmentation of the landscape.  Many of the habitat types and species remaining in 
the area after the first period of fragmentation are therefore now threatened with local 
extinction due to ongoing fragmentation. 
 

2.2.2 Edge Effects 
 
An edge is defined by Matlack (1993 in Burgman & Lindenmayer, 1998) as a marginal zone 
of altered microclimatic and ecological conditions that contrast with the interior of a patch.  
Edge effects therefore refer to all changes at an ecosystem boundary (an edge) and within 
adjacent ecosystems (Burgman & Lindenmayer, 1998).  Distance from an abrupt edge is 
known to be closely associated with changes in micro-climate (eg. modified light, 
temperature and soil moisture regimes and accelerated wind speeds) and associated fire 
ignition probabilities, precipitation, frost and fire behaviour, insect activity, nutrients and the 
composition of soil borne bacterial and fungal populations.  There are numerous biological 
parameters which may also affect ecological communities across a boundary such as 
diseases, weeds and predators which may penetrate hundreds of metres into retained areas 
(Burgman & Lindenmayer, 1998).  Many of these threats at edges also have the potential to 
impact on landscape values and Aboriginal heritage values. 
 
The extent of edge effects depends in part on the type of edge created.  An edge consisting of 
open forest to woodland is likely to exhibit significantly less edge effect than an edge 
consisting of open forest to urban development.  In considering the potential impacts of edge 
effects on a conservation outcome, it is therefore important to consider the type of edge and 
the susceptibility of the habitat or species targeted for conservation.  The likely extent of 
edge effects, once determined, provides a basis for ascertaining the required widths of buffer 
zones around conservation areas and/or corridors. 
 
Edge effects may result in an increase in local species diversity at edges, typically due to the 
invasion of widespread common species at the expense of species dependent on large tracts 
of continuous habitat.  Therefore, as discussed previously, the creation of edges may increase 
species diversity at the local level at the same time that diversity at the regional level 
declines (Sisk & Margules, 1993). 
 
Edge effects are habitat or species specific, with little information available to determine 
appropriate ‘general’ buffer requirements.  Some specific studies have, however, been 
undertaken.  One such study of edge effects on bird communities in fragmented landscapes 
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suggests that restoration of relatively large blocks of habitat (greater than 100 hectares) are 
needed to provide the buffered interior habitats required by edge avoiding species (Sisk & 
Margules, 1993).  The limitation of edge effects on fauna through size of habitat cannot be 
easily determined, however, and is likely to be species specific, depending on the habitat 
requirements and home range of each species.  For example, some insectivorous bat species 
are known to shy away from night lighting and consequently, will only move effectively 
through areas of habitat not affected by lighting edge effects (Glen Hoye, pers. com.).  Fauna 
species impacted by predation by introduced species (eg cats and dogs) may show edge 
effects for several hundred metres from an edge, with predators able  to hunt deep into a 
habitat patch.  It is therefore important when planning conservation areas (including 
corridors) to ensure that species specific edge effects are considered for target conservation 
species. 
 
2.2.3 Roles of Ecological Corridors 
 
The role of ecological corridors and their advantages and disadvantages are widely argued in 
scientific and ecological management literature.  A common theme running through the 
literature is, however, that corridors need to be considered on a project specific basis and 
must be designed to meet specific objectives, commonly targeted at conservation of 
particular species.  A summary of corridor theory is included below with the aim of 
identifying appropriate corridor criteria to be adopted for this project. 
 
Burgman and Lindenmayer (1998) outline the number of potentially beneficial roles that 
corridors are widely considered to perform, including: 
 
• facilitating the movement of animals through sub-optimal habitat; 
 
• providing habitat for resident populations of animals and plants; 
 
• providing access to unexploited habitat; 
 
• reversing localised extinctions by allowing recolonisation of empty patches; 
 
• preventing localised extinctions by allowing immigration, particularly to small 

populations; and 
 
• promoting the exchange of genes between sub-populations to increase the effective 

population size and reduce the potential impacts of genetic drift and inbreeding 
depression. 

 
Coughley and Sinclair (1994, after Noss 1987) list the potential advantages and 
disadvantages of conservation corridors: 
 
Potential Advantages of Corridors 
 
1. Increased immigration rate to a reserve, which could: 
 

a) increase or maintain species richness; 
b) increase population sizes of particular species and decrease probability of 

extinction or permit re-establishment of extinct local populations; and 
c) prevent inbreeding depression and maintain genetic variation within populations. 

 
2. Provide increased foraging areas for wide-ranging species. 
 
3. Provide predator-escape cover for movements between patches. 
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4. Provide a mix of habitats and successional stages accessible to species that require a 
variety of habitats for different activities or stages of their life cycles. 

 
5. Provide alternative refugia from large disturbances (a ‘fire escape’). 
 
6. Provide ‘green belts’ to limit urban sprawl, abate pollution, provide recreational 

opportunities, and enhance scenery and land values. 
 
Potential Disadvantages of Corridors 
 
1. Increased immigration rate to a reserve, which could: 
 

a) facilitate the spread of endemic diseases, insect pests, exotic species, weeds and 
other undesirable species into reserves and across the landscape; and 

b) decrease the level of genetic variation among populations or subpopulations or 
disrupt local adaptations and co-adapted gene complexes (‘outbreeding 
depression’). 

 
2. Facilitate the spread of fire and other abiotic disturbances (‘contagious catastrophes’). 
 
3. Increase exposure of wildlife to hunters, poachers and other predators. 
 
4. Riparian strips, often recommended as corridor sites, might not enhance dispersal or 

survival of upland species. 
 
5. Cost, and conflict with conventional land preservation strategy to preserve endangered 

species habitat (when inherent quality of corridor habitat is low). 
 
Although the potential disadvantages offered above are likely to exist in some cases, most 
relate to potential negative impacts on traditional ‘conservation reserves’ which are 
considered to be areas of good quality habitat.  In this case, the study area has been subject to 
previous disturbances and the potential disadvantages are considered unlikely to impact on 
the advantages to local and regional biodiversity of establishing corridors in the study area. 
 
Ecological corridors can be considered as two main types:  corridors for fauna movement; 
and conservation corridors.  These two types of corridors generally overlap.  The design of 
corridors for fauna movement is species dependent and may range from a line of native trees 
along a roadside verge to a wide vegetated corridor containing different habitat types.  
Conservation corridors are designed to contain sufficient habitat to conserve habitat 
functions across a number of ecosystem types.  As stated above, these two corridor types 
obviously overlap.  A corridor designed for movement of a particular mammal species may 
be several hundred metres wide, a kilometre long and cross a number of landscape types.  In 
addition to facilitating movement of the target species, this corridor would also contain 
sufficient habitat to support viable populations of a number of flora and fauna species 
(typically small fauna), thus providing a conservation corridor function for these species. 
 
Merriam & Saunders (1993) argue that the role of corridors in restoring a landscape is to 
increase connectivity between remnants of the original vegetation to a level that assures 
regional survival of populations or metapopulations.  This is a valid ecological corridor 
objective for an area which has been subject to fragmentation but which contains a number 
of reasonably sized habitat patches, with increased linkages among remnant vegetation units 
functioning to prevent extinctions and to safeguard vital ecological processes. 
 
When planning a corridor, it is also important to consider the corridor end point.  For 
example, there is no value in establishing a fauna movement corridor which does not lead an 
animal to an area of viable habitat.  It is therefore important that a corridor either contain 
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sufficient habitat to support a species population, or connects larger areas of habitat which 
can support viable  populations.  Creating a corridor which goes nowhere may lead 
individuals to areas subject to high mortality rates and therefore place further pressure on the 
viability of the population targeted for conservation. 
 
Soule and Gilpin (1991) argue that an effective corridor must contain appropriate habitat or 
the appropriate mix of habitats, stating that while a riparian corridor might facilitate the 
movement of aquatic and amphibious species, as well as certain terrestrial and volant 
species, it might discourage the movement of animals that prefer non-riparian habitats.  This 
requirement for containing a mix of habitats is essential for a corridor targeted at 
conservation, however, it is not essential for fauna movement corridors depending on the 
target species. 
 
When considering the effectiveness of corridors for fauna movement it is important to 
remember that fauna use of corridors for movement is variable depending on species habitat 
requirements and habit.  For example, a study by Saunders and de Rebeira (1991, cited in 
Merriam & Saunders, 1993) studied the movement of banded birds through corridors in the 
wheat belt of Western Australia.  Some species, such as the Western Yellow Robin, were 
found to move along well vegetated links between larger habitat remnants, but were not 
found on poorly-vegetated, disturbed strips of native vegetation.  Therefore, without suitable 
connections between the populations, isolated populations of this species may become 
extinct and suitable patches of habitat will not be recolonised (Saunders 1989, in Merriam & 
Saunders, 1993).  Other species, for example the Singing Honeyeater, were found to live in a 
wide range of habitat types and move across open country such as agricultural paddocks.  It 
was argued that for these species, vegetated linkages between habitat fragments are probably 
not required and isolated remnants are probably readily colonised in the event of a local 
extinction. 
 
It is also important to consider the relationship of edge effects to fauna mortality rates when 
planning a corridor.  Although, for example, a corridor of 250 metres may be sufficient to act 
as a movement corridor for a particular mammal, edge effects may result in high mortality 
rates.  Soule and Gilpin (1991) state that mortality rates within corridors will rarely be 
uniform or random, rather, for many species they will be higher in edge habitat than in core 
habitat because of increased exposure to predators.  Therefore, although 250 metres may 
provide sufficient width for movement of a particula r species, increasing corridor width to 
500 metres is likely to reduce the proportion of habitats subject to edge effects and increase 
the success rate of individuals moving along the corridor.  The general structure of the 
movement corridor is also important, as discussed by Soule and Gilpin (1991), who 
suggested that it appears that any narrowing, diversion (dogleg), bottleneck, or bypass tends 
to slow down the animals, and significantly reduces the rate of movement success. 
 
When considering corridor design, it is important to remember that increases in disturbance 
of corridor function are likely to occur as width, cover and structural complexity are reduced, 
as length is increased, as the size of the target species increases, as habitat or food 
specialization of the target species increases, and as anthropogenic disturbances penetrate the 
corridor more frequently and more fully (Merriam and Saunders, 1993).  This is further 
evidenced by studies completed by Lindenmayer et al. (1993, cited in Burgman & 
Lindenmayer, 1998) who surveyed arboreal mammals in 49 retained linear habitat strips 
(from 40 to 250 metres in width) in recently cut forest in the Central Highlands of Victoria.  
The study found that animals with a complex social system (those that live in colonies, eg 
Sugar or Squirrel Gliders) and which consume widely-dispersed food like large flightless 
insects were relatively rare in the retained strips.  It was suggested that constraining habitat 
to narrow linear configurations may make it difficult for fauna to harvest food and undertake 
some aspects of group social behaviour.  These findings indicate once again that the design 
of corridors must be project specific and depend on conservation objective and target 
species. 
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Merriam and Saunders (1993) argue that although including corridors in a planned 
restoration will only partly compensate for past disturbance for human activities, the 
evidence indicates that if the linkages remaining in the landscape are not preserved and 
corridors are not reconstructed in areas that have been linked in the historical past, the 
chances of regional extinctions and distortion of ecological processes are often unacceptable.  
In order to achieve corridor reconstruction, they offer six general guidelines which are 
reproduced below: 
 
1. remnant vegetation, not subject to severe edge effects, should be used as a pattern for 

restorations and reconstructions.  Simulate all the vegetation layers and the ground 
cover, including “furniture”; 

 
2. in planning for reconstruction adopt the principle that wider is better.  Noss (1978) 

offered the generally irrefutable argument that human interference is the most 
penetrating influence of corridor function, often is a high risk and is reduced by corridor 
width; 

 
3. existing corridors may be widened by protection that allows natural, lateral growth or 

by replanting land along the corridor; 
 
4. corridors should be continuous so that species using the corridors will not encounter 

behavioural or physical barriers or elevated mortality risks during movement.  Gaps in 
vegetation of corridors do not necessarily reduce the utility for movement of some 
species…. Building corridors along roads or bisected by roads should be avoided 
because of risks of elevated mortality, barrier effects, noise disturbance and potential 
effects of other pollutants; 

 
5. reconstruction programs should be monitored for progress and success and the results 

should be made available as widely as possible to enhance understanding of the need 
and methods for landscape reconstructions; and 

 
6. involvement of the human community should be encouraged in reconstruction of 

damaged landscapes to reinforce their role as stakeholders. 
 
Merriam and Saunders (1993) also argue that non-linear habitat patches provide the best 
corridors but that where gaps in habitat patch networks cannot be filled with non linear 
habitat, corridors that serve only for movement can be used.  Non-linear habitat patches are 
preferred as they result in reduced edge effects, however as discussed above, edge effects 
can be species specific and therefore corridor and patch size to establish an effective 
conservation corridor again depend on the conservation objective.  Wider corridors are 
always assumed to be more effective since they have an ‘interior’ component free of edge 
effects, but there are no guidelines as to how wide is wide enough (Loney & Hobbs, 1991). 
 
Catterall et al (cited in Saunders & Hobbs, 1991a) found that in the forest systems they were 
studying, sites 250 metres from the forest edge resemble those in the interior of larger 
forests.  In this case, it is argued, that a corridor that is 500 metres wide is unlikely to be 
completely dominated by edge processes, and would allow the movement of interior species.  
This study therefore showed that in this area corridors of 500 metres could be effective. 
 
Recent work undertaken by Scotts et al (2000) on behalf of the NSW National Parks and 
Wildlife Service (September, 2000) has developed criteria for key habitats and corridors for 
fauna in northeastern NSW.  The criteria address four types of corridors: Regional Habitat 
Corridors; Sub-regional Corridors; Local Corridors; and Stepping Stone Patches.  The 
criteria for each of these corridor types are outlined below. 
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• Regional Habitat Corridors  – wide enough to have their own ecological integrity 
including sufficient habitat for resident populations of focal species and interior habitat 
for species detrimentally impacted by edge effects.  Corridors should be in the order of 
kilometres wide, however, a minimum of 500 metres would be acceptable in certain 
instances but typically at least 1000 metres width is envisaged.  Where ever possible, 
regional corridors should occupy all available landforms to ensure representation of 
habitat variation and resources. 

 
• Sub-regional Corridors – Wide enough to support resident populations of at least a 

subset of priority species or wide enough to provide a substantial link between key 
habitats.  A minimum width of 300 metres is envisaged but, where possible, they should 
be wider (eg. 400 – 1000 metres).  They should be positioned to maximise the protection 
and linkage of available landforms. 

 
• Local Corridors – May be narrower than regional and sub-regional corridors (eg. less 

than 500 metres width).  Whenever possible local corridors should link into the wider 
regional and sub-regional network. 

 
• Stepping-stone Patches – Habitat patches which provide habitat for more mobile 

species (eg. birds and bats) but that are not connected by regional or sub-regional 
corridors.  Provides conservation of key habitats for mobile species despite not 
necessarily containing enough habitat for permanent residency (ie. a full life cycle). 

 
It is considered that these criteria, which have been developed for use in northeastern NSW, 
are generally applicable in the study area and in the absence of specific information relating 
to habitat usage, home ranges, fauna assemblages, etc, provide a reasonable basis for 
determining corridor structure for this study.  This base structure can be further modified, 
using specific local information which exists, in accordance with the ecological corridor 
theory included above to refine the structure of proposed ecological corridors. 
 
 

2.3 CULTURAL HERITAGE/CULTURAL LANDSCAPES 
 
Cultural landscapes combine elements of the natural landscape and community social and 
cultural elements of the landscape, including features, interpretation, cultural association and 
visual image. 
 
In relation to Aboriginal heritage, the cultural landscape combines Aboriginal sites, and the 
“country” in which they are located.  This “country” has resource values and visual values 
but must also be considered in terms of cultural stores about past and current activities by 
traditional owners and other Aboriginal people who now live in the area.  As described in 
Section 4, an important element of the cultural landscape of the study area for Awabakal 
people is the pathway that links ceremonial and spiritual localities in the Sugarloaf Range 
with more routine economic and social localities in the footslopes and around the margins of 
Hexham Swamp.  The swamp itself is a key part of the cultural landscape because of its 
resource capacity and its spiritual associations. 
 
Other cultural landscapes in the study area are associated with the values of other groups in 
the community.  For instance, the historic features of the Minmi district, including the old 
railway lines, coal mining infrastructure, historic buildings and the village form of Minmi 
itself, are all elements of a cultural landscape.  Similarly, residents of the lower Hunter may 
consider that their cultural landscape incorporates important physical landmarks (such as 
Mount Sugarloaf), built landmarks (such as Hexham Bridge), key elements of urban design 
(eg streetscapes in different suburbs of Newcastle – many of which have specific historic 
land use associations), important views (eg. towards the city and across Hexham Swamp to 
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Mount Sugarloaf from Hexham and Stockton bridges), and associations with long standing 
cultural and social practices (eg. Newcastle Beach, Glenrock, Stockton Bight dunes). 
 
In this context the key characteristic of a cultural landscape is that it integrates across 
physical and socio-economic aspects of the landscape, by focusing on the human 
interpretation of the meaning of landscape elements. 
 
 

2.4 EXISTING CORRIDOR CONCEPTS 
 

2.4.1 Land Use and Zonings 
 
The Newcastle LEP 2003 was gazetted on 8 August 2003.  Lake Macquarie City Council has 
a new Local Environmental Plan (LEP) in draft form, awaiting final sign off from the 
Minister for Planning.  Figure 2.1 shows the current land zonings (Newcastle) and draft land 
zonings (Lake Macquarie) for the study area, based on the Newcastle, Lake Macquarie and 
Cessnock LEPs. 
 
Figure 2.1 simplifies the zonings, focusing on six key potential land use categories: 
 
• Rural lands; 
 
• Lands zones 2, 3, 4, or 5, incorporating all forms of residential and commercial 

development and infrastructure development (eg roads); 
 
• Open space or recreation zones (Zoned 6); 
 
• Conservation or Environment Protection Zones (Zoned 7); 
 
• Natural resource zones (to protect geological/mining resources); 
 
• Investigation zones.  The investigation zoning is designed to facilitate further 

investigation of potential conservation values and urban development 
opportunities/constraints.  In the Newcastle Local Government Area, investigation 
zones cover much of the western fringe of Hexham Swamp, on either side of the F3 
freeway.  These lands lie between the existing urban area and steep wooded country to 
the west and provide the connection between the forested country and the Hexham 
Swamp wetlands.  They have been the focus of recent land use planning challenges. 

 
2.4.2 Landscape “Corridors” in the Newcastle City Council Area 

 
Tract (1989) introduced terms such as corridor, edge, node, landmark and zone to define the 
structure of the landscape in the Newcastle City Council area.  Tract used “corridor” to refer 
to any linear space in the landscape, rather than the more stringent definitions adopted in 
relation to ecological corridors in later studies.  In relation to corridors, they note the network 
of arterial roads that provide a highly visible set of corridors through the city area.  Tract also 
highlighted as corridors a series of major ridgelines that form the physical structure of the 
city.  Other “corridors” identified in the 1989 study included drainage easements, open space 
areas and abandoned railway easements – the function of these areas is considered to be 
visual and recreational. 
 
One of the land based edges described by Tract was the margin of Hexham Swamp, where 
they proposed a buffer zone (in fact a narrow corridor) between urban development and the 
wetlands.  The buffer along the wetland margin was proposed to protect the wetlands from 
the detrimental incursions of waste, fill, clearing etc. 
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2.4.3 Local Scale Corridor Planning and Evaluation 

 
As urban development has expanded west from Wallsend through Maryland and Fletcher, 
Newcastle Council has sought to maintain local green spaces and habitat connectivity by 
requirements for drainage and/or wildlife corridors within new development.  An example is 
the vegetation conservation strategy for the Wentworth Creek catchment (WBM 1996 and 
1999).  WBM highlight the importance of clearly defining the intended purpose of the 
wildlife corridor and also note the general tendency for recommended corridors to focus 
along drainage lines, rather than retain any ridgeline habitat.  They also note the importance 
in the Blue Gum Hills area of restoring habitat rather than only working to conserve existing 
habitat remnants. 
 

2.4.4 Relationship to LMCC Corridors 
 
Lake Macquarie City Council (LMCC) is currently in the process of mapping ecological 
corridors across the Lake Macquarie LGA, including in the southern portion of the study 
area for this project.  Advice from LMCC indicates that areas intended to be conserved as 
corridors are zoned 7(b) in the draft LEP.  Specific corridors have also been mapped on a 
draft basis and are shown on Figure 2.1.  Of the corridors shown on Figure 2.1, the corridor 
designed for the movement of a Masked Owl recorded in the vicinity of Northlakes Estate is 
seen to be of critical importance.  Although not immediately obvious on the Figure, the 
corridor is designed to be a minimum of 100 metres wide between future development areas 
and will provide a movement corridor to areas of remnant habitat around the Newcastle F3 
Link Road. 
 

2.4.5 Relationship to Regional Corridors 
 
The Lower Hunter and Central Coast Regional Environmental Management Strategy 
(LHCCREMS) is a co-ordinated program supported by multiple local government areas 
which aims to provide consistent approaches to environmental management issues across the 
lower Hunter and to support regional decision making by providing quality regional scale 
analysis of key planning issues.  A major LHCCREMS project is the mapping and analysis 
of vegetation associations and habitats across the lower Hunter.  Figure 2.2 shows the results 
of a LHCCREMS project on regional habitat linkages.  These linkages are a primary basis 
for ecological corridors in the region.  Further detail from LHCCREMS investigations is 
presented in Section 3.0. 
 
NPWS (2001) released an issues paper focusing on conservation management issues in the 
lower Hunter.  Figure 2.3 shows a series of regional and subregional wildlife corridors that 
resulted from the NPWS analysis (NPWS notes that these were adopted from a broader study 
of key habitats and corridors across north eastern NSW). 
 
The NPWS figure stands out as different from other corridor studies in the lower Hunter, in 
that the corridors do not include the core habitat areas.  The key habitats and corridors 
assessment process involved three concepts: 
 
• “fauna species assemblages (combinations of priority species with similar predicted 

distributions) have been derived as conservation planning surrogates; 
 
• assemblage key habitats (cores, hot spots, centres of endemism) have been derived as 

focus areas for habitat protection and restoration; and 
 
• landscape connectivity has been promoted through the identification and 

refinement of landscape linkages, or habitat corridors.” 
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It follows that in the NPWS analysis, the “highest priority regional corridors are mapped 
along natural gradients (eg altitudinal and longitudinal gradients) or as links between 
major public lands .” 
 
The resulting NPWS corridors include two regional level linkages within the study area (to 
the north and to the south east along the Freeway Link Road from the foothills of the 
Sugarloaf Range) and several subregional corridors that form a circuit around Minmi village, 
cross the Bluegum Hills Regional Park and extend into Hexham Swamp across the Tank 
Paddock. 
 
 

2.5 THORNTON-KILLINGWORTH SUBREGIONAL PLANNING STUDY 
 
The Department of Infrastructure, Planning and Natural Resources (DIPNR) commissioned 
the first phase of an analysis of subregional development and conservation opportunities and 
constraints early in 2003. 
 
This project, known as the Thornton-Killingworth Subregional Development and 
Conservation Strategy (Context, Analysis and Strategic Directions) has four primary 
objectives: 
 
• consider and build upon existing work, data and resources available to articulate the 

pressures on and the state of the study area. The results of the analysis are to be 
presented as a series of Issue Papers, following the “Pressure, State, Response” model 
of State of the Environment reporting 

 
• provide a regional and subregional context for the making of decisions within the study 

area, on the basis of positive environmental and economic outcome; 
 
• provide for rationalised whole of Government context and direction for decisions; and 
 
• provide a clear, strong basis for consultation with the community  on the future of the 

area. 
 
The brief for the Subregional Study requires that the analysis and recommendations of the 
project address three separate precincts within an overall flexible study area.  The central 
precinct, incorporating South Beresfield, Hexham, Black Hill, Stockrington, Minmi and 
Wallsend, overlaps (but also extends slightly further to the north and south)  the study area 
proposed by Newcastle City Council for its Minmi Corridors Study. 
 
DIPNR has highlighted the importance of lands currently zoned as “investigation areas” 
(Newcastle LEP 2003 and LMCC draft LEP) in relation to the future land use structure and 
the balance between conservation and employment/residential lands in the subregion.  The 
current Minmi corridors study area includes several of these investigation areas within 
Newcastle City Council. 
 
The Thornton Killingworth study has a broader scope than the current corridors study, in that 
it also addresses housing, infrastructure and transport services, social infrastructure and 
employment opportunities.  In relation to natural resources, natural and cultural heritage and 
environmental management, the Thornton Killingworth study brief identifies three key tasks: 
 
• identify and articulate the objectives, outcomes, strategies, targets, policies, responses 

etc in relation to those matters which deal with the management of our natural resources 
(eg. vegetation, soil, water); 
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• identify potential strategies for the management of land with conservation and heritage 
values eg conservation agreements, and criteria for development within sensitive (but not 
priority conservation) areas; and 

 
• prepare a concept plan for further consultation and discussion, which identif ies land that 

has high value and priority for conservation as well as identifying significant 
environmental corridors and linkages. 

 
The Thornton Killingworth study is currently being exhibited for community comment.  
Important conclusions in the draft document include: 
 
• Mount Sugarloaf and associated vegetated spurs provide a visually prominent regional 

landmark with high ecological values and high significance to the regional Aboriginal 
community.  Hexham Swamp also has nationally and internationally recognised 
ecological values.  

 
• All remaining native vegetation has the potential to be valuable enough to be conserved 

in the long term. 
 
• Rural land use areas provide visually important landscapes. 
 
• Regional vegetation conservation corridors have been identif ied west of the Freeway, 

converging on Mount Sugarloaf.  Corridor width is nominally 1600 metres. 
 
It is apparent that the Thornton Killingworth study includes very similar objectives to the 
current project.  It also draws on the same body of regional and local information about the 
Minmi district and its context.  There are slight differences in the approach required of the 
two projects, notably: 
 
• The Thornton Killingworth study uses the pressure/state/response model for land use 

planning and environmental management, whereas the Minmi study is more focused on 
the definition of natural and cultural heritage values.  The concept of values based 
analysis and decision making fits within the “state” part of the pressure/state/response 
model.  The concept of a conservation oriented corridor, with specific land management 
requirements, is a potential response to the values, but does not necessarily incorporate 
the complex pressures that are currently influencing the development assessment process 
and community perceptions of land use change processes and priorities. 

 
• The Thornton Killingworth study is required to seek a positive environmental and 

economic outcome.  The Minmi corridors study seeks maintenance and enhancement of 
natural and cultural values.  In this context, the Minmi corridors study may provide new 
information to refine the environmental outcomes of the Thornton Killingworth study, 
but its recommendations are less constrained by the demands of economic outcomes.  In 
this sense, the Minmi Corridors study is not a comprehensive sustainability study, but 
brings additional weight to the environmental component of a broader sustainability 
planning program.  There is a view in the regional community (see below) that the 
environmental values perspective has not been given adequate consideration in recent 
planning decisions. 

 
 

2.6 EXISTING STAKEHOLDER PERCEPTIONS 
 
The current study arises from a major strategic land use planning decision that faces 
Newcastle City Council.  Council’s exhibition of a draft LEP for the Tank Paddock attracted 
numerous agency and community submissions (July 1999 and mid to late 2001).  
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Community submissions derived from local residents and businesses (and the Minmi 
Progress Association) and from member organisations of the Newcastle Conservation 
Alliance and the Coalition of Groups for the Conservation of the Tank Paddock. 
 
Whilst most of these submissions relate specifically to the character of the Tank Paddock, 
some also make comments about the regional conservation context of the land.  The current 
assessment process is focused on the regional context issues, and therefore only the 
comments relating to broader conservation values are noted below. 
 
• The Tank Paddock could be utilised to maintain the open space network and bushland 

character of the Minmi area. 
 
• Concern about the effects of further subdivision on Hexham Swamp and other local 

wetlands. 
 
• Concern that continued urban sprawl around and up to the edge of Hexham Swamp will 

undermine and threaten the long term viability of the wetland.  The recent commitment 
of $5.4 million of State and Federal government funds to the rehabilitation of Hexham 
Swamp highlights the importance of the wetland as part of the National heritage.  
Hexham Swamp is an extremely important aquatic habitat in the lower Hunter. 

 
• Given the community effort in tree planting around Hexham Swamp and elsewhere in 

the lower Hunter, to restore habitats, the clearing of existing vegetation that would be 
necessary to facilitate new development at the Tank Paddock is seen as 
counterproductive.  Newcastle needs to retain “genuine” bushland near to the city. 

 
• Development of the Tank Paddock would be in keeping with the character of the area 

(ie. the existing urban subdivisions at Fletcher and the rural residential development at 
Black Hill).  The opposite view, that development of the Tank Paddock would not be 
consistent with the local rural and village landscape around Minmi, has also been put. 

 
• The Tank Paddock has high biodiversity values as well as Aboriginal heritage values 

within the broader landscape context of extensive development and expanding 
urbanisation.  Concern was expressed that further development along the Swamp 
margins will result in further destruction of Aboriginal sites and remnant vegetation, 
with impacts on the adjoining wetlands.  The Tank Paddock has the only remnant of 
forested wetland frontage remaining around Hexham Swamp. 

 
• Planning decisions that allowed for small lot subdivision along the boundary of Hexham 

Swamp were made several years ago, in the context of Hexham Swamp being used 
primarily for grazing with little likelihood of rehabilitation to restore wetland values.  
Significant changes to the management of Hexham Swamp in the last few years 
highlight the need to manage the wetland margins in an environmentally sustainable 
manner. 

 
• The Tank Paddock provides a link between Hexham Swamp, Pambalong Swamp and the 

regional park lands with forested land to the west of the F3.  The Tank Paddock should 
be seen as part of the compensatory habitat for existing development around Hexham 
Swamp. 

 
• The wetlands at the western margin of Hexham Swamp have high conservation value as 

breeding grounds for freshwater fish, and for roosting and feeding of migratory waders.  
Pambalong Wetlands are a candidate area for RAMSAR listing. 
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• The woodland habitats, and well developed understorey of the Tank Paddock provide 
corridor habitat for migratory small birds. 

 
• The Hunter Catchment Blueprint has targets relating to no net loss of vegetation and an 

increase in regionally significant vegetation communities and habitats.  Further 
development around the margins of Hexham Swamp is not seen as consistent with these 
targets.  Similarly, further development around the margins of Hexham Swamp is not 
seen as consistent with the principles of the Water Management Act re protection and 
restoration of floodplains and dependent ecosystems. 

 
It is apparent that there is a strong community view that the very significant ecological 
values of Hexham Swamp should be protected and enhanced, and that every effort should be 
made to maintain or improve vegetation cover around the swamp margin and in its 
immediate hinterland.  Virtually all the views expressed by community submissions made 
the link between conservation of the freshwater wetland values of the western part of 
Hexham Swamp (and Pambalong Swamp) and the need to maintain or enhance remnant 
swamp margin vegetation.  Few Pambalong submissions raised the issue of habitat 
continuity into the forested lands (with intact understorey) around the slopes of Mount 
Sugarloaf.  Although most submissions objected to the rezoning of the Tank Paddock to 
permit residential development at any scale, a few considered that its natural and scenic 
values could be preserved with development of an appropriate scale. 
 
 

2.7 COMMUNITY SUBMISSIONS DURING THIS PROJECT 
 
As noted in Section 1.0, an objective of this project was to develop a shared understanding 
of the issues, available information and conservation values of the study area.  At the 
inception of the project, members of the Blue Gum Hills Community Planning Advisory 
Panel were invited to contact the consultants with information, issues of concern or concepts 
for future management of the study area.  This invitation resulted in several written 
submissions, several face to face discussions, phone discussions and a field inspection with 
various members of the community.  Stakeholders involved in these contributions to the 
project included conservation groups (the Conservation Alliance and bird/wetland interests 
separately), the Minmi Progress Association, land owners (notably Coal and Allied) and land 
development interests (Colin Chapman, Monteath & Powys). 
 
An overview of the views expressed in these consultation activities is provided below. 
 
• A position paper on the Tank Paddock, endorsed by a consortium of conservation 

groups, was submitted by Brian Purdue.  Groups contributing to this position paper 
included Total Environment Centre, Nature Conservation Council, Australian 
Conservation Foundation, National Parks Association, The Wilderness Society, 
Oceanwatch, Parks and Playgrounds Movement Inc, Hunter Bird Observers Club, 
Society for Frogs and Reptiles, Association of Concerned Citizens of Newcastle.  The 
concepts in the position paper were reiterated in subsequent meetings and phone 
discussions with representatives of the group.  In relation to subregional scale issues, this 
position paper focuses on major connections between Hexham Swamp and the Sugarloaf 
Range/Watagans.  The potential for a local scale connection from the Tank Paddock, 
south through the Bluegum Hills Regional Park was also noted.  The groups also raised 
concern about the existing impacts of urban development on local water quality in 
Hexham Swamp (particularly turbidity/suspended sediment), as an indication of further 
potential cumulative impacts if the remainder of the wetland margin was developed for 
urban uses. 

 
• A meeting was held with representatives of Coal and Allied and their consultants.  The 

meeting focused on ensuring that Coal and Allied were familiar with the scope and 
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objectives of the current project and its relationship to the Thornton Killingworth 
Subregional Planning Study as well as local scale planning studies that have been 
conducted for individual development proposals.  Coal and Allied offered copies of 
information relating to the Tank Paddock and also provided maps of the boundaries of 
their landholdings. 

 
• A site inspection at the Tank Paddock was held with Colin Chapman and Greg Burnitt 

(Monteath and Powys).  The extent of previous clearing, past land uses and remaining 
historic heritage was noted as well as the nature of habitat in drainage lines and on the 
broad ridge crest. 

 
• Meetings with Awabakal Local Aboriginal Land Council and elders representatives to 

discuss Aboriginal community values associated with the landscapes including Hexham 
Swamp, the swamp margins and the Sugarloaf Range.  Awabakal have provided detailed 
statements about these values and how they see them being conserved (see Section 5.0). 

 
• Discussions with planners at LMCC about the justification for the corridors currently 

proposed through their planning process. 
 

2.7.1 Discussion at the Community Workshop 
 
A range of comments/questions were raised by people attending the community workshop at 
Newcastle Council on 19 June.  These are noted below, with a response in terms of reference 
to the steps in the study process to which they relate. 
 
Introduction, Process and Assumptions  
 
“Concern that the Blue Gum Hills Community Planning Advisory Panel is dominated by 
developer interests and may not provide a balanced forum for consultation.”  
 
Response:  The consultation invitation has been offered to other groups, not just the Panel, 
but the Panel provides a useful local forum to get information into the local community and 
to seek  feedback  

 
“A concern that the project timeframes do not allow enough time for further broad ranging 
community consultation.” 
 
Response:  This project is part of an ongoing consultation process about sustainable 
planning decisions for the weste rn part of Newcastle City Council (and neighbouring 
Councils).  Further consultation opportunities will be provided before final planning 
decisions are made.  An invitation to contribute was further reiterated. 
 
“A concern that the workshop process does not allow sufficient time for participants to 
review and comment on the information presented.” 
 
Response:  As above, all residents are welcome to contact the consultants for more 
information or to provide further considered feedback. 
 
Conservation Values 
 
“Was the study desktop only or were further Aboriginal archaeological investigations 
undertaken in consultation with the NPWS and Local Aboriginal Community Groups?  Will 
there be further work with the Local Aboriginal Community Groups and NPWS?” 
 
Response:  As noted above, extensive conversations and meetings were held with the 
Awabakal LALC, but this project does not involve new fieldwork.  NPWS has also been 
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consulted, both in relation to Aboriginal cultural heritage and to ecological conservation 
issues. 

 
“It was noted that the high values of the area offered a wonderful value for ecotourism.” 
 
Response:  Agreed that there may be opportunities for this type of activity, which would be 
consistent with the conservation of high natural and cultural values. 
 
“The international values of the wetlands were highlighted.  In particular Pambalong Swamp 
provides habitat for populations of Painted Snipe and Wood Sand Piper (small numbers).” 
 
Response:  Agreed that the wetland values are of International and National significance, 
with habitat for a range of rare and threatened species.  Also noted that the general 
recognition of the value of Hexham Swamp has changed dramatically over the last ten years. 
 
“Confirmation of the reference material for Aboriginal heritage sites – were some sites 
omitted?  In particular, some grinding grooves in west Edgeworth (found during LMCC 
studies).” 
 
Response:  Aboriginal sites mapped are based on NPWS site register records supplemented 
by discussions with Awabakal LALC and access to the Koe-inba report prepared in 
association with the Aboriginal community around fif teen years ago. 
 
“A number of Aboriginal heritage sites were shown in urban areas which have been 
developed.  Also a number of threatened species are mapped in areas of existing or approved 
residential development.” 
 
Response:  Agreed that most of the detailed mapping has occurred because of requirements 
on development applications.  Investigations and recommendations at the individual DA 
stage leave little room for broad scale conservation outcomes. Many sites in these areas are 
destroyed and habitats are fragmented. 
 
Conservation Objectives 
 
“In addition to the ecological conservation objectives noted in the presentation, a third 
objective warrants consideration: 

 
• To capture ecotones that exist in corridors – this is important in relation to potential 

changes that may occur with global warming.” 
 
Response:  Agreed that global warming may impact on boundary conditions between major 
ecological units, requiring  sufficient coverage of adjoining habitats to allow for movement 
(eg sea level rise may move wetland boundary over exiting fringing habitats). 

 
“What criteria are to be used to achieve practical conservation outcomes?” 

 
Response: The next stage of the project (see Section 10.0 of this report) will address the 
management actions that are necessary to achieve practical conservation outcomes within 
the identified corridors. 
 
“There are problems with the concept of linear conservation corridors.” 
 
Response:  Conservation corridors should to be designed to minimise edge impacts, and are 
therefore as wide as possible to provide links between core habitat patches.  The primary 
corridor identified so far is approximately  1500 metres wide, with a length of approximately 
10 kilometres. 
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Criteria 
 
“It looks like Umwelt is trying to squeeze values into a conservation area based on the views 
of the Blue Gum Hills Panel.  The comment was also made that it was a good process, but 
why are we trying to justify the area’s conservation value?  Why are the developers not made 
to justify trying to build in the area?” 

 
Response:  The values assessment is not based on the views of the Blue Gum Hills 
Community Planning Advisory Panel, although this group has provided input.  The brief for 
this project was to identify potential conservation corridors within the western part of 
Newcastle City Council and adjoining Councils, and to clearly justify any conservation 
areas that are proposed.  The EP&A Act does require that developers provide justification 
for individual developments, but the issues in this project relate to a broader, more strategic 
assessment of landscape values that will provide developers with clear guidance about the 
level of information required for individual DAs. 
 
“In relation to Abor iginal archaeology - what is the importance of constantly digging up bits 
of shell and stone?  How has this issue been explained?” 
 
Response: This project has not involved any field survey or excavation of Aboriginal sites. In 
fact, conservation of Aboriginal cultural heritage values generally means that the sites are 
not excavated, but left in their natural landscape context.  For this project we have consulted 
with the Awabakal LALC about cultural values that extend beyond physical sites, as well as 
reviewing existing archaeological information from the numerous surveys that have 
previously been conducted in the eastern parts of the study area (for individual development 
applications). 
 
Draft Corridor Concepts 
 
“Is it true to say that mining has saved this area up until now?  So is it all in danger of future 
mining?” 
 
Response:  Much of the foothills of the Watagan Mountains are held in mining leases and 
have been for many years. Most of the mining in this area has been underground, and is 
likely to continue to be so.  Underground mining may cause subsidence, which means that 
land is not suitable for residential or industrial uses until after mining has been completed, 
but underground mining is associated with only minor impacts on vegetation and habitat. 

 
“The Cameron Park Industrial Park had been mapped within some corridors.  On this basis, 
can conservation objectives and development values both occur?” 
 
Response: The aim of the proposed conservation corridors is to identify those areas which 
have high conservation (natural or cultural) values which are sensitive to land use change.  
Section 10.0 of this report looks in more detail inside the corridors and determines whether 
some areas need a higher level of protection in terms of associated land uses than others.  
 
“Environmental degradation associated with existing development has had an impact on 
conservation.  Care needs to be taken if using the degradation of areas as justification for not 
including them in conservation lands.” 
 
Response:  The proposed corridors include some lands that have previously been cleared for 
agriculture or used for mining and related infrastructure.  The rehabilitation of some of 
these areas (eg. through the Bluegum Hills Regional Park) has been identified as an 
important task for the future integrity of conservation outcomes. 
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3.0 SCENIC AND LANDSCAPE VALUES 
 

3.1 GENERAL DESCRIPTION OF THE LANDSCAPE 
 

3.1.1 Geomorphic Structure and Hydrology 
 
The soil landscapes and broad physiographic regions of the lower Hunter have been 
described by Matthei (1995).  Elements of four  broad physiographic regions are represented 
in the study area (see Figure 3.1).  Soil landscapes represent an integration of landform, 
soils, surface processes and natural vegetation and therefore provide a useful overview of the 
nature of the landscape.  
 
The Sugarloaf Range is a steep mountainous area which extends from the west to the central 
part of the study area.  The elevation of Mount Sugarloaf, the highest part of the Range, is 
400 metres above sea level.  The Sugarloaf Range is oriented southwest – northeast.  The 
slopes of the ridgelines and spurs of the Range are steep, with narrow and incised drainage 
lines.  Sandstone commonly outcrops within these drainage lines, as well as along upper and 
lower slopes.  Sandstone cliff faces occur along the upper and lower slopes of the main 
ridgeline immediately east of Mount Sugarloaf.  Blue Gum Creek and Surveyors Creek and 
their tributaries drain the northern slopes of Sugarloaf Range, eventually flowing to 
Pambalong Swamp and Hexham Swamp.  Slatey Creek and Burkes Creek and their 
tributaries drain the southern slopes of the Range, eventually flowing to Lake Macquarie.  
Minmi Creek drains the eastern extent of the Range, flowing directly to Hexham Swamp.  
The northern slopes of the Range drain to the Wallis Creek/Surveyors Creek catchment 
which eventually joins the Hunter River.  The predominant soil landscapes within the 
Sugarloaf Range area are Sugarloaf and Stockrington.  The Cedar Hill and Killingworth soil 
landscapes are also represented. 
 
The Sugarloaf Range descends to the undulating hills of the East Maitland Hills  
physiographic region in the north east of the study area.  This area of the East Maitland Hills 
forms the lower and eastern extent of the Sugarloaf Range and includes the hills and spurs 
around the margin of Hexham Swamp.  The ridgelines of these undulating hills and spurs are 
oriented south west – north east and vary in elevation from 140 to 40 metres above sea level.  
Blue Gum Creek and Long Gully drain the northern part of this region and numerous small 
tributaries drain the southern hills and spurs.  The majority of these drainage lines eventually 
flow to Pambalong Swamp, a small area of wetland between two spurs.  The wetland is a 
freshwater extension of Hexham Swamp.  The East Maitland Hills region is dominated by 
the Beresfield soil landscape but also incorporates the Rivermead and Wyong soil 
landscapes. 
 
The Lower Hunter Plain physiographic region incorporates the flat areas associated with 
Hexham Swamp, the estuarine floodplain of the Hunter River.  Elevation in these areas is 
generally below two metres above sea level.  Soil landscapes represented in this region 
include Hexham Swamp, Bobs Farm and a small section of Hamilton.  The wetland areas 
have permanently high water table and are periodically inundated by floodwaters backing up 
from the Hunter River, as well as from local catchment flows (in the lower reaches of 
tributary creeks such as Blue Gum Creek). 
 
The Awaba Hills region forms the southern margin of the study area and consists of rolling 
low hills.  These hills are drained by Cocked Hat Creek and Brush Creek and their 
tributaries, which eventually flow to Lake Macquarie.  The Killingworth soil landscape 
predominates in this area but the Warners Bay, Cockle Creek and Cedar Hill soil landscapes 
also occur. 
 
The Sugarloaf Range, Awaba Hills and the East Maitland Hills regions have remained 
relatively consistent in their morphology and geomorphic processes over hundreds of 
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thousands of years.  The most significant changes are likely to have occurred along drainage 
lines which have become more incised in some areas and accumulated sediments in others, 
eg. the alluvial flats of Slatey Creek, Cocked Hat Creek, Minmi Creek and Blue Gum Creek.  
The ongoing erosive processes are likely to have fluctuated in intensity according to climatic 
changes throughout the period. 
 
In contrast, the lower Hunter Plain has undergone major changes in its morphology and 
dominant processes over the last 120,000 years, with the main features of its current 
morphology dating to the last 6000 years.  This implies significant changes in the context of 
the hill and mountain landscapes (eg. distance from the ocean, baseline), as well as major 
changes to landscape resources for Aborig inal people.  The long term evidence of landscape 
evolution that is preserved in the sediments of Hexham Swamp and other parts of the Hunter 
River estuary are a valuable feature of this landscape.   
 

3.1.2 Soil Landscapes 
 
The characteristics of each of the soil landscapes referred to in Section 3.1.1 are noted in 
Table 3.1, together with a brief introduction to related landscape values. 
 

Table 3.1 - Soil Landscape Features, broad vegetation associations  and likely values 
 
Soil Landscape Features Implied landscape natural and 

cultural values 

Beresfield Undulating low hills and rises, 
extending as low gradient spurs into 
the western margin of Hexham Swamp.  
Spotted Gum and Ironbark open forest, 
with Melaleuca stypheloides, 
Backhousia  and Alphitonia  in drainage 
lines.  Susceptible to moderate to 
severe sheet and rill erosion if 
cleared/groundcover removed. 

Much of this soil landscape has been 
cleared for agriculture and more 
recently urban development, including 
low spurs extending into Hexham 
Swamp.  Drainage lines remain in 
natural vegetation, providing some 
‘green’ patterning and local scale 
habitats.  Some important regional 
views to and from this area, including 
city ‘gateway’ from the west. 

Bobs Farm 
variant 

Holocene estuarine flat on the margin 
of Hexham Swamp (lake beach deposit 
– early Holocene).  Landward extent of 
Holocene inundation of late 
Pleistocene terrestrial landscape. 

Natural stratigraphic context means 
that stratified deposits may remain in 
this landscape – a rare feature in the 
lower Hunter.  The soil landscape is 
now mostly cleared and drained, and in 
some areas may be buried beneath 
later fluvial deposits. 

Rivermead Moderately broad level to undulating 
alluvial terraces, with potential ages 
ranging from late Pleistocene to 
Tertiary.  Generally completely 
cleared, apart from small remnants of 
forest red gum and grey box tall forest. 

Agricultural (cattle grazing) lands in 
the study area, part of the rural 
landscape around the western margins 
of Hexham Swamp.  Juxtaposition of 
these low relief terraces adjacent to the 
freshwater wetlands gives them high 
Aboriginal archaeological value. 

Hamilton Level to gently undulating well drained 
plain, with local relief less than one 
metre .  Age estimated broadly as 
Quaternary, and the main areas of this 
soil landscape are the inner suburbs of 
Newcastle.  Small area in this study 
area appears potentially anomalous and 
warrants further investigation.  
Generally entirely cleared. 

This soil landscape is part of a 
complex assemblage also including 
Rivermead, Wyong, Stockrington and 
Cedar Hill, all now part of the rural 
lands on the western margin of 
Hexham Swamp.  All are elevated 
above flood level, and have high 
Aboriginal archaeological value.  
Details of relationships require further 
investigation. 
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Table 3.1 - Soil Landscape Features, broad vegetation associations  and likely values 
(cont) 

 
Soil Landscape Features Implied landscape natural and 

cultural values 

Wyong Broad poorly drained flats along Blue 
Gum Creek, although this soil 
landscape is better represented along 
tributaries of Lake Macquarie.  Age 
broadly estimated as Quaternary.  The 
landscape preserves a number of 
alluvial features, including slightly 
elevated terraces.  Vegetation includes 
Melaleuca, Swamp Oak, Swamp 
Mahogany, Sydney Bluegum and 
Woollybutt. 

As above, part of a complex of soil 
landscapes providing the rural fringe to 
Hexham Swamp and Blue Gum Creek.   
Structure and location of the Wyong 
soil landscape suggests high 
Aboriginal archaeological value.  The 
soil landscape also supports regionally 
significant vegetation communities.  

Hexham Swamp  Broad swampy estuarine backplains of 
the Hunter River delta, relief is less 
than two metres.  Deeper tidal channel 
within the eastern part of Hexham 
Swamp.  Western part of Hexham 
Swamp is freshwater wetland/meadow. 

The freshwater sections of Hexham 
Swamp border the study area, and are 
part of an assemblage of national 
significance, now in the process of 
nomination as a RAMSAR wetland.  
Extensive resource base for Aboriginal 
occupation.  High value visual 
landscape, separating Newcastle urban 
and industrial areas from the wooded 
hills to the west.  Highly visible from 
major arterial roads. 

Sugarloaf Rolling steep mountains, with elevation 
400 metres and local relief 200 metres.  
Rock outcrop on crests and sandstone 
boulders common on steep upper 
slopes and benches.  Numerous 
shallow incipient drainage lines.  Tall 
open forest with Sydney Peppermint, 
Bastard Mahogany, Grey Ironbark, 
Grey Gum and Forest Oak. Distinctive 
understorey (including grass tree and 
macrozamia). 

Major landscape feature, visible from 
the entire lower Hunter, including all 
major arterial roads.  Includes diverse 
ecological communities of regional or 
state significance.  Considered to be of 
high cultural value by Awabakal 
community.  Significant recreation 
resource (crest reserve) for regional 
community. 

Stockrington Steep slopes with local relief of up to 
180 metres, colluvial benches with 
occasional conglomerate boulders. 
Sydney Bluegum, Spotted Gum and 
Turpentine Forest, with Flooded Gum, 
Red Cedar and Lillypilly in Blue Gum 
Creek valley.  May overlie Cedar Hill 
soil landscape materials. 

Steep easterly facing slopes that are 
part of complex landscape assemblage 
around the margin of Hexham Swamp 
and along Blue Gum Creek.  Includes 
habitats of regional and state 
significance.  Presents diverse plant 
resources of interest to the Aboriginal 
community.  Active colluvial 
processes – possible stratification of 
cultural heritage material? 

Cedar Hill Moderate to steep slopes on Permian 
siltstones.  Local relief up to 100 
metres, narrow rounded benches mid 
slope and narrow incised drainage 
lines. 
Vegetation is tall open forest, now 
mostly cleared.  Spotted Gum, Grey 
Gum and Bastard Mahogany, with 
Flooded Gum on lower slopes.  Subject 
to extensive slumping. 

This is the soil landscape that underlies 
the rural lands noted by Tract (1991) 
as having high visual value in the 
Newcastle Landscape structure. 
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3.1.3 Landscape Studies 
 
It is now nearly fifteen years since NCC commissioned Tract Consultants to provide advice 
on a Landscape Structure Plan to guide the landscape character of the city over a twenty year 
period.  The Landscape Structure Plan was to provide the strategic framework for the 
implementation of a green city program for Newcastle.  At the time, Tract noted the 
significant transformation of the character and image of the city; this process of 
transformation continues.  
 
The report provides a range of comments that are relevant to the current study area: 
 
• “Entering the city from the south, one will be impressed by the predominance of tall 

eucalypts and native vegetation.  The elevated landform provides a sequence of framed 
views of the city as one descends from the system of ridges and spurs into the suburban 
development areas.” (p5) 

 
• The study identified major arterial road corridors that it considered were important in 

framing the landscape character of the city (ie. it was from these corridors that most 
people would see the landscape during their daily activities).  It also identified open 
space corridors (drainage easements, open space areas and abandoned railway 
easements).  Significantly, these were identified for their public recreation value, rather 
than their conservation value. 

 
• Three key outlooks were identified within the present study area, all of them views 

across Hexham Swamp from elevated roads.  These include views from Lenaghans 
Drive (and now the F3) across Hexham Swamp (see Plate 3.1).  The Tank Paddock is 
highlighted in these views as a significant ridgeline with existing tall tree cover, which 
could be enhanced (but not excluding residential development within this canopy). 

 
• The (then) existing open space scattered throughout the Newcastle urban area was seen 

as having considerable potential to contribute to the landscape structure of the city.  
Tract considered, however, that this potential would not be realised without 
comprehensive management plans and large scale tree planting.  The tree planting was 
envisaged as a means to maintain or enhance visual character rather than as a means to 
enhance ecological values. 

 
• The current study area includes parts of Landscape Units 10 (swamp/grassland), 11 

(open woodland on undulating land – with views across Hexham Swamp) and 12 (forest 
predominantly on elevated ridges and spurs) from the Tract study. 

 
Table 3.2 summarises the information provided by Tract in relation to these three landscape 
units.  Tract also makes a more general statement about the western corridor lands: 
 
“Undulating rural landscape areas occur in the western sector of the study area to the west of 
Hexham Swamp.  These areas are characterised by rolling grass covered hills with scattered 
eucalypts and clumps of native woodland.  They represent a visual landscape resource  as 
well as a potential zone for rural recreation facilities such as horse riding and other 
equestrian activities.  Although parts of this area have been designated as future urban 
development, the remainder should be managed to preserve the rural landscape 
character by ensuring that buildings are well set back from major roads and carefully 
sited to ensure they blend into the landscape .” (our emphasis added) 
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Table 3.2 – Landscape units in the Minmi corridor area (Tract 1989) 
 
Landscape unit Character Visual assessment 

Unit 10- 
swamp/grassland 

Refers to Hexham Swamp and the 
western part of Kooragang Island.  
Grassland with reeds/rushes and areas 
of permanent open water. Also 
remnants of casuarinas, melaleuca 
and eucalypt woodland.  At the time, 
these areas were generally used for 
grazing, but Tract noted that Hexham 
Swamp would shortly come under the 
management of NPWS. 

“The open rural character of these 
flat grassland areas strongly contrasts 
the elevated undulating and generally 
tree covered landforms to the east, 
south and west.  Views from within 
Hexham Swamp primarily include 
the surrounding tree covered 
landform with urban development 
visible along the eastern edge.” (Note 
this was prior to the development of 
the Fletcher area). 

Landscape Unit 11 – 
Open woodland on 
undulating land to 
the south and west 
of Hexham Swamp  

Open woodland with a grass 
understorey, often used for rural 
residential development.  Deeper and 
more fertile alluvial soils along 
drainage lines provide good 
conditions for taller eucalypt forest – 
Bluegum, Blackbutt. 

Long distance views looking east 
across Hexham Swamp to Newcastle 
City in the east.  Planning of future 
urban development should minimise 
the visual intrusion on the natural 
landscape character of Hexham 
Swamp. 
Open woodland character should 
allow residential development to 
take place whilst retaining most of 
the existing trees . 
Good growing conditions along 
drainage lines provide the basis for 
an open space network through 
future residential development. 
(our emphasis added) 

Landscape Unit 12- 
Indigenous forest 
along ma jor ridges, 
spurs and valleys. 

Includes major intra city ridges, as 
well as the forest areas along the 
south western and western boundaries 
of the NCC area.  These forest stands 
represent the last significant 
remnants of a vegetation type 
which has been extensively cleared 
for urban development . 
(our emphasis added) 

Views from forest areas are generally 
limited by vegetation, but high 
quality long distance views are 
available from major ridge tops (eg 
hills to the east of Minmi).  The 
forested ridges and spurs to the south 
and west of existing urban areas 
perform a valuable function by 
providing a visually ‘borrowed 
landscape” when seen from within 
such urban areas .  Preservation 
and enhancement of tree covered 
ridges along the southern and 
south western boundary of NCC is 
a major component of the 
Landscape Structure Plan. 
(our emphasis added) 

 
 
Examples of the visual character of the landscape in the study area are provided in Plates 3.1 
to 3.5.  These plates highlight the mix of natural features and rural landscapes that are the 
core visual features of the study area (see Plates 3.1, 3.3 and 3.4).  Mount Sugarloaf is a 
dominant feature of the landscape, visible from all parts of the lower Hunter (Plate 3.2). 
Outlooks over the study area from the crest of Mount Sugarloaf indicate the extent to which 
bushland landscapes have been fragmented by infrastructure such as roads and power 
easements.  Plate 3.5, in particular, shows the ongoing visual transformation of the margins 
of Hexham Swamp, as urban development extends into the western fringes of Newcastle 
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City Council.  Urban and industrial development has occupied the wetland margin on the 
eastern and south eastern sides of Hexham Swamp for decades. 
 
Since the preparation of the Tract study, there have been two major changes to the landscape 
in the Minmi district: 
 
• The F3 Freeway replaced Minmi Road and Lenaghans Drive as the north south route to 

the west of Hexham Swamp, and now carries virtually all through traffic.  The Freeway 
introduces a new element into the landscape, but also provides a range of outlooks across 
Hexham Swamp and towards Mount Sugarloaf.  There have also been upgrades of the 
New England Highway north of Hexham Swamp and the Pacific Highway north of the 
Hunter River, but the road alignment in these cases has not changed significantly.  Views 
across Hexham Swamp and towards Mount Sugarloaf from these major regional roads 
have been retained with little change (Plate 3.2).  A major link road from the Freeway 
into the western parts of Newcastle and Lake Macquarie City Councils provides 
additional opportunities for viewing forest and woodland communities.  Traffic volumes 
on all these regional roads have increased substantially over the last ten years – thus the 
visual aspects of the road corridor is of interest to large numbers of regional residents 
and visitors. 

 
• Residential development has extended west from Wallsend, through Maryland to 

Fletcher, Highland County etc. Former rural landscapes on the spurs forming the 
southern margin of Hexham Swamp have been replaced with low to medium density 
urban landscapes.  The wetland frontage, above a clear break of slope, is characterised 
by residential fences and roofs, rather than pasture and remnant woodland.  Few 
examples of the previous landscape remain.  The Bluegum Vista Estate and adjacent Dan 
land illustrate the spur landscapes, with incised narrow valley leading into freshwater 
wetlands, sandstone outcrop at the break of slope around the wetland margin and 
scattered large trees on the broad spur crests.  Residential development has been 
approved on the Bluegum Vista Estate. 

 
At Blackhill, large block rural residential development occupies the spur crest and 
wetland margin.  Although more green spaces are retained between residences in this 
area, the landscape is more formal than the previous rural space and is dominated by 
structures rather than by open spaces.  Public views across the wetlands from this area 
are limited as virtually the entire wetland frontage is in private ownership. 

 
The Tank Paddock site is on a broader and lower gradient spur than the Bluegum Vista 
Estate (more closely resembling the Black Hill spur), and has retained (as original 
vegetation or regrowth) greater cover of swamp margin forest landscapes (see Plate 3.5). 

 
A key feature of the landscape character of the study area (other than its eastern extremity 
which has been fully developed) is the contrast it provides with much of the remainder of 
Newcastle City Council and the extent to which visual elements of land uses that have now 
been discontinued elsewhere have been retained.  To a large extent, the retention of these 
elements has been dependent on the physical constraints to other uses of the land (very steep 
or frequently inundated). 
 
The landscapes of the study area illustrate the former natural character of the lower Hunter, 
particularly the juxtaposition of extensive wetland and high forested hills.  The landscape of 
the study area also retains elements of important nineteenth and early twentieth century 
lower Hunter history, particularly the rural and mining village landscapes around Minmi (see 
Section 6.0).  Other former mining villages have now been subsumed into the general urban 
landscape of Newcastle and Lake Macquarie.  Although power transmission infrastructure 
fragments the natural landscape, even in the steepest country, its presence reflects the long 
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standing importance of industrial and power generation development, dependent on the coal 
industry, in the region.  
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4.0 ECOLOGICAL VALUES 
 
This section presents information about the known ecological attributes of the study area and 
the value or significance that has been accorded those attributes in previous studies.  There is 
a well established hierarchy of ecological conservation value or significance, separating 
habitats of national/international significance from those recognised at State, regional and 
local levels.  The ecological values presented in this study are organised in these categories. 
 
 

4.1 AVAILABILITY AND QUALITY OF INFORMATION 
 
The availability of specific local information relating to the ecology of the study area is 
considered to be generally poor, but sufficient for strategic level assessments to be made.  
Regional mapping undertaken by LHCCREMS (2002) provides a reasonable basis for 
assessing vegetation communities and fauna habitats across the study area (eg. at a regional 
scale), but contains errors when reproduced at a large scale.  Various flora and fauna surveys 
have been undertaken within the study area, primarily as part of development assessment 
processes, however, these surveys have been limited to specific land holdings with no 
detailed sub-regional studies completed.  These studies also lack specific fauna habitat 
usage/home range size information and do not contain information about population sizes or 
population habitat (area usage and minimum viable population size).  In summary, fauna 
information is generally limited to the presence of particular species and general descriptions 
of fauna habitats in areas where studies have been completed. 
 
All known studies of the ecological values of the project area are noted in the reference list 
to this report. 
 
 

4.2 ECOLOGICAL VALUES OF NATIONAL & INTERNATIONAL 
SIGNIFICANCE 
 
Areas within the study area identified as of national and/or international significance fall into 
three main categories: 
 
• wetlands which are currently being considered for listing on the Register of the National 

Estate and as RAMSAR Wetlands of International Importance; 
 
• habitat for migratory waders listed on the JAMBA (Japan-Australia Migratory Bird 

Agreement) and CAMBA (China-Australia Migratory Bird Agreement) international 
treaties; and 

 
• habitat for species listed as threatened on the Environment Protection and Biodiversity 

Conservation Act, 1999. 
 
These areas of national and/or international significance are shown in Figure 4.1 and are 
described in greater detail below. 
 
The Hunter Estuary Wetland of which Hexham Swamp and Pambalong Nature Reserve form 
part, have been recently Interim Listed on the Register of the National Estate by the 
Australian Heritage Commission.  The Register of the National Estate identifies places 
which have aesthetic, historic, scientific, social or other special value for future generations 
as well as for the present community.  The reasons for the interim listing are outlined in the 
AHC Official Statement of Significance which is included in the Register of the National 
Estate Database (version dated 14 May 2003).  The primary ecological considerations in the 
interim listing relevant to the study area include: 
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• The Hunter Estuary Wetlands are internationally significant as waterbird habitat.  At 
least 45 migratory species presently listed under the JAMBA and CAMBA Agreements 
have been recorded.  The area supports at least 1% of the total international popula tions 
of thirteen species of shorebirds and is ranked fifth in Australia in terms of the total 
numbers of shorebird species present. 

 
• The abundance of wetland types and the favourable interspersion of habitats are 

responsible for the great numbers and diversity of waterbirds with over 250 species 
recorded. 

 
• The area supports a large number of species at a critical seasonal stage in their breeding 

cycle with 28 species of birds having been recorded breeding in the area. 
 
• Hexham Swamp has been recognised as the largest freshwater swamp on the NSW north 

coast and comprises about 45% of the entire remaining freshwater wetland habitat in the 
Hunter Valley. 

 
• A high number of threatened fauna and flora species occur in the Hunter Estuary 

Wetlands. 
 
• The Hunter Estuary Wetlands offers significant opportunities for environmental 

education since it is readily accessible to a large number of people from Newcastle and 
the lower Hunter Valley. 

 
As discussed above, it is understood that the Hunter Estuary Wetlands are also currently 
being considered for listing as wetlands of international importance under the RAMSAR 
convention.  The Shortland Wetlands were awarded RAMSAR listing early in 2003. 
 
The occurrence of key habitat for numerous JAMBA and CAMBA listed species is one of 
the important ecological values of the Hunter Estuary Wetlands and is one of the primary 
factors in the consideration of the area for listing as National Estate or as RAMSAR 
Wetlands, as detailed above.  Newcastle City Council, however, reported in the 2001-2002 
Newcastle State of the Environment (SOE) Report (NCC, 2002) that migratory wader 
numbers and the diversity of wader species visiting the Hunter Estuary has drastically 
decreased over the last fifteen years from approximately 14,000 annually to about 3000 in 
recent years.  Council attributes this at least in part to the estimated loss of 5000 hectares of 
the estuary’s original wetlands.  This loss of wetland habitats and the ongoing development 
threat to wetland areas in the Hunter estuary (particularly the ongoing industrial expansion 
on Kooragang Island) further highlight the high conservation value of the Hexham Swamp 
and Pambalong Swamp wetlands. 
 
Four fauna species listed as threatened on the Environment Protection and Biodiversity 
Conservation Act (EPBC Act) 1999 have been recorded within 10 kilometres of Minmi.  One 
species, the Regent Honeyeater is listed as Endangered, with the remaining three species; 
Large-eared Pied Bat, Grey Headed Flying Fox and Green and Golden Bell Frog, listed as 
Vulnerable.  All of these species except the Regent Honeyeater have been previously 
recorded within the study area, with both the Grey Headed Flying Fox and Green and 
Golden Bell Frog recorded within the Newcastle LGA section of the study area.  As these 
species are also listed as threatened under the NSW Threatened Species Conservation (TSC) 
Act, 1995, descriptions of their habitat requirements and potential habitat usage within the 
study area are provided in Section 4.3 (State Significance) below. 
 
Two flora species listed as vulnerable on the EPBC Act 1999 have also been recorded within 
10 kilometres of Minmi.  Of these two species; Tetratheca juncea and Angophora inopina, 
only Tetratheca juncea has been recorded in the study area.  As with the fauna specie s 
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discussed above, these flora species are also listed on the NSW TSC Act 1995 and are 
discussed in greater detail in Section 4.3 (State Significance) below. 
 
 

4.3 ECOLOGICAL VALUES OF STATE SIGNIFICANCE 
 
A number of areas of state significance occur in the study area including Endangered 
Ecological Communities and threatened species listed under the NSW Threatened Species 
Conservation (TSC) Act, 1995 and areas listed under State Environmental Planning Policy 
(SEPP) 14, Coastal Wetlands.  The locations of areas of state significance are shown on 
Figure 4.2 and described in greater detail below. 
 
The majority of the Hexham Swamp and Pambalong Swamp wetlands are protected under 
SEPP 14 which aims to ensure that coastal wetlands are preserved and protected in the 
environmental and economic interests of the state.  The policy protects coastal wetlands from 
development with any proposed developments in SEPP 14 areas being designated 
development (ie. requires preparation of an Environmental Impact Statement) under the 
Environmental Planning and Assessment Act, 1979. 
 
The vegetation of the Lower Hunter and Central Coast region of NSW has recently been 
mapped (2002) as part of the Regional Biodiversity Conservation Strategy undertaken as part 
of the Lower Hunter and Central Coast Regional Environmental Management Strategy 
(LHCCREMS), an initiative of the seven Councils of the Lower Hunter and Central Coast.  
Through this mapping process, LHCCREMS has identified areas of vegetation in the region 
which are listed as Endangered Ecological Communities under the TSC Act 1995 
(LHCCREMS, 2002).  Three communities which fall into this category were recorded in the 
study area: 
 
• Swamp Oak Rushland Forest (map unit 40) which is equivalent to the Sydney Coastal 

Estuary Swamp Forest in the Sydney Basin Bioregion Endangered Ecological 
Community; 

 
• Swamp Oak Sedge Forest (map unit 41) which is equivalent to the Sydney Coastal 

Estuary Swamp Forest in the Sydney Basin Bioregion Endangered Ecological 
Community; and 

 
• Freshwater Wetland Complex (map unit 46) which is equivalent to the Sydney 

Freshwater Wetlands in the Sydney Basin Bioregion Endangered Ecological 
Community. 

 
These communities are protected under the TSC Act 1995, with the aim of conserving 
biodiversity, preventing the extinction of the community from NSW and promoting the 
recovery of the community. 
 
Other areas of state significance within the study area are the habitats of threatened species 
listed under the TSC Act 1995.  Table 4.1 below outlines the threatened fauna species 
recorded within 10 kilometres of Minmi, their habitat requirements and areas of potential 
habitat within the study area.  The broad habitat types found in the study area and used for 
discussions of habitat distribution in Table 4.1, are shown on Figure 4.3.  Where threatened 
species habitat requirements could not be specified using the broad habitat types, specific 
potential habitat areas have been mapped, utilising available information, with these areas 
also shown on Figure 4.3. 
 







Minmi Corridors Assessment  Ecological Values 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 4.4 

Table 4.1 - Habitat availability for Threatened Fauna Species recorded within 10 km of Minmi 
 
Scientific Name Common Name EPBC Act 

(Com) 
TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Cave Roosting Insectivorous Bats 

Chalinolobus 
dwyeri 

Large-eared Pied 
Bat 

V V Yes The Large-eared Pied Bat typically roosts in caves, 
mine tunnels and the abandoned, bottle-shaped mud 
nests of Fairy Martins.  It is found in a variety of 
drier habitats, including the dry sclerophyll forests 
and woodlands to the east and west of the Great 
Dividing Range.  Isolated records from sub-alpine 
woodland and at the edge of rainforest and moist 
eucalypt forest, suggest that the species may occupy 
a greater diversity of habitats than has so far been 
recorded.  It probably forages for small insects 
below the forest canopy (Hoye and Dwyer, 1998). 
 

The occurrence of roosting habitats 
within the study area is unknown.  
Foraging habitat includes woodland, 
forest, riparian forest and swamp 
forest habitats. 

Miniopterus 
australis 

Little Bent-wing 
Bat 

 V Yes The Little Bent-wing Bat is an obligate cave 
dweller, known to roost in caves, mine shafts and 
adits, tunnels and culverts.  The species forages 
beneath the canopy in well timbered habitats, 
including rainforest, melaleuca swamps and dry 
sclerophyll forest.  In the southern limit of the 
species range on the NSW central coast the species 
becomes increasingly coastal.  The species relies on 
a small number of maternity sites for the birth and 
rearing of young.   

 

The occurrence of roosting habitats 
within the study area is unknown.  
Foraging habitat includes woodland, 
forest, riparian forest and swamp 
forest habitats. 
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Miniopterus 
schreibersii 

Common Bent-
wing Bat 

 V Yes The Common Bent-wing Bat is an obligate cave 
dwelling bat, known to roost in caves, derelict 
mines, stormwater channels and comparable 
structures including buildings.  The species is 
typically found in well-timbered valleys where it 
forages above the tree canopy (Dwyer, 1995).  
During spring adult females move from scattered 
roosts to specific nursery caves that provide high 
temperatures and humidity throughout the year. 
 

The occurrence of roosting habitats 
within the study area is unknown.  
Foraging habitat includes woodland, 
forest, riparian forest and swamp 
forest habitats. 

Myotis adversus Large Footed 
Myotis  

 V Yes The Large-footed Myotis roosts in caves, mines or 
tunnels, under bridges and buildings and even in 
dense foliage in tropical parts of its range.  The 
species usually occurs in association with water 
bodies, ranging from rainforest streams to large 
lakes and reservoirs.  The Large-footed Myotis 
catches aquatic insects, which make up most of its 
diet, by raking the water surface with its large feet.  
The species is torpid in winter, remaining in roosts 
that are separate from the maternity sites.  In NSW 
young are born in November or December each year 

 

The occurrence of roosting habitats 
within the study area is unknown.  
Foraging habitat is provided by 
water bodies including creeks and 
associated areas of riparian 
vegetation, open water and wetland 
areas.  
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Tree Roosting Insectivorous Bats 

Mormopterus 
norfolkensis 

Eastern Freetail 
Bat 

 V Yes The species’ habitat preferences are unclear, with 
most records from dry eucalypt forest and woodland 
east of the Great Dividing Range, from southern 
NSW to southeastern Queensland.  The species has 
also been recorded flying low over a rocky river 
through rainforest and wet sclerophyll forest.  The 
Eastern Freetail Bat is predominantly tree roosting; 
however, it has been recorded roosting in a roof with 
other bat species (Allison and Hoye, 1995). 
 

Core habitat includes areas of 
foraging habitat combined with 
suitable tree hollows and stags for 
roost sites.  The occurrence of roost 
sites within the study area has not 
been quantified, however, it is 
considered that most woodland and 
forest areas will offer some potential 
roost sites.  Foraging habitat includes 
woodland, forest, riparian forest and 
swamp forest habitats. 

 
Scoteanax 
rueppellii 

Greater Broad-
nosed Bat 

 V Yes The Greater Broad-nosed Bat’s habitat preferences 
include gullies and rivers systems along the Great 
Dividing Range. Little is known of the reproductive 
cycle of the species, however, females appear to 
exclude males from the birth and raising of young 
(Hoye and Richards, 1995). 

 

Core habitat includes areas of 
riparian foraging habitat combined 
with suitable tree hollows and stags 
for roost sites.  The occurrence of 
roost sites within the study area has 
not been quantified, however, it is 
considered that most woodland and 
forest areas will offer some potential 
roost sites.  Preferred foraging 
habitat includes riparian forest, 
however it is considered that 
woodland, forest and swamp forest 
habitats would also be utilised. 
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Saccolaimus 
flaviventris 

Yellow-bellied 
Sheathtail Bat 

 V Yes The species is known to roost in tree hollows or 
other similar structures.  It is usually solitary and is 
thought to be migratory in southern Australia 
(Richards, 1998).  Richards (1998) considers the 
species to be rare in widespread habitat, and 
suggests that the apparent rarity of the species is 
probably due to its flying so high and fast that it is 
seldom collected.  Found in rainforests, sclerophyll 
forests and woodlands, this species roosts alone or 
with up to 10 others in large hollow trees, the 
abandoned nests of Sugar Gliders or in buildings.  It 
hunts high above the forest canopy and in clearings. 
 

Core habitat includes areas of 
foraging habitat combined with 
suitable tree hollows and stags for 
roost sites.  The occurrence of roost 
sites within the study area has not 
been quantified, however, it is 
considered that most woodland and 
forest areas will offer some potential 
roost sites.   Foraging habitat 
includes woodland, forest, riparian 
forest and swamp forest habitats. 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle 

 V  The species is highly manoeuvrable and probably 
forages above the forest canopy, in open woodland 
or over water.  The Eastern False Pipistrelle is a tree 
roosting species which, due to the size and shape of 
its wings, could be expected to be highly mobile, 
with a comparatively large foraging range (Phillips, 
1995).  
 

Core habitat includes areas of 
foraging habitat combined with 
suitable tree hollows and stags for 
roost sites.  The occurrence of roost 
sites within the study area has not 
been quantified, however, it is 
considered that most woodland and 
forest areas will offer some potential 
roost sites.   Foraging habitat 
includes woodland, forest, riparian 
forest, swamp forest and areas of 
open water along creeklines and in 
wetlands. 
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Flying Foxes 

Pteropus 
poliocephalus 

Grey Headed 
Flying Fox 

V V Yes Roost sites (camps) are commonly formed in gullies, 
typically not far from water and usually in 
vegetation with a dense canopy cover.  The species 
feeds on a variety of flowering and fruiting plants, 
including many rainforest species such as figs and 
palms.  It feeds extensively on the blossom of 
eucalypts, angophoras, tea-trees and banksias and is 
probably an important pollinator of these trees. 

 

No roost sites have been reported 
within the study area, however, 
potential sites exist in areas of 
riparian vegetation.  Foraging habitat 
occurs in woodland, forest, riparian 
forest and swamp forest habitats. 

Other Mammals 

Petaurus 
norfolcensis 

Squirrel Glider  V Yes Occurs in wet and dry sclerophyll forests and 
woodlands.  Nests in tree hollows and has a home 
range generally between 20 to 30 hectares, however, 
home ranges are known to be as little as 6-8 hectares 
in Lake Macquarie.  Squirrel Gliders live in family 
groups comprising one mature adult male, one or 
more adult females and their associated offspring.  
The species feeds on insects, acacia gum and 
eucalypt sap released by incising the bark. 

 

The occurrence of nesting sites 
within the study area has not been 
quantified, however, it is considered 
that most woodland and forest areas 
will offer some potential roost sites.  
Roost sites will, however, be limited 
in some areas of regenerating habitat.   
All woodland, forest, riparian forest 
and swamp forest habitats provide 
potential habitat for the species.  The 
species is unlikely to occur in 
fragmented areas with patch sizes of 
less than about 40 to 50 hectares. 
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Petaurus 
australis 

Yellow-bellied 
Glider 

 V  The Yellow-bellied Glider is the largest of all gliders 
and prefers tall, mature forests in regions of high 
rainfall.  The species roosts in a den in a hollow 
branch, usually in a living, smooth-barked eucalypt.  
In southern Australia up to 24 species of eucalypt 
are used as food trees, with a variety of tree species 
required to provide year round foraging resources 
for the species large home range between 30 and 65 
hectares. 
 

This species is likely to occur in the 
study area in the better quality 
habitats to the west of the F3 
Freeway around Mt Sugarloaf.  
Potential habitats include forest and 
riparian forest areas. 

Phascolarctos 
cinereus 

Koala  V  Habitat consists of Eucalypt forest and woodlands 
containing particular species including Red Gum, 
Grey Gum, Manna Gum, Tallowwood, and Swamp 
Mahogany. The Port Stephens Council 
Comprehensive Koala Plan of Management also lists 
species which are considered to be important locally, 
in addition to those listed on SEPP 44.  
 

Potential habitat within the study 
area includes sections of woodland, 
forest, riparian forest and swamp 
forest habitats, where percentages of 
food trees exceed 15%. 

Planigale 
maculata 

Common 
Planigale 

 V  The Common Planigale occupies a range of habitats 
from rainforest, sclerophyll forest and grasslands to 
marshlands and rocky areas.  It also exists in low 
densities in the outer suburbs of cities such as 
Brisbane.  The species predates on a wide range of 
insects, some not much smaller than itself.  It is 
assumed that the Common Planigale builds small 
saucer-shaped nests of grass and bark (Redhead, 
1998). 

 

Potential habitats within the study 
area include woodland, forest, 
riparian forest and swamp forest 
habitats.   
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Forest Owls 

Tyto 
novaehollandiae 

Masked Owl  V Yes Masked Owls inhabit forests, open woodlands, and 
farmlands with large trees such as River Red Gums, 
adjacent to cleared open country for hunting.  The 
species is an opportunistic breeder, however, most 
breeding activity occurs during autumn and winter.  
Nesting usually occurs in a hollow eucalypt, 12 
metres to 20 metres high, however the species is 
known to nest on bare sand or earth in caves.  The 
species occupies very large home ranges of up to 
1000 hectares. 
 

 
 

Potential roost and nest sites within 
the study area are likely to be limited 
on the eastern side of the F3 
Freeway, however the species is 
known to nest in the Lake Macquarie 
LGA in the vicinity of North Lakes/ 
Cameron Park Estate.  Foraging 
habitat consists of woodland, forest 
and riparian forest habitats and their 
cleared fringes.  Habitats remaining 
in the Newcastle LGA are 
considered to be key foraging 
habitats for this species. 

Tyto tenebricosa  Sooty Owl  V Yes The Sooty Owl inhabits tall, wet forests in sheltered 
east and south easterly facing mountain gullies, with 
a large proportion of smooth barked eucalypts and a 
dense understorey layer with tree ferns and Lilly 
Pilly.  The Sooty Owl is also known to roost in 
caves in forest areas.  The species breeds generally 
from January to June, with peak laying in April.   
 

This species has been recorded and is 
likely to occur in the study area in 
the better quality habitats to the west 
of the F3 Freeway around Mt 
Sugarloaf.  Potential habitats include 
forest and riparian forest areas. 
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Scientific Name Common Name EPBC Act 
(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Ninox strenua  Powerful Owl  V  The Powerful Owl occupies an extensive home 
range of up to 1000 hectares, generally within 200 
km of the coast in south eastern Australia.  Habitat 
preferences include mountain forests; gullies and 
forest margins; sparser hilly woodlands; coastal 
forests, woodlands, scrubs; exotic pine plantations; 
and large trees in private/public gardens.  The 
species breeds between June and September, nesting 
in a hollow trunk or limb 8 metres to 20 metres or 
more high in a tree. 
 

Potential roost and nest sites within 
the study area are likely to be limited 
on the eastern side of the highway.  
Foraging habitat consists of 
woodland, forest, riparian forest and 
swamp forest habitats and their 
cleared fringes.   

Ninox connivens Barking Owl  V  Ideal habitat is open country with a choice of large 
trees for roosting and nesting.  The owl has a dis tinct 
preference to be close to water and is often found 
associated with River Red gums. 

Potential roost and nest sites within 
the study area are likely to be limited 
on the eastern side of the highway.  
Foraging habitat consists of 
woodland habitats and their cleared 
fringes.   

Forest Birds  

Calyptorhynchus 
lathami  

Glossy-black 
Cockatoo 

 V Yes The species inhabits woodlands, forests, and 
timbered watercourses with she-oaks, especially 
Allocasuarina sp ., and also in native cypress and 
Brigalow scrubs.  Nests occur in large hollows high 
up within the tree. 

Habitat areas include communities 
with foraging resources and adjacent 
woodland and forest areas with 
potential nesting hollows.  
Communities with foraging 
resources include Alluvial Tall Moist 
Forest (mapped as riparian forest), 
Coastal Foothills Spotted Gum – 
Ironbark Forest (majority of area 
mapped as forest habitat) and 
Coastal Plains Smooth-barked Apple 
Woodland (mapped as woodland).  
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(Com) 

TSC Act 
(NSW) 

Recorded 
in Study 

Area 

Core Habitat Requirements Habitat in Study Area 

Woodland Birds  

Melanodryas 
cucullata 
cucullata 

Hooded Robin  V Yes The species occupies a wide range of eucalypt 
woodlands, Acacia shrublands and open forest.  In 
temperate woodlands, the species favours open areas 
adjoining large woodland blocks, with areas of dead 
timber and sparse shrub cover. 

 

Potential habitats include woodland 
and forest areas and their cleared 
margins. 

Xanthomyza 
phrygia  

Regent 
Honeyeater 

E E  Temperate eucalypt woodlands and open forests 
including forest edges. Associations of Red 
Ironbark, White Box, Yellow Box, Yellow Gum and 
Red Box appear essential.  Swamp Mahogany and 
River Oak may be important locally. 

Is likely to occur in the study area on 
a transient basis when suitable 
species are in flower.  Swamp 
Mahogany occurs in some sections 
of Swamp Forest, associated 
primarily with Swamp Mahogany – 
Paperbark Forest and Riparian 
Melaleuca Swamp Forest. 
 

Melithreptus 
gularis gularis 

Black Chinned 
Honeyeater  
(E. sub. Sp.) 

 V  The eastern form of the Black-chinned Honeyeater 
is found predominantly west of the Great Dividing 
Range in a narrow belt through New South Wales 
into southern Queensland, and south into Victoria 
and South Australia.  In NSW, the species is mainly 
found in woodlands containing Box-Ironbark 
associations and River Red Gum.  The species is 
also known from drier coastal woodlands including 
those of the Hunter Valley.  The species does not 
persist in remnants less than 200 hectares in area.  
The Black-chinned Honeyeater feeds on arthropods, 
nectar and lerps from eucalypt foliage and bark 
(NPWS, 2001a).  The species is seasonally nomadic 
(Pizzey and Knight, 1997). 
 

Due to its requirement for large 
remnants and box-ironbark 
associations this species is likely to 
only occur in forest habitats on the 
western side of the F3 Freeway. 
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Neophema 
pulchella 

Turquoise Parrot  V  The Turquoise Parrot prefers open grassy woodland 
habitat, with dead trees, near permanent water and 
forested hills.  Habitats also include coastal heath, 
pastures with exotic grasses; weeds, roadsides and 
orchards.  The species nests in the dead stump or 
spout of a eucalypt with breeding occurring between 
August to December and April to May. 
 

Woodland habitats within the study 
areas near permanent water (e.g. 
those near to Hexham and 
Pambalong Swamps).  Potential 
nesting sites have not been 
quantified but are likely to be limited 
in areas east of the F3 Freeway. 

Climacteris 
picumnus 
victoriae 

Brown 
Treecreeper 

 V  Drier forests, woodlands, scrubs, with fallen 
branches; river red gums on watercourses and 
around lake-shores; paddocks with standing dead 
timber; and margins of denser wooded areas.  Nest 
of grass usually in tree hollow 3-10 metres or higher, 
or in stump or fence post. 
 

Woodland and forest habitats with 
ground habitat resources.  Potential 
nesting sites have not been 
quantified but are likely to be limited 
in areas east of the F3 Freeway. 

Pyrrholaemus 
sagittatus 

Speckled Warbler  V  The Speckled Warbler inhabits Eucalypt and cypress 
woodlands with a grassy understorey on the slopes 
west of the Great Dividing Range, with populations 
also occurring in drier coastal areas such as the 
Hunter Valley.  The preferred foraging habitat of 
this species is areas with a combination of open 
grassy patches, leaf litter and shrub cover.  They 
forage on the ground and in the understorey for 
arthropods and seeds.  The species is  sedentary, 
living in pairs or trios and nesting on the ground in 
grass tussocks, dense litter and fallen branches.  
Home ranges vary from 6-12 hectares (NPWS, 
2001d). 
 

Woodland habitats within the study 
area. 
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Pomatostomus 
temporalis 
temporalis 

Grey Crowned 
Babbler 

 V Yes The eastern subspecies of the Grey-crowned Babbler 
is an insectivorous bird that inhabits open 
woodlands dominated by mature eucalypts, with 
regenerating trees, tall shrubs, and an intact ground 
cover of grass and forbs.  The species breeds co-
operatively in sedentary family groups of 2-13 birds.  
The species forages in leaf litter and on the bark of 
trees (NPWS, 2001a). 

 

Woodland habitats and regenerating 
forest habitats with scattered mature 
trees (all woodland habitats and 
previously disturbed forest habitats – 
majority of forest habitats in study 
area).  
 

Wetland Birds  

Anseranus 
semipalmata 

Magpie Goose  V Yes Inhabits large seasonal wetlands and well vegetated 
dams with rushes and sedges.  Also wet grasslands 
and floodplains.  The species is mostly sedentary but 
does disperse in the dry season. 
 

Wetlands and open areas within 
swamp forest habitats (including 
extensive areas within Hexham and 
Pambalong Swamps). 

Rostratula 
benghalensis 

Painted Snipe  V Yes Inhabits well-vegetated shallows and margins of 
wetlands, dams, sewerage ponds and wet pastures; 
also marshy areas, irrigation systems, lignum, tea-
tree scrub and open timber. 
 

Wetlands and swamp forest habitats. 

Botaurus 
poiciloptilus 

Australasian 
Bittern 

 V  A partly nocturnal bird which forages over water in 
dense cover.  Found in or over water in tall 
reedbeds, sedges, rushes and cumbungi.  
Occasionally found in saltmarsh and brackish 
wetlands.  Nest is a shallow saucer in a platform of 
trampled waterplants over water in reeds. 

 

Wetlands, estuarine and swamp 
forest habitats. 
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Ixobrychus 
flavicollis 

Black Bittern  V  The Black Bittern inhabits shadowy, leafy waterside 
trees such as callistemons, paperbarks, casuarinas, 
eucalypts, mangroves and willows. The species is 
also found in t idal creeks, sheltered mud flats and 
oyster flats.  The species breeds from September to 
April with the nest comprising an untidy platform of 
sticks on a sheltered horizontal branch over water. 
 

Wetlands, estuarine and swamp 
forest habitats. 

Stictonetta 
naevosa 

Freckled Duck  V  Inhabits large well-vegetated swamps, moving to 
lakes in dry periods. Breeds mostly in irregularly 
flooded lignum swamps in western NSW. Disperses 
into southeast and south coastal areas. 

 

Wetlands and swamp forest habitats. 

Oxyura australis Blue-billed Duck  V  The species inhabits well-vegetated freshwater 
swamps; large dams and lakes.  In winter the species 
prefers more open waters. 
 

Wetlands and swamp forest habitats. 

Ephippiorhynchus 
asiaticus 

Black-necked 
Stork 

 E  Found in coastal wetlands, mangroves, tidal 
mudflats, floodplains, open woodlands, irrigated 
lands, bore-drains, sub-artesian pools, farm dams 
and sewage ponds. The species nests in a large flat 
pile of sticks, grass or rushes places high and 
exposed in tall live and dead trees. 
 

Wetlands, estuarine and swamp 
forest habitats. 

Irediparra 
gallinacea 

Comb-crested 
Jacana 

 V Yes This species inhabits floating vegetation of 
permanent, well-vegetated wetlands and dams and 
occasionally feeds along muddy wetland margins. 

 

Wetlands and swamp forest habitats. 
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Estuarine Raptor 

Pandion haliaetus Osprey  V  The Osprey is a large fishing hawk known to inhabit 
coastal and estuarine areas of Australia.  Less than 
100 breeding pairs known to occur in NSW (NPWS, 
2000).  The Osprey inhabits coasts, estuaries, bays, 
inlets; islands and surrounding waters; coral atolls; 
reefs, lagoons and rock cliffs.  The species nests in a 
nest of sticks, seaweed and rope, high in a tree or on 
a pylon.  The species breeds from July to September 
in southern Australia. 

Wetlands and estuarine areas and 
potentially in adjacent woodland and 
forest areas for roosting and nesting 
sites. 

Fruit Doves 
Ptilinopus 
magnificus 

Wompoo Fruit 
Dove 

 V Yes The Woompoo Fruit Dove inhabits rainforests, 
monsoon forests, adjacent eucalypt forests or 
fruiting trees on scrubby creeks or in open country.  
The Lower Hunter represents the southern most 
extent of its range. 
 

Riparian Forest habitats as many 
contain potential food sources. 
 
 

Ptilinopus regina Rose-crowned 
Fruit Dove 

 V  The Rose-crowned Fruit Dove is associated with 
rainforests, vine scrubs, adjacent eucalypt forests 
and woodlands; swamp woodlands, mangroves; 
berry or fruit-bearing trees in public and private 
gardens.  The Hunter River is the accepted southern 
extremity for the species.  The species breeds from 
November to April. 
 

Riparian Forest habitats as many 
contain potential food sources and 
mangrove (estuarine) habitats.   

Ptilinopus 
superbus 

Superb Fruit 
Dove 

 V  The Superb Fruit Dove inhabits rainforests and 
fringes; scrubs, mangroves, wooded stream-margins, 
lantana thickets, isolated figs, pittosporums, lilly 
pillys and blackberries.  The species generally 
breeds from September to January. 

Riparian Forest habitats as many 
contain potential food sources and 
mangrove (estuarine) habitats.  
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Amphibians  
Litoria aurea Green and Golden 

Bell Frog 
V E Yes The species typically occurs in large permanent 

swamps and ponds with plenty of emergent 
vegetation, especially bullrushes.  It is active by day 
and by night and will occasionally inhabit 
ornamental ponds and farm dams, where these occur 
close to preferred habitat areas (Robinson, 1995).  
The species has a distinctive call and is usually 
heard from August through to January (Robinson, 
1995). 

 
 

Wetlands and swamp forest habitats. 
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A review of the information contained in Table 4.1 and of the habitat areas shown on 
Figure 4.3 indicate that almost all areas of remnant habitat remaining in the study area 
provide habitat for a number of threatened species.  On this basis, and in the absence of any 
species specific habitat usage information, all remaining habitats within the study area have 
conservation value in terms of their provision of habitat for state significant species.  In order 
to determine the species which may have greater significance to the Newcastle LGA, 
Table  4.2 below outlines the known or likely occurrences of threatened fauna species in the 
Newcastle LGA section of the study area.  Habitat areas within Newcastle LGA for those 
species known, or cons idered likely to occur in the Newcastle LGA Section of the study area 
are shown on Figures 4.4 to 4.6 (refer to map reference column in Table 4.2). 
 
Table 4.2 - Known or likely occurrences of Threatened Fauna Species in the Newcastle  

LGA section of the Study Area 
 

Scientific Name Common Name 

Recorded 
in 

Newcastle 
LGA 

 

Likely to 
Occur in 

Study Area 
in Newcastle 

LGA as 
Resident 

Likely to 
Occur in 

Study Area 
in Newcastle 

LGA as 
Transient 

Figure Reference 

Chalinolobus 
dwyeri 

Large-eared Pied 
Bat 

 Yes (roosting 
sites 

unknown) 

 Insectivorous Bat 
Habitat 1. 

Miniopterus 
australis 

Little Bent-wing 
Bat 

Yes Yes (roosting 
sites 

unknown) 

 Insectivorous Bat 
Habitat 1. 

Miniopterus 
schreibersii 

Common Bent-
wing Bat 

Yes Yes (roosting 
sites 

unknown) 

 Insectivorous Bat 
Habitat 1. 

Myotis adversus Large Footed 
Myotis  

Yes Yes (roosting 
sites 

unknown) 

 Insectivorous Bat 
Habitat 2. 

Mormopterus 
norfolkensis 

Eastern Freetail 
Bat 

Yes Yes  Insectivorous Bat 
Habitat 1. 

Scoteanax 
rueppellii 

Greater Broad-
nosed Bat 

 Yes  Insectivorous Bat 
Habitat 1. 

Saccolaimus 
flaviventris 

Yellow-bellied 
Sheathtail Bat 

 possible Yes Insectivorous Bat 
Habitat 1. 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle 

 Yes  Insectivorous Bat 
Habitat 1 & 2. 

Pteropus 
poliocephalus 

Grey Headed 
Flying Fox 

Yes Yes  Same areas as 
insectivorous Bat 

Habitat 1. 

Petaurus 
norfolcensis 

Squirrel Glider Yes Yes  Squirrel Glider 

Petaurus 
australis 

Yellow-bellied 
Glider 

   N/A 

Phascolarctos 
cinereus 

Koala   Possible 
when 

dispersing. 

N/A 

Planigale 
maculata 

Common 
Planigale 

 possible  N/A 

Tyto 
novaehollandiae 

Masked Owl Yes Yes  Masked Owl 
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Table 4.2 - Known or likely occurrences of threatened fauna species in the Newcastle 
LGA section of the study area (cont) 

 

Scientific Name Common Name 

Recorded 
in 

Newcastle 
LGA 

 

Likely to 
Occur in 

Study Area 
in Newcastle 

LGA as 
Resident 

Likely to 
Occur in 

Study Area 
in Newcastle 

LGA as 
Transient 

Figure Reference 

Tyto tenebricosa  Sooty Owl    N/A 

Ninox strenua  Powerful Owl   Yes Same area as 
Masked Owl 

Ninox connivens Barking Owl    N/A 

Calyptorhynchus 
lathami  

Glossy-black 
Cockatoo 

Yes Possible Yes Glossy Black-
cockatoo 

Melanodryas 
cucullata 
cucullata 

Hooded Robin  Possible  N/A 

Xanthomyza 
phrygia  

Regent 
Honeyeater 

  Yes Regent Honeyeater 

Melithreptus 
gularis gularis 

Black Ch inned 
Honeyeater  
(E. sub. Sp.) 

   N/A 

Neophema 
pulchella 

Turquoise Parrot   Yes Turquoise Parrot 

Climacteris 
picumnus 
victoriae 

Brown 
Treecreeper 

 Possible  N/A 

Pyrrholaemus 
sagittatus 

Speckled Warbler  Possible  N/A 

Pomatostomus 
temporalis 
temporalis 

Grey Crowned 
Babbler 

Yes Yes  Grey Crowned 
Babbler 

Anseranus 
semipalmata 

Magpie Goose Yes Yes  Wetland Habitat 

Rostratula 
benghalensis 

Painted Snipe Yes Yes  Wetland Habitat 

Botaurus 
poiciloptilus 

Australasian 
Bittern 

Yes Yes  Wetland Habitat 

Ixobrychus 
flavicollis 

Black Bittern Yes Yes  Wetland Habitat 

Stictonetta 
naevosa 

Freckled Duck Yes Yes  Wetland Habitat 

Oxyura australis Blue-billed Duck Yes Yes  Wetland Habitat 

Ephippiorhynchus 
asiaticus 

Black-necked 
Stork 

Yes Yes  Wetland Habitat 

Irediparra 
gallinacea 

Comb-crested 
Jacana 

Yes Yes  Wetland Habitat 

Pandion haliaetus Osprey  Yes  Wetland Habitat 

Ptilinopus 
magnificus 

Wompoo Fruit 
Dove 

  Yes Fruit Dove 

 



Minmi Corridors Assessment  Ecological Values 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 4.20 

Table 4.2 - Known or likely occurrences of threatened fauna species in the Newcastle 
LGA section of the study area (cont) 

 

Scientific Name Common Name 

Recorded 
in 

Newcastle 
LGA 

 

Likely to 
Occur in 

Study Area 
in Newcastle 

LGA as 
Resident 

Likely to 
Occur in 

Study Area 
in Newcastle 

LGA as 
Transient 

Figure Reference 

Ptilinopus regina Rose-crowned 
Fruit Dove 

  Yes Fruit Dove 

Ptilinopus 
superbus 

Superb Fruit 
Dove 

  Yes Fruit Dove 

Litoria aurea Green and Golden 
Bell Frog 

Yes Yes  Wetland Habitat 
and Green & 

Golden Bell Frog 
Additional 

Note:  Species indicated as likely to occur as resident includes species which may be residents for only part of the year (e.g. 
migratory bird species). 
 
 
A number of threatened flora species have also been recorded within 10 kilometres of 
Minmi, with one species, Tetratheca juncea, recorded within the study area.  No threatened 
species have been recorded in the Newcastle LGA section of the study area.  Table 4.3 
below includes the threatened flora species recorded within 10 kilometres of Minmi, their 
habitat requirements and areas of potential habitat within the study area.  Areas of potential 
habitat for these species within the study area are shown on Figure 4.7. 
 

Table 4.3 - Habitat availability for threatened flora species recorded within 10 km of 
Minmi 

 

Species 
EPBC 

Act 
(Com) 

TSC 
Act 

(NSW) 
Core Habitat Requirements Habitat In Study Area 

Tetratheca 
juncea - Black-
eyed Susan 

V V A prostrate shrub with leaves up to 
1 metre long with distinctive pink 
flowers.  The species is typically 
found on slopes with a southerly 
aspect, often in open forest 
dominated by Angophora costata , 
Corymbia gummifera , Eucalyptus 
haemastoma  and Eucalyptus 
capitellata.  It also occurs in sandy, 
occasionally swampy heath and in 
dry sclerophyll forest.  It is chiefly 
found in coastal areas from 
Bulahdelah to southern Lake 
Macquarie. 

This species is known to 
occur within Coastal Plains 
Smooth-barked Apple 
Woodland, Coastal Foothills 
Spotted Gum – Ironbark 
Forest and Swamp 
Mahogany paperbark Forest. 

Angophora 
inopina - 
Charmhaven 
Apple 

V V Tree to 8 metres tall, often multi-
stemmed with shortly fibrous bark 
persistent throughout.  The species 
occurs in open sclerophyll woodlands 
of Eucalyptus haemastoma  and 
Corymbia gummifera  with some E. 
capitellata and a dense understorey 
on deep white sandstone soils over 
sandstone, often with some gravelly 
laterite (Hill, 1997). 

This species is known to 
occur within Coastal Plains 
Smooth-barked Apple 
Woodland but based on the 
soil types the study area 
does not contain preferred 
habitat. 
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Table 4.3 - Habitat availability for threatened flora species recorded within 10 km of 
Minmi (cont) 

 

Species 
EPBC 

Act 
(Com) 

TSC 
Act 

(NSW) 
Core Habitat Requirements Habitat In Study Area 

Syzgium 
paniculatum - 
Magenta 
Lillypilly 

 V A small to medium tree, mostly 3-8 
metres high with dark dense foliage.  
The species grows in subtropical and 
littoral rainforests on sandy soils or 
stabilised dunes near the sea. 

This species is known to 
occur within Alluvial Tall 
Moist Forest. 

Zannichellia 
palustris 

 E A submerged weakly rhizomatous 
aquatic annual or perennial.  The 
species grows in fresh or slightly 
saline stationary or slow flowing 
waters and flowers during the warmer 
months. 

Wetland communities 
provide potential habitat for 
this species. 

 
 
As indicated on Figure 4.7, potential habitat for each of these species, with the exception of 
Angophora inopina, occurs in the study area, however, only two species are considered 
likely to occur within the Newcastle  LGA section of the study area. 
 

4.3.1 Regional Significance 
 
A number of areas of regional significance occur within the study area including regionally 
significant vegetation communities, regionally significant species, regionally significant 
habitat, regional biodiversity priority areas and areas which are regionally significant due to 
their habitat type and strategic location. 
 
The Regional Biodiversity Conservation Strategy undertaken by LHCCREMS, and 
discussed previously in Section 4.2 (State Significance), has identified areas of significance 
to regional biodiversity in a number of different categories.  Areas of regionally significant 
vegetation have been categorised into Vulnerable Communities, Specialised Communities 
and At Risk Communities.  An outline of the criteria used to determine which species are 
included in these categories, based on LHCCREMS (2002), is outlined below. 
 
• Vulnerable Communities – Those that are considered to be at the greatest risk of 

extinction including vegetation communities that have an extant distribution of less than 
or equal to 30% of their pre 1750 (original) distribution, or have a total extant 
distribution of less than or equal to 1000 hectares.  In addition, communities that meet 
the criteria for listing under the Environment Protection and Biodiversity Conservation 
(EPBC) Act (Cwlth), 1999, as endangered, vulnerable, restricted or severely restricted 
but that have not been listed.  

 
• Specialised Communities – Those that play a critical role in ecosystem processes or 

that provide specialised habitat for species.  Includes rainforest, rocky complexes, 
riparian, aquatic and estuarine vegetation.  These communities are often important to 
migratory species subject to international agreements (e.g. JAMBA/CAMBA). 

 
• At Risk Communities – Communities that meet EPBC Act, 1999, criteria for listing as 

‘limited distribution’.  These communities are those that have a restricted distribution 
and have suffered a significant decline, such that they are at risk of extinction within the 
region. 
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Four communities within the study area have been identified as Vulnerable Communities.  
These communities include: Alluvial Tall Moist Forest; Coastal Sheltered Apple–Peppermint 
Forest; Swamp Mahogany–Paperbark Forest; and Swamp Oak Rushland Forest.  The 
distribution of these communities is shown on Figure 4.8. 
 
Six communities within the study area have been identified as Specialised Communities 
including: Mangrove–Estuarine Complex; Freshwater Wetland Complex; Swamp Oak Sedge 
Forest; Swamp Oak Rushland Forest; Riparian Melaleuca Swamp Woodland; and Swamp 
Mahogany–Paperbark Forest.  The distribution of these communities is shown on Figure 
4.9. 
 
Two communities within the study area have been identified as At Risk Communities 
including:  Lower Hunter Spotted Gum-Ironbark Forest; and Riparian Melaleuca Swamp 
Woodland.  The distribution of these communities is shown on Figure 4.10. 
 
A number of regionally significant flora and fauna species have also been identified in the 
study area.  Information relating to the occurrence of these species is, however, generally 
poor with the majority of information available relating to species occurring in areas of 
remnant vegetation in the study area proposed for development.  It is considered highly 
likely that a greater number of regionally significant species occur in the study area than 
those discussed below.  Regional significance is based on the Regional Biodiversity 
Conservation Strategy (LHCCREMS) as outlined in Forest Fauna Surveys et al. (2001).  
Regionally significant species recorded in the study area are outlined in Table 4.4. 
 

Table 4.4 - Regionally Significant Species Recorded in the Study Area 
 

Species Occurrence/Comments 

Flooded Gum (Eucalyptus grandis). Occurs along drainage lines in the Tank 
Paddock – at southern limit of natural 
distribution. 

White-bellied Sea-eagle (Haliaeetus 
leucogaster) 

Tank Paddock. 

Yellow-tailed Black Cockatoo 
(Calyptorhynchus funereus). 

Tank Paddock. 

Sugar Glider (Petaurus breviceps) Tank Paddock, Blue Gum Hills. 

Eastern Forest Bat (Vespadelus pumilus) Tank Paddock. 

Eastern Banjo Frog (Limnodynastes dumerilii 
var. grayi) 

Tank Paddock.  Reported to species level only, 
more than one variation occurs in region. 

Spotted Grass Frog (Limnodynastes 
tasmmaniensis) 

Tank Paddock. 

Red-backed Toadlet (Pseudophryne coriacea) Blue Gum Hills  
 
 
In addition to identifying regionally significant vegetation communities, the Regional 
Biodiversity Conservation Strategy also identified areas of regionally significant habitat and 
regional conservation priorities.  Regionally Significant Habitat as mapped by LHCCREMS 
includes all remnants of vegetation that are greater than or equal to 100 hectares.  The 
mapping is intended to capture the largest and best connected bushland in the region.  
LHCCREMS (2002) state that these areas typically represent the most viable and often the 
most diverse bushland in the region.  Areas of regionally significant habitat, as identified by 
LHCCREMS, in the study area are shown on Figure 4.11. 
 
LHCCREMS has also identified areas of regional conservation priority.  These priorities 
were identified by overlaying areas identified as significant vegetation or habitat with threat 
mapping to identify areas where there is an immediate threat to key biodiversity values 
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within the region (LHCCREMS, 2002).  Threat mapping was based on zoning, current land 
use and land use capability of rural lands as mapped by the Department of Land and Water 
Conservation.  Where uncertainty existed as to the zoning and/or permissible uses, areas 
were allocated to the high threat category. 
 
Regional priorities in the study area are shown on Figure 4.12.  Based on the LHCCREMS 
mapping, the majority of remaining habitat in the Newcastle LGA section of the study area is 
of high regional priority, falling into two main categories: High Threat SSV (State 
Significant Vegetation), RSV-V (Regionally Significant Vegetation – Vulnerable) and RSV-
S (Regionally Significant Vegetation – Specialised); and High Threat RSH (Regionally 
Significant Habitat). 
 
Some remnant habitat areas also have regional value based on their ability to represent 
habitat types which are poorly represented in the region.  These habitat patches may not have 
been included in the Regional Habitats mapped by LHCCREMS, as they may not be 100 
hectares or greater in area, but are regionally significant based on their habitat type.  One 
such location is the remnant habitat on the Tank Paddock.  Sections of habitat in the Tank 
Paddock have been identified above as having national, state and regional significance, 
however the Tank Paddock as a whole also has regional value due to its representation of 
habitat types which have been largely lost to development.  The Tank Paddock habitat is one 
of the last remaining significant habitat areas fringing Hexham Swamp and although 
somewhat degraded, provides an example of the linkage of wetland and fully terrestrial 
habitat types.  Due to recent urban expansion extending west from Wallsend through 
Maryland and Fletcher, much of this linking habitat has been lost, with the habitat provided 
in the Tank Paddock therefore having regional significance due to its ability to provide an 
example of habitat linkage. 
 

4.3.2 Local Significance 
 
Areas of local significance are hard to define as it is considered likely that due to urban 
expansion and the associated reduction in areas of remnant habitat, most remaining habitat 
areas in the western portion of the Newcastle LGA are at least of local significance.  As 
discussed above in relation to species of regional significance, information relating to the 
occurrence of species of local significance is generally poor, with criteria for determining 
‘local significance’ being poorly defined.  Some past studies in the Newcastle LGA section 
of the study area have, however, identified some species or vegetation communities which 
can be considered to have local significance.  These areas are shown on Figure 4.13 and are 
described in more detail below. 
 
Ecological investigations at the Tank Paddock identified areas of riparian forest with dry 
rainforest understoreys.  As discussed by Conacher Travers (1999) and Forest Fauna Surveys 
et al (1998) these communities are of local significance as they are not well represented in 
the Newcastle LGA. 
 
The Eastern Horseshoe Bat (Rhinolophus megaphyllus) which has been recorded in the Tank 
Paddock and in the vicinity of Summerhill (Forest Fauna Surveys et al, 1998 & Glen Hoye, 
pers com.) is also considered to be of local significance.  Horseshoe Bats have declined in 
urban areas and the remnant vegetation in the study area is likely to be the last occurrence of 
the species in the Newcastle LGA (Glen Hoye, pers com.). 
 
The Swamp Wallaby (Wallabia bicolor) has also been recorded in the Newcastle LGA 
section of the study area (Tank Paddock) and has been suggested as having local significance 
due to colonies of the Swamp Wallaby in the Minmi region being the last colonies of 
macropods in the Newcastle LGA (Endorsing Groups Position Statement, The Tank Paddock 
– A Jewel in our Conservation Crown , 2003).  Whilst this statement has not been confirmed 
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by this study, the occurrence of this species in the study area has been considered to be of 
some local significance. 
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5.0 ABORIGINAL CULTURAL HERITAGE VALUES 
 

5.1 ABORIGINAL INVOLVEMENT IN THE PROJECT 
 
The study area falls within the area of interest of the Awabakal Local Aboriginal Land 
Council (LALC).  The information provided in this report was obtained through discussions 
with Ken McBride (Elder) and Ron Gordon (Coordinator), chosen spokespeople of the 
Awabakal LALC.  The information provided draws on the comprehensive knowledge both 
men have acquired in relation to Awabakal oral history, sites within Awabakal territory and 
Awabakal attitudes in relation to conservation of cultural heritage values. 
 
The current project offered the opportunity to combine the information previously gathered 
to give a more comprehensive view of the Aboriginal use of the broader landscape of the 
current study area (Umwelt 2003, Umwelt 2003 in. prep.).  Section 5.2 documents the 
information provided by Awabakal LALC.  The information was supplied in the form of 
numerous discussions and is presented below as summaries of those discussions and 
sometimes as direct quotes.  The information in Section 5.2, therefore, is presented in the 
voice of the Awabakal LALC. 
 
This section of the report has received the verbal endorsement of Awabakal LALC 
committee and members (Ron Gordon 2003 pers. comm. 18 August). 
 
Section 5.3 presents a review of ethnohistorical information relating to Hexham Swamp and 
the Sugarloaf hinterland.  Section 5.4 reviews the archaeological evidence and recent 
interpretations of archaeological evidence from the study area. 
 
 

5.2 THE RIGHTFUL OWNERS AND CARETAKERS OF THE STUDY AREA 
 
This information was provided by members of the Awabakal community and is 
presented in their voice. 
 
The study area is within the lands owned and traditionally cared for by the Awabakal people. 
The Awabakal people today are the still the rightful owners of this land and we have kept up 
our ties to our country and want to be able to continue to do so into the future. So it is very 
important that an Aboriginal Cultural Heritage Conservation Corridor is set up in this area. It 
is important that the Awabakal people tell some of their stories to show non-Aboriginal 
people that all the areas of our country are important and all are linked. All our lands are 
joined up, they were all used by Awabakal people, all needed by Awabakal people for their 
day to day needs and for their spiritual needs (Ron Gordon 2003 pers. comm.). 
 
In this report we will talk about three areas:  
 
• Sugarloaf Mountain and the section of Sugarloaf Range that stretches to the north-east 

and down to the swamp country; 
 
• Pambalong and Hexham Swamp; and 
 
• the east-west trending ridgeline and its northern and southern slopes, to the south of 

Hexham Swamp, that acts to dissect the drainage north to Hexham Swamp and south to 
Lake Macquarie. For ease of discussion this area will be called the “Newcastle Link 
Road ridgeline”. 

 
These three areas are different landscape types, but all are part of one “cultural landscape”. 
We will talk about how these areas were used in the past and how the Awabakal people use 



Minmi Corridors Assessment  Archaeological Values 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 5.2 

them today. The stories will show the cultural heritage values of the three areas and then 
show how they are all linked and all important (Ron Gordon 2003 pers. comm.).  
 

5.2.1 Sugarloaf Mountain and the Sugarloaf Range 
 
5.2.1.1 How Awabakal People used Sugarloaf Mountain and the Sugarloaf Range in 

the Past 
 
Mount Sugarloaf was called “Keepa Keepa” by the Awabakal people. This means “place of 
many grass trees” (Ken McBride pers. comm. 2002).  The Awabakal know of many sites on 
Sugarloaf Mountain and in the Sugarloaf Range country between the mountain and the 
swamps to the north-east. Some of these sites we recorded in the past ourselves, some we 
recorded with archaeologists and are listed on the NPWS site register (refer Section 5.4); 
however, there are also many sites of great importance to the Awabakal people that are not 
presently listed by NPWS. These sites are extremely important to us “they mean more to us 
than a dot on a map - they are our link to the past and must be protected” (Ron Gordon 2002 
pers. comm.). The following is a direct quote from Ken McBride (Umwelt in prep. Appendix 
B). 
 

“The Sugarloaf Range is our land. It is important to us it allows us to keep our 
ties with the past. We must preserve our ties with the past; we must not lose our 
traditions which are all part of our connection to the land and our sense of 
belonging. We must try and keep Sugarloaf as natural as we possibly can. … we 
as Aboriginal people are losing our identity as a community and we need to be 
able to get back to places like the Sugarloaf area, it’s very important that we 
have these places to show our young people, educate our kids back to our 
culture. Our culture is written there in the Sugarloaf Range, written in the caves, 
written on the ground, written on the trees, it’s all around. We need to be able to 
go to these places to teach the kids how to read the land.”  

 
Parts of the current study area were surveyed by Awabakal people in 1984. We undertook 
this work as part of the Koe-Inba Project for Lake Macquarie County Council.  Koe-in is the 
supreme being, God of the study area. He is generally painted as a man with a kangaroo tail, 
the moon and the stars above him and with rain falling on his head. He has half a mouth and 
speaks with man and the animals. He touches heaven and earth (Ron Gordon pers. comm. 
2003). 
 
Within the Sugarloaf Mountain and Sugarloaf range area the following site types were 
recorded during the Koe-Inba project): 
 
• Crying trees and burials: trees that have been cut to make the sap run down the trunks 

like tears. These trees were used to mark burials (Plate 5.1); 
 
• Scarred trees: trees that have had bark removed for the manufacture of shelter, bowls, 

shields, string, toe holds for climbing to get possums or honey and canoes (Plate 5.2); 
 
• Grinding grooves: grooves made from the sharpening of stone axes and also fire 

hardened wooden spears along all the major tributaries that drain the Sugarloaf Range 
(Plate 5.3); 

 
• Potholes/water wells: deep holes ground into the sandstone base of the creeks that held 

water for a long time after rain so that people travelling in the area always had water. 
Often these wells have grinding grooves around them (Plate 5.4); 

 
• Stone arrangements/direction markers: the stone arrangement recorded was believed 

to point to a permanent waterhole; 
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• Caves/rockshelters: sandstone caves where people camped and sheltered from the 
weather. These caves sometimes have grinding grooves in them, sometimes they have 
paintings and sometimes they have fire places (hearths), stone tools and the remains of 
plants that people have cooked and eaten there (Plate 5.5);  

 
• Camp sites: places where people camped and left behind stone tools; and 
 
• Aboriginal pathways: a track that runs from Mount Sugarloaf and branches to go down 

to Hexham Swamp (through the Tank Paddock) and further north to reach Pambalong 
Swamp (Figure 5.1).  A second track that runs from the top of Sugarloaf Mountain 
down to West Wallsend and then across a ridgeline to the east and outside the study area 
to the coast. 

 
The Koe-Inba Project only just began to “scratch the surface” when it came to finding 
Aboriginal sites in the Sugarloaf area and there are many more sites that have not been 
located because no-one has been able to look on privately owned land, or because the sites 
are buried or covered by scrub (Ken McBride 2003 pers. comm..). We put the following 
story about Mount Sugarloaf in the Koe-Inba report. 
 

On the northern boundary of Mt Sugarloaf on the western side of the access road to the 
pinnacle there is a long and deep cleft  that is related to Awabakal mythology. This area 
was controlled by the Mt Sugarloaf Clan of the tribe, but the mountain and its surrounds 
were the scene of much ceremonial activity in tribal times. 
 
The Awabakal story about the creation of the cleft involves two imaginary beings who 
lost their tempers after an argument. These mystical persons were of tremendous size 
and power. One chased the other from down near West Wallsend to Mount Sugarloaf. 
The hunted spirit ran up the mountain [using the route almost the same as the present 
winding access road]. 
 
The spirit also knew that the Awabakal people held sacred ceremonies on the elevated 
part of the mountain. A few broken outlines of rocks remain. In these stone nests the 
boys, accompanied by an elder, would stay for the period of the particular rite through 
which he was passing.  
 
The hunted spirit carefully wended his way through the bush [it was very thick then] to 
avoid the sacred sites until he came to the edge of the rock escarpment. Then he made 
magic and turned himself into a wombat and began to burrow into the mountain.  
 
But the hunter was not to be thwarted. A Willy Wagtail, who had spied on the hunter 
spirit, danced and fluttered around where the “wombat” had gone underground. The 
angry hunter spirit drew out his magic sword and began to cut into the rock ledge. With 
his ear to the ground to detect the movement of his foe, who, meanwhile, had become 
alarmed. He began to move about but his movements were followed by the hunter, who 
began to cleave deep and wide. 
 
Suddenly, out of the sky, the supreme being Koe-in, appeared worried that the cutting of 
the rock ledge could harm the sacred sites on the mountain. He ordered the two spirits to 
end their quarrel and ascend into the sky. 

 
This story talks about the creation of the landscape as it appears today on top of Mount 
Sugarloaf, and the ceremonial importance of the high parts of Mount Sugarloaf.  It also talks 
about the Aboriginal pathway that connects the coast to West Wallsend to the top of Mount 
Sugarloaf.  This pathway connects that Newcastle Link Road ridgeline area to the mountain 
top (Ron Gordon 2003 pers. comm.). 
 
There is another pathway known from the Aboriginal oral history.  This pathway also comes 
from the top of Mount Sugarloaf and comes down along the road from the Sugarloaf 
Lookout back to Seahampton.  Then it goes to the north-east and follows the ridgeline down 
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to the swamps. Stockrington Road has been built right where the pathway goes.  This 
pathway originally followed the tracks left by the kangaroos and wallabies that knew the 
shortest and easiest way to travel. Just before the pathway gets to Pambalong Swamp it 
branches in two.  One branch goes further north-east and out along the ridgeline of the Tank 
Paddock, right out to Hexham Swamp.  The other branch goes further north to Pambalong 
Swamp (Figure 5.1).  This branch passes the “Doghole” another very important place.  Just 
like the top of Mount Sugarloaf the “Doghole” (this is not its Aboriginal name) area was 
used for ceremony.  Marriages were held at the “Doghole” (Ken McBride 2003 pers. comm.) 

 
So when people got sick of eating what was available in one area, like the swamp, the sea or 
the mountain they moved along these pathways to have a change in diet or to go to ceremony 
and to do rituals to make sure that the land and the animals were taken care of (Ron Gordon 
2002 pers. comm.). 
 
5.2.1.2 Useful Aboriginal Resources in the Sugarloaf Range Area 
 
Just as important to us as the sites and the stories that link them are the plants and animals 
that the Awabakal people gathered and hunted in the Sugarloaf Range area and other things 
that they used like the sandstone in the creeks to sharpen their axes and fire hardened 
wooden spear tips and the caves they used to shelter them from the weather.  From on top of 
Sugarloaf all the Awabakal lands could be seen (Ken McBride 2002 pers. comm.). 
 
Kangaroos, wallabies, koalas, wombats, bush turkeys and possums were hunted for their 
meat and skins and plants were collected for food and medicines.  Table 5.1 provides a list 
of plants from the Sugarloaf Range area that Aboriginal people used in the past and in some 
cases still use today. The table also tells how to prepare and use the plants.  The plants listed 
were recorded in the Sugarloaf Range area during 2002 and 2003 by Ken McBride 
(Awabakal LALC), Gabi Duncan (Forestry) and Jan Wilson (Umwelt).  Most of the plants 
grow all over the ridges in the Sugarloaf Range, except the grass tree which only grows in 
the sandstone country on top of Mount Sugarloaf.  The Paper barks are also more common 
down closer to the swamps than on the ridges (where they only grow in some of the gullies). 
 

Table  5.1 - Aboriginal Economic Plants in the Sugarloaf Range Area 
 

Common and 
Scientific Name 

Preparation and Use Reference 

Appleberry 
Billardiera sp. 

fruit eaten Low 1989:40 
Zola & Gott 1992:26 

Banksia 
Banksia serrata 

flowers sucked as a source of nectar, 
smouldering cones used to transport fire 

Low 1989:170 
Umwelt (in prep.) Appendix B 
Stewart and Percival 1997:13 

Black Wattle 
Acacia sp. 

gum that exudes from wounds on trunk eaten, 
leaves crushed and soaked with nets to 
waterproof them. Wood used for boomerangs, 
clubs and digging sticks.  Big fat pink 
witchetty lives under tree called “Jubum”. 

Umwelt (in prep.) Appendix B 
 

Bracken Fern 
Pteridium esculentum 

underground fibrous stem roasted and beaten to 
remove starch, new shoots eaten raw 

Zola & Gott 1992: 37 
Umwelt (in prep.) Appendix B  

Burrawang cycad 
Macrozamia communis 

pounded seed washed in running water for 
days, pulp then made into a cake and roasted 

Stewart & Percival 1997:37 

Flax Lily 
Dianella caerulea 

blue berries edible raw, seeds inside can be 
chewed and are nutty in flavour, leaves split 
and used for weaving, base of leaves edible, 
roots edible after pounding and roasting, 
whistle that attracts birds can be made from 
base of leaves. 

Low 1989:8 
Umwelt (in prep.) Appendix B 

Stewart and Percival 1997:24 
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Table 5.1 - Aboriginal Economic Plants in the Sugarloaf Range Area (cont) 
 

Common and 
Scientific Name 

Preparation and Use Reference 

Fig 
Ficus sp. 

fruit eaten Low 1989: 22 

Fringed lily 
Thysanotus tuberosus 

small tubers eaten Zola & Gott 1992:44 
Low 1989:112-13 

Geebung 
Persoonia linearis 

fruit eaten, bark crushed and boiled (in thick 
wooden bowls made from bulges in trunks of 
Angophora costata) to make drink to treat 
headaches and heavy chests. Fine scrapings of 
the wood can be mixed with breast milk to treat 
sore eyes  

Zola & Gott 1992: 35 

Umwelt (in prep.) Appendix B 
Stewart and Percival 1997:42 

Grass Tree 
Xanthorrhoea sp. 

base of leaves and pith inside eaten, resin used 
for hafting stone tools, flowering stems used 
for spear shafts and for fire-sticks, nectar licked 
from flowering stems, mild alcoholic drink 
(used by males during ceremonies) made from 
crushed and fermented leaves 

Low 1989: 130;  

Zola & Gott 1992:58-59 
Umwelt (in prep.) Appendix B 
Scott 1929:36 

Gum Tree 
Eucalyptus sp. 

the bark of some species was used to make 
shields and bowls, the leaves and sap were 
used to make inhalants and washes for sores 
and green leaves were used to ‘smoke’ people 
for various ailments 

Umwelt (in prep.) Appendix B 

 

Headache Vine 
Clematis glycinoides 

crushed leaves inhaled for headache Low 1990: 226 
Umwelt (in prep.) Appendix B 

Kangaroo Grass 
Themeda sp. 

seeds ground for flour  
leaves and stem used for fibre 

Greenway 1910:16 

Zola & Gott 1992:58 pers. obs. 
2001 

Mat Rush 
Lomandra sp. 

long pliable leaves used for weaving baskets, 
leaf bases and flowers edible, seeds gathered 
husked and ground for flour 

Low 1989: 131,  174;  

Zola & Gott 1992:59 
Umwelt (in prep.) Appendix B 

Milkmaids 
Burchardia umbellata 

starchy roots roasted and eaten Zola & Gott 1992: 43 

Mistletoe 
Amyema sp. 

berries eaten Low 1989: 14; 
Zola & Gott 1992: 54 

Mountain Devil 
Lambertia formosa 

nectar sucked from flowers Low 1989: 170 

Native Cherry 
Exocarpus cupressiformis 

enlarged succulent stalklet (pedicel) eaten, 
wood used to make walking sticks  

Low 1989: 46 

Umwelt (in prep.) Appendix B 

Native Cranberry 
Astroloma humifusum 

fruit eaten Low 1989:43 

Native Long Yam 
Dioscorea transversa 

yam roasted and eaten Low 1989: 105 

Native Raspberry 
Rubus sp. 

fruit eaten Low 1989:64 
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Table 5.1 - Aboriginal Economic Plants in the Sugarloaf Range Area (cont) 
 

Common and 
Scientific Name 

Preparation and Use Reference 

Paperbark (Tea tree) 
Melaleuca sp. 

species of tea tree were used by Aboriginal 
people for medicinal purposes. Leaves could be 
crushed and inhaled for coughs and colds, 
leaves could be soaked to make an infusion. 
Sores and burns were washed with the leaf 
infusion. The bark was used for bedding and 
for bandages and for wrapping corpses 

Low 1990: 95 
Umwelt (in prep.) Appendix B 

Scott 1929:3 

Sarsaparilla 
Hardenbergia violacea 

the leaves of the plant are crushed and then 
sucked or mixed with water and taken as an 
elixir for stomach ache 

Appendix B Umwelt (in prep.) 

Smooth-barked Apple 
Angophora costata 

the burls that are common on this species were 
removed and hollowed out to make bowls 
which could be heated over the fire to boil 
water. The Aboriginal oral history states that 
the water would boil before the bowl burnt. 
The leaves and sap were used for inhalants, 
washes for sores. 

Umwelt (in prep.) Appendix B 

Stinging nettle 
Urtica incisa 

boiled or baked between heated stones and 
eaten 

Low 1989:150 

Sword Sedge 
Gahnia aspera 

the leaf bases of this tall grass-like plant are 
edible and the seeds can be collected and 
ground for flour 

Stewart and Percival 1997:32 

Tea Tree 
Leptospermum sp. 

some species of tea tree were used by 
Aboriginal people for medicinal purposes. 
Leaves could be crushed and inhaled for 
coughs and colds, leaves could be soaked to 
make an infusion. Sores and burns were 
washed with the leaf infusion.  

Low 1990: 95 
Umwelt (in prep.) Appendix B 

Wombat Berry Vine 
Eustrephus latifolius 

orange fruit edible, small sugary tubers eaten Low 1989: 17 

 
 
5.2.1.3 How Awabakal Currently use Mount Sugarloaf and the Sugarloaf Range  
 
The Awabakal people still visit Mount Sugarloaf and the Sugarloaf Range on a regular basis 
and being able to do this is extremely important to us. It is a place we take our families for 
picnics to get away from the city and to get back in touch with our land and our culture. 
Elders regularly meet on Sugarloaf to discuss stories about the past and to talk about the 
future.  Many Elders come from all over the state to tell stories and swap information.  The 
Elders take young people up into the Sugarloaf Range to show them the sites and to teach 
them how the plants were used (and still are used by many people) and which animals were 
hunted and most importantly, how to care for the land (Ken McBride pers. comm. 2003).  
From the lookout on top of Mount Sugarloaf it is possible to see all of the lands that once 
belonged to the Awabakal people, to see where people travelled though the country, where 
they hunted, fished and gathered plant foods.  This vantage point makes Mount Sugarloaf an 
extremely important teaching place (Ron Gordon pers. comm. 2003). 
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5.2.2 The Hexham Swamp and Pambalong Swamp Areas 
 
5.2.2.1 How Aboriginal People used Hexham and Pambalong Swamp in the Past 
 
The swamps were a major food source for the Awabakal and provided many plants and 
animals not available in the steeper country of the Sugarloaf Range. 
 

The animals were attracted to the wetlands around the swamp to drink. In the swamp 
there were wood ducks, black swans, swamp hens, plovers, cranes and ibis. There were 
also fish and freshwater mussels. So they could eat different foods when they were on 
Sugarloaf than when they were around the swamp (Umwelt in prep. Appendix B). 
 

The swamp areas have very high Aboriginal cultural heritage values.  Large groups of people 
could camp around the swamps and we know that this is true because we have seen the 
evidence they left behind in sites that have been excavated on the ridges that run out into 
Hexham Swamp at Fletcher (Umwelt 2002) and the sites located by Silcox (1999) at the 
Tank Paddock.  We have also seen the large numbers of artefacts located in excavations 
undertaken around the western side the swamp by Kuskie and Kamminga (2000) and Silcox 
and Ruig (1995).  You also get stone suitable for making tools around the swamp that you 
don’t get up in the range country (Ron Gordon 2003 pers. comm.). 
 
Around Hexham and Pambalong Swamps the following site types have been 
recorded/reported:  
 
• Burials:  burials have been reported around the southern margin of Hexham Swamp; 
 
• Grinding grooves:  grooves made from the sharpening of stone axes have been recorded 

on sandstone outcropping in creeks that drain into the swamps; 
 
• Camp sites:  places where people camped and left behind stone tools are common 

around the edges of the swamps especially on the low ridges that run out into the 
swamps; and 

 
• Aboriginal pathways:  a track that runs from Mount Sugarloaf and branches to go down 

to Hexham Swamp (through the Tank Paddock) and further north to reach Pambalong 
Swamp (Figure 5.1).  

 
Hexham Swamp also has the “Knob” (Figure 5.1).  This rocky outcrop would have been an 
island when the swamp was full and Awabakal oral history says that it was used for 
ceremony in the past.  Ceremony was possible here because the area is rich in resources and 
large groups could gather here for a long time during ceremonies and have plenty to eat.  Just 
like when people went to ceremony at the “Doghole” the main group of people could camp 
at Pambalong Swamp.  Around the swamp people could gather lots of plants that could be 
roasted and ground for flour to make dampers (Ron Gordon and Ken McBride 2002:  pers. 
comm.).  This kind of food could be cooked and stored to feed lots of people.  The following 
list (Table 5.2) shows plant foods available in the swamps and along the creek lines that 
drain into the swamps.  Many of these plants are not available in the steeper range country.  
These plants still grow in the area today and were recorded in 2002 and 2003 by Ken 
McBride (Awabakal LALC), Gabi Duncan (Forestry) and Jan Wilson (Umwelt). 
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Table 5.2 - Aboriginal Economic Plants in the Hexham and Pambalong Swamp Areas  
 

Common and  
Scientific Name 

Use Reference 

Bracken Fern 
Pteridium esculentum 

underground fibrous stem roasted and beaten 
with a stone to remove starch 

Zola and Gott 1992: 37 

Bulbine Lily 
Bulbine bulbosa  

tuber eaten raw or roasted  Low 1989: 115-116 

Bulrush 
Typha sp.  

new shoots, flowering head and bulb eaten, 
fibre from bulb used for string  

Low  1989: 109;  

Zola & Gott 1992:8 

Bungwall 
Blechnum indicum 

rhizome roasted, scraped and then cut up finely Low 1989: 109-110 

Common Reed 
Phragmites australis 

roots eaten, sections of reed strung into 
necklaces, stems used for spear shafts  

Zola & Gott 1992: 12, 61 

Dianella 
Dianella sp. 

leaves split and used for weaving Low 1989:8 

Fringe Lily 
Thysanotus tuberosus 

small sugary tubers eaten Low 1989: 112-113 

Kangaroo Grass 
Themeda sp. 

seeds ground for flour  
leaves and stem used for fibre, Aboriginal 
women from the Kimberley visiting 
Mindaribba LALC made baskets from this 
grass May 2001 

Greenway 1910:16 
Zola & Gott 1992:58 
pers. obs. 2001 

Kurrajong 
Brachychiton populneus 

underbark used to make string, yellow seeds 
roasted and ground to make flour, tap roots of 
young plants roasted and eaten 

Low 1989: 87, 92, 187 

Milkmaids 
Burchardia umbellata 

starchy roots roasted and eaten Zola & Gott 1992: 43 

Mistletoe 
Amyema sp. 

berries eaten  Low 1989:14;  
Zola & Gott 1992:54 

Native Flax 
Linum marginale 

oily seeds eaten, stems spun to make string for 
fishing nets and line 

Low 1989: 93 

Native Geranium 
Geranium sp. 

in some species root eaten in others with a high 
tannin content the roots were used to treat 
diarrhoea  

Zola & Gott 1992:47, 56 

Native Grape 
Cissus hypoglauca 

fruit eaten Low 1989: 60 

Native Long Yam 
Dioscorea transversa 

yam roasted and eaten Low 1989: 105 

Nodding Greenhood 
Pterostylis nutans 

starchy tubers eaten Zola & Gott 1992: 46 

Pink Fingers Orchid 
Caladenia carnea 

pea-sized white tubers eaten Low 1989: 121 

Pink Swamp Lily 
Murdannia graminea 

small tubers eaten Low 1989: 118 

Red Ash 
Alphitonia excelsa 

head was bathed with crushed leaves for 
headache, crushed leaves were used to make 
cleansing lather (due to saponin content), 
crushed leaves can be put in water as fish 
poison 

Low 1990: 185 

Rushes and Sedges  
Juncus, Carex & Cyperus 
sp. 

under ground stem or tuber can be eaten in 
some species, leaves used for weaving  

Low 1989:105;  
Zola & Gott 1992:60 
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Table 5.2 - Aboriginal Economic Plants in the Hexham and Pambalong Swamp Areas 
(cont) 

Common and  
Scientific Name Use Reference 

Tea Tree 
Melaleuca sp. 

some species of tea tree were used by 
Aboriginal people for medicinal purposes. 
Leaves could be crushed and inhaled for 
coughs and colds, leaves could be soaked to 
make an infusion. Sores and burns were 
washed with the leaf infusion. The bark was 
used for bedding and for bandages  

Low 1990: 95 

Water Ribbon 
Triglochin procera 

bullet-shaped tubers roasted and eaten Zola & Gott 1992: 12 

Wonga Vine 
Pandorea pandorana  

canes used for spears  Cunningham et al 
1992:602 

 
 
5.2.2.2 How Awabakal People use the Hexham and Pambalong Swamp area today 
 
The Awabakal people like to visit the Hexham and Pambalong Swamp areas to view the 
“Knob” and the “Doghole” and to teach their young people about the importance of these 
places in the ceremonial life of the Awabakal people that traditionally lived in the area. They 
also like to teach their young people about all the food and animal resources of this area. But 
it is getting very hard as nearly all the land around the swamps has been subdivided and 
cleared, making access difficult, removing the plant and animal foods that were so important 
and destroying the sites that are around the swamp margins (Ken McBride 2003 pers. 
comm.). 
 
We need to have places where we can look out over the swamp and see the “Knob” and look 
back and see Mount Sugarloaf, it’s all connected and you need to be able to point these 
things out when you teach people (Ron Gordon 2002: pers. comm.). 
 

5.2.3 The Newcastle Link Road Ridge Country 
 
5.2.3.1 How Awabakal people used the Newcastle Link Road Ridge Country in the 

past 
 
In Section 5.2.1.1 the Aboriginal pathway from West Wallsend to the top of Mount 
Sugarloaf was discussed. Once east of West Wallsend this pathway runs along the ridgeline 
that is presently crossed by the Newcastle Link Road. This pathway links Mount Sugarloaf 
to the coast. The ridge that the pathway runs along divides the creeks that drain to the north 
and into Hexham Swamp (Back Creek, Wentworth Creek and Maryland Creek) and the 
creeks that drain to the south and into Lake Macquarie (Cocked Hat Creek and Brush Creek). 
Some of these creeklines have been surveyed in the past and many sites have been located in 
these areas. Site types in this area include: 
 
• Scarred trees:  trees that have had bark removed for the manufacture of shelter, bowls, 

shields, string, toe holds for climbing to get possums or honey and canoes; 
 
• Grinding grooves:  grooves made from the sharpening of stone axes and also fire 

hardened wooden spears; 
 
• Stone arrangement:  in this area the stone arrangement was a cluster of three 

arrangements, one cairn, one semi circle and one circle just near the ridge crest on 
George Booth Drive near Cameron Park; 
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• Corroboree site:  there was a place where large numbers of people gathered at Wallsend 
for corroborees in the area near Nelson Street; 

 
• Camp sites:  places where people camped and left behind stone tools; and 
 
• Aboriginal pathways:  pathway that runs from the top of Mount Sugarloaf and down to 

West Wallsend and then across to the coast. 
 
The resources in the area are similar to those of the lower slopes of the Sugarloaf Range. 
This area provided resources that allowed people to make the journey from the coast to the 
mountain or from the swamp to Lake Macquarie. Once people left the pathway on the ridge 
crest they travelled along the creek lines to get to the swamp or the lake (Ron Gordon 2003 
pers. comm.). 
 
5.2.3.2 How Awabakal people use the Newcastle Link Road Ridge Country today 
 
Awabakal people still use the pathway we used in traditional times when we travelled from 
the coast to the top of Mount Sugarloaf only now we do it in a car. We like to take our young 
people to this area to talk about the pathways that linked the coast to the mountain and the 
swamp to the lake. This area is being cut up by subdivisions and has been impacted in the 
past by mining and what is left is very precious to us (Ron Gordon and Ken McBride 2003 
pers. comm.). 
 

5.2.4 Connections across the Landscape 
 
The pathways that join the swamps to Mount Sugarloaf and Mount Sugarloaf to the coast are 
extremely important to Awabakal people.  The pathways allowed for the movement of 
people so that they could have a healthy diet that was full of variety and they never had to go 
hungry because of the seasons (Ken McBride 2003 pers. comm.).  They could move from 
one rich resource area to another and they could do it efficiently and quickly using well 
known pathways.  The pathways also provided the routes between important ceremonial 
areas so that the Awabakal had a healthy spiritual life and were able to care for their country 
the way their ancestors did.  We would like to be able to do these same things now and in the 
future so that the connections across the landscape are also connections through time.  We 
believe that keeping these “connections” is important for our spiritual health (Ron Gordon 
2003 pers. comm.). 
 

5.2.5 Management of Aboriginal Cultural Heritage Conservation Corridor 
from an Aboriginal Community Perspective 
 
The Awabakal people believe it is not possible to set aside an area of land as an Aboriginal 
Cultural Heritage Conservation Corridor and not actively manage that area. The Awabakal 
people believe that traditionally it was the responsibility of the Awabakal people that 
inhabited the study area to care for the land, to undertake the appropriate ceremonies to 
ensure the increase of the plant and animal species on which the Awabakal relied for their 
daily and annual subsistence. At present the Awabakal see that the study area is badly 
scarred by the roads, powerline easements and rubbish dumping that is so common today 
(Ken McBride and Ron Gordon 2002 pers. comm.). 

 
It makes the Awabakal sick to think of the roads and powerlines scarring the 
landscape. We need to keep the area as natural as possible. The towers too, all 
scars on the landscape. Scars that reflect wounds on our country.  When our 
country is hurt like that it causes us great pain … cause[s] sorrow to our country 
and sorrow to the Awabakal people. We need to put aside some of this country 
that can be left unscarred for the future. If we don’t do it soon there will be 
nothing left of this part of our country that was so important to the survival of 
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our people. It will be all gone and there will be nowhere for us to take our Elders, 
our kids, our grandkids to teach them about how our people lived in this area, 
what food they ate, about medicines, ceremonies, pathways, tool making areas, 
campsites, all that stuff that is so important to us. 
 
I think one of the most disgraceful things up in the Sugarloaf Range is the 
dumping of rubbish. They just come in and dump rubbish of all shapes and sizes, 
old cars, washing machines and rubbish. We call them white man’s middens. We 
find all this rubbish dumped right on top of sites at times. …During tribal times, 
them sites and everything was kept clean. Not only was it the spiritual side of 
Aboriginal culture, but it was a physical side too, for the food to come and grow, 
and they’d back burn and the plant regrowth would come and the animals would 
come. It is just shameful the dumping of rubbish (Umwelt in prep. Appendix B.). 

 
Awabakal LALC (Ron Gordon 2003 pers. comm.) will strongly support the preparation of an 
Aboriginal Heritage Management Plan (AHMP) for any area set aside as an Aboriginal 
Cultural Heritage Conservation  Corridor. The AHMP should be prepared in consultation 
with Awabakal LALC and would be designed for the ongoing management and protection 
of: 
 
• the known Aboriginal sites within the corridor; 

 
• areas that are likely to have sites; and 
 
• the cultural heritage values of the overall area (water, plants, animals, stone resources). 

 
Awabakal LALC (Ron Gordon 2003 pers. comm.) believe the following activities are 
inappropriate within an Aboriginal Cultural Heritage Conservation Corridor: 

 
• use of tracks by 4 WD vehicles; 
 
• trail bike riding; 
 
• horse riding; 
 
• rubbish dumping; and 
 
• removal of native flora and fauna except by Awabakal people in accordance with the 

AHMP (Awabakal people would like to retain the right to collect important food and 
medicinal plants). 

 
 

5.3 ETHNOGRAPHIC REVIEW 
 
The information recorded by early settlers within the study area and surrounding region, 
provides some insight into the life and customs of the Aboriginal people they observed.  It 
must be remembered, however, that these observations were made after European contact 
and after the traditional lifestyle of the Aboriginal people had been altered to various degrees 
by loss of access to much of their land and ongoing disintegration of the fabric of their 
society due to disease and the dwindling of food resources brought about by European 
contact and land use practices.  Despite the many shortcomings of the ethnographic 
literature, some of the references are useful for providing a framework for understanding the 
Aborigina l use of the study area in post contact times and for corroborating the evidence 
supplied by the Aboriginal oral history.  It also helps provide interpretive context for the 
archaeological study of the sites in the area. 
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5.3.1 The Pambalong/Awabakal People 
 
Uncertainty exists regarding Aboriginal groupings in this region.  Historical documents 
indicate that the Pambalong (also referred to as Bambalong) Tribe occupied the Sugarloaf, 
Lake Macquarie and Pambalong and Hexham Swamp area (Gunson 1974:30).  It is unclear 
whether the Pambalong were a sub-group of the Awabakal Tribe, or a group in their own 
right.  Gunson (1974: 30) argues that the Awabakal were the largest clan of a tribe in the 
Lake Macquarie region but because of Threlkeld’s (an early missionary) well-known studies 
in the area, Awabakal became the name which represented the entire tribe.  Early 
government documents indicate this large tribe was composed of a number of clans - the 
Awabakal (Lake Macquarie and Newcastle region), the Five Islands clan, the Ash Island 
clan, the Kurungbong clan (Cooranbong), and the Pambalong clan (Swamps district and near 
Newcastle).  Tindale (1974) shows the Awabakal as one independent group in Aboriginal 
Tribes of Australia . While the details of the clan boundaries are unclear, the broad 
geographical and cultural boundaries are relatively consistent between sources. 
 
According to Hartley (1991: 5), the territory of the Pambalong “extended from the south 
bank of the Hunter River, west to Tarro and the foothills of the Sugarloaf Range and south to 
Lake Macquarie.  It is likely that the Newcastle district was also included in their tribal 
territory”.  According to (Gunson 1974: 4) linguistic evidence suggests that the groups of the 
Lake Macquarie/Newcastle/Hexham Swamp area had most in common with the Wonnarua 
people to the north-west and also were in frequent communication with the Worimi 
immediately to the north. 
 
Hexham Swamp was known as Burraghihnbihng to the local Aboriginal people (Dangar 
1826 in Hartley 1995:87).  Hartley (1986:47) has provided a possible reconstruction of this 
environment before it was cleared and altered by European farming and other industries. 
 

(H)uge melaleucas (paperbark species) surrounded the shallow 
margins interspersed with reeds; casuarinas (she-oaks) abounded 
on the verges, intermingled with dense undergrowth and many 
species of eucalypts.  On the southern extremity magnificent 
stands of Eucalyptus Maculata (spotted gum) were found on the 
rises, and rainforest species hugged the banks of the water courses 
meandering down to the big swamps.  Snakes, eels and predatory 
animals found the area a useful habitat.  Bird life was abundant 
with black swans, ibis, egrets, water fowl and ducks in great 
profusion, together with other types of water birds.  Different 
varieties of parrots and honeyeaters came to enjoy the flowering 
and fruiting trees.  Nearby Ironbark Creek, a tidal stream known 
to the Aboriginals as Toohrnbng, was a bountiful source of food 
for these people, providing fish and small crustaceans.  The Knob, 
a remnant rainforest protuberance from an earlier geological age, 
stood sentinel over the swamps. 

 
The Wallsend and Plattsburg Sun provides anecdotal rather than factual historical 
information in a series entitled ‘The Aborigines of the Big Swamp’ which ran over 
December and January 1890-1891: 
 

Does it ever occur to the toiler underground, as he plods to his 
bord, that the surface he travels was once the hunting field of the 
black man?  ... Does it ever strike the tiller of the soil in and 
around Hexham that his plough-share pierces the ground in which 
rest the remains of the original inhabitants of the country?  Can 
the residents of Minmi and the “Doghole” be made to believe that 
the latter place was the sacred spot where marriages were 
celebrated with mysterious tribal pomp? (13 December 1890:3). 
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The series, which is written using the language of the late nineteenth century, goes on to 
discuss many aspects of Aboriginal culture. 
 

5.3.2 Movement around Hexham Swamp 
 
In relation to the movement of Aboriginal people around the Hexham Swamp area the 
Wallsend and Plattsburg Sun (1890) reports; 
 

… all tribal movements were made with the knowledge of 
neighbouring tribes, and in this matter the laws were very definite 
and religiously followed.  The line of march was generally in a 
semi -circle by the Big Swamp blacks.  This plan when examined 
was stragetical (sic) as well as necessary.  For instance, we’ll 
suppose that a body of blacks in the Old House paddock (a 
favourite camp) were about to strike camp, they would signal to 
the Tarro tribe by means of fire and smoke of their intention to 
move.  The signal would be well understood, the Big Swamp 
(now called Hexham) lying between the parties.  The camps move 
the next day - one to the right, the other to the left - and when the 
day’s march is over it will be found that the tribes stand no nearer 
to one another than before the camp was struck!  This movement 
in opposite directions is essentially necessary, for if one tribe 
followed another the last must starve.  This arrangement also 
allows the animal inhabitants of the hills and trees to recuperate 
(17 December 1890:2).   

 
It is doubtful that what was being observed was “tribal movements”, it is far more likely that 
the groups being observed were smaller sections of the tribe, such as bands (generally 
family/related groups of up to 25 people) or clans (a congregation of several bands related by 
kin/totemic affiliations). 
 

5.3.3 Laws, Customs, Beliefs and Ceremonial Places 
 

The Wallsend and Plattsburg Sun also discussed Aboriginal laws and customs: 
 

The (marriage) ceremony of the Big Swamp blacks was rather of a 
solemn character: it was equal to that of man-making…….The 
courtship was conducted on the most approved style, and until the 
advent of the white man young women were rarely known to “go 
wrong”. 

…..If he is desirous of obtaining a wife, he makes his wants 
known.  The news soon goes about, and if (he) has not already 
fixed his eyes on a dark maiden he is soon introduced to several.  
He consults the parents on the matter.  The daughter has really no 
voice in the matter.  The young man, before he takes a wife, has to 
prove himself a man - to show he can keep a wife.  In the first 
place he is compelled to live on the outskirts of the camp for a 
week, fortnight, or three weeks, and during that time he must 
bring home to his intended an abundant supply of game won by 
his own spear or boomerang.  Should he fail in this test, the 
marriage ceremony is postponed for a few moons, or perhaps 
knocked in the head altogether.  If he accomplishes the task set 
him successfully (and any fairly skilful hunter can accomplish it), 
he is next examined in tribal law and things in general, while old 
women prepare him for the marriage state.  Having proved to the 
whole tribe that he is able to maintain a wife, he has really won a 
wife, but before he lives with his wife he has to go through certain 
mysterious ceremonies which finally end with him coming back 
with a front tooth knocked out.  These ceremonies of man-making 
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and marriage were generally performed at the Doghole (Bora).  
The Doghole is situate (sic) a couple of miles from Minmi and is 
the head of the Big (Hexham) Swamp.  None but the initiated 
were allowed to visit the place (3 January 1891:3). 

 
According to Hartley (1991:5 and 1995:88), the name “Doghole”, where the Wallsend and 
Plattsburg Sun states ‘marriage ceremonies’ were undertaken, is probably a corruption of the 
original Aboriginal name.  Its location is between Minmi and Black Hill, west of the modern 
Lenaghans Drive and the F3 Freeway, and within the current study area (Figure 5.1).  The 
area is now known as Stockrington.  
 
On 23 April 1924, the Newcastle Sun ran a story entitled ‘Fifty Years Progress.  Memorable 
Days in Wallsend’s History’.  References to local Aboriginal people were made: 
 

The late Mr Kemp, of Maryland (Wallsend), also mentioned that 
he remembered the last of the Aboriginals about the vicinity of 
Maryland, Glendor and Stles’ (sic) Grove.  He also mentioned that 
there was an Aboriginal burying ground in the vicinity, but the 
signs of it have long since passed away.   

 
Other culturally important places mentioned in the literature include a ‘great corroboree 
centre’ in the vicinity of Nelson and John Streets, Wallsend (Wallsend and Plattsburg Sun 13 
December 1890:3); and Mount Sugarloaf, a favourite haunt of the supernatural demon, held 
in dread by the Awabakal, called Puttikan (Gunson 1974:61). 
 

...[there] is a being, in the Sugar-Loaf Mountains, resembling a man but taller in stature; 
with arms, legs.  Face and hair, very long on the head, but the feet are placed contrarily 
to the face being behind; and the body hairy, like an animal.  The flesh is so hard that in 
all parts of the body that it is impenetrable, except just behind the legs, where a spear 
may penetrate, but at no other part. He is fierce devouring men, and often pursuing the 
Aborigines in the mountains.  There are females, but not many of the species.  Their cry 
is often heard uttering Perrelori-o, dwelling very long on the O, in the summer time. 
 

5.3.4 Subsistence Methods and Resources 
 

According to the Wallsend and Plattsburg Sun: 
 

The principal animal food of the Aboriginal was the ‘possum, 
wallaby, and kangaroo rat.  The kangaroo, emu, and the hundred 
and one other animals that ranged the hills and scrub were also 
acceptable, but the ‘possum was really the animal that he relied 
most upon. 

There are no stews made, so everything is grilled or roasted.  By 
some tribes in Australia a kind of oven was made to bake meats, 
but the blacks of the Lower Hunter and the Big Swamp knew little 
of the baker’s art.  The ‘possnm (sic) was generally thrown on the 
fire just as killed.  Sometimes the skin was desired for winter 
covering, or the hair for the purpose of spinning into twine, in 
which case the animal was skinned with a sharp shell, but 
otherwise the carcass was put on whole (24 December 1890:3). 

One particular reed (we forget the name this moment) was ground 
into a kind of flour by the women and so were certain roots.  The 
grinding was done between flat stones.  The roots of the fern were 
crushed.  We have no knowledge if a cake was baked of the native 
flour; we are inclined to think it was eaten in a raw state.  
Whatever appeared after animal food was in the shape of a 
dessert.  When the ‘possum or rat was sufficiently roasted, the 
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carcass was taken off by the man.  With the aid of a shell the cook 
would open the belly and take out the inside in a solid ball as 
clean as the proverbial whistle.  Sometimes the inside was eaten, 
but as a rule it was given to the dogs.  The man then dined off the 
meat, throwing the parts he did not relish to his lubra behind him, 
who, in turn tossed it on to the children, and then the bones went 
to the dogs (3 January 1891:3). 

 
Kuskie and Kamminga (2000:64) note that many ethnographic documents note ‘fern roots’ 
as being a major component of the diet of Aboriginal people in estuarine areas.  Kuskie and 
Kamminga (2000:64 from Moore 1981) assume that this refers to bracken fern (Pteridium 
esculentum) or swamp fern (Blechnum spp.), or possibly bulbs and roots of swamp and 
marsh plants.  Barrallier (1802:81 in Brayshaw 1986) recorded that he had witnessed an 
Aboriginal girl looking for the roots of ‘Fern’ in June 1801; and Threlkeld (in Gunson 
1974:55) recorded people eating fern root at Lake Macquarie, ‘they roast, and beat it with a 
stone upon a larger one, when they use it for bread’. 
 
The Wallsend and Plattsburg Sun noted changes in hunting methods brought about by the 
introduction of European materials: 
 

(S)nares and traps were set at the foot of a tree in which a family 
of possums live, and generally one or two were caught in this 
manner.  About sundown the ’possum from his hole to drink and 
browse upon the tender herbage on the ground, and it is while 
descending that he invariably gets entangled in the snares made of 
fibre, the sinew of kangaroo, or spun hair.  By setting dozens of 
these snares a breakfast was generally obtained.  But the art of 
snaring was gradually lost to the natives by the introduction of the 
tomahawk.  With it the blackfellow could obtain a good living on 
any of the rivers or creeks.  All he had to do was to examine a tree 
- the bark of the gum tree shows the scratches from a ‘possum’s 
claws quite plainly - then cut steps in the soft bark about two feet 
apart upon the leaning side, and when in the fork of the trunk the 
rest was easy.  The vicinity of the ‘possum is soon discovered, and 
the animal cut out of his nest in less time than it takes to write (24 
December 1890:3). 

 
5.3.5 Material Culture 

 
Threlkeld (in Gunson 1974) recorded many important aspects of the material culture of 
Aboriginal people: 
 

Their canoes were made of the bark of a tree about 12 or 14 feet 
long, and from 3 to 4 feet in width.  The blacks are always upon 
the look-out in their travelling through the bush, and when they 
find a straight trunk suitable for the purpose, they chop round the 
bark, at about a couple of feet from the root, a space of three or 
four inches.  They procure the limb of a tree and set it up against 
the standing trunk, as a ladder, on which they ascend and cut 
around the whole circumference of the tree in the same manner as 
done at the bottom.  They then chop down a perpendicular line, 
when they insert their throwing-stick, which is of a wedgelike 
make at one end, betwixt the bark and the tree, and choosing the 
season when the sap is either ascending or descending….they 
proceed to separate the sheet of bark from the tree whilst it is most 
carefully allowed to slide down and then is laid flat on the ground 
the rough outside of the bark being upward.  A fire is then made 
upon the bark and being heated the steam of the sap softens it so 
that they can crumble up each end like a folded fan, which they tie 
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securely with vines from the bush…(Threlkeld in Gunson 
1974:54).   

He also described the manufacture of fishing, hunting, and fighting spears that were made 
from the flowering stem of the grass tree (Xanthorrhoea sp.) with one or more pieces of 
hardwood attached to the end within which was set a barb of bone or quartz (or glass in post 
contact times) (Kuskie & Kamminga 2000:66).  The resin from the grass tree or Acacia was 
used as the fixative.  The spears were thrown using a throwing stick (woomera). Woomeras 
were generally about four foot long and half an inch thick and tapered to a point at one end 
where a barb was fixed (Threlkeld in Gunson 1974:67).  Threlkeld observed that spears were 
traded with groups inland for possum skin cloaks and ‘hanks of line, spun by hand from the 
fur of animals of the opossum tribe’ (Threlkeld in Gunson 1974:61). 
 
Very little material evidence of the tools used by Aboriginal people in precontact times, 
remains in the archaeological record of the Hexham Swamp/Sugarloaf Range areas.  This is 
because much of the material used by Aboriginal people as tools for subsistence, cultural and 
social activities, was organic in nature (ie. manufactured from wood, bone or shell), and 
therefore, unlikely to be preserved for long periods. In order to be preserved such items need 
to be in a continuously wet or continuously dry environment and not subject to an acid soil. 
Swamps provide a suitable environment for the preservation of organic implements, 
however, European land use practices, such as the diversion and/or damming of drainage 
lines and the reclamation of swamp areas has made such a scenario unlikely in present day 
Hexham Swamp. 
 
There are very few references in the ethnographic literature to the manufacture and use of 
stone tools.  Kuskie and Kamminga (2000:68-69) have compiled the few recorded 
observations: 
 
• Threlkeld (in Gunson 1974:67) mentions the use of quartz flakes and later broken glass, 

to form serrated edges along fighting spears. 
 
• Barrallier (1802:81 in Brayshaw 1986) noted fighting spears with ‘pieces of sharp quartz 

stuck along the hard wood joint on one side so as to resemble the teeth of a saw. 
 
• Threlkeld (in Gunson 1974), Barrallier (1802), and Dawson (1830) observed stone 

hatchets (‘baibai’ ‘pukko’).  Dawson (1830) observed grooved heads with a handle 
fastened by adhesive gum.  He states that gum obtained from wattle (Acacia spp.) and 
grass trees were used in the manufacture of much equipment.  The stone was mainly 
basalt or diorite and ground on sandstone to form a bevelled cutting edge. 

 
• There is evidence that shell scrapers were used to sharpen spears, but with the 

introduction of glass, that material quickly became preferred (Dawson 1830). 
 
• Brayshaw (1986) notes that shells were shaped for fish hooks and also used to sharpen or 

shape wooden implements.  Kangaroo bones were made into awls to sew kangaroo and 
possum skin cloaks, belts and headbands.  

 
• Mathews (1894) noted that hatchets were used to cut saplings for building gunyahs, for 

stripping bark from trees, cutting notches in trees for climbing, and cutting toe-holds in 
trees to procure animals or honey from bees’ nests. 

 
Hartley (1995:88) claims that early European settlers often uncovered stone artefacts, 
middens, and burials in the Hexham Swamp area. Accounts of the discovery of stone 
artefacts include that of a stone axe on a farm near Tarro which was handed to the 
anthropologist W.J. Enright.  ‘It weighed 7lbs and had an average length of 10 inches, 8 
inches in width and was 3 inches thick.  The axe was vastly different from others found in 
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the Hunter Valley and seemed to be of fine-grained quartzite, quite foreign to the Tarro 
district' (Mankind 1932 in Hartley 1995:88).  A flint axe-head was also found on 
Birmingham Gardens subdivision, Wallsend (Newcastle Sun 23 April 1924). 
 

5.3.6 The Impact of European Settlement 
 
By the 1850s, the Big Swamp had been largely cleared for stock grazing purposes.  The 
effects of European settlement were devastating to the Aboriginal people of the Hexham 
Swamp area and areas in the swamp hinterland and ranges.  Access to the land was often 
denied to Awabakal people and the animal and plant resources in the area on which they 
were dependent were drastically reduced by land clearance and competing European uses.  
This brought misunderstanding and conflict and the Aboriginal population reduced rapidly in 
the face of conflict, disease and poor diet.  On 21 June 1854, the Maitland Mercury reported 
that Harry Brown, “the last of the Newcastle Tribe”, had died (Turner & Blyton 1995:43).  
Turner and Blyton (1995:44) speculate if Brown was the last of the Pambalong people, he 
‘was the last survivor of a group that had been flourishing when first settlement of the area 
began fifty years earlier’. 
 
The impact on the Sugarloaf Range area was less dramatic, however, the loss of the 
resources of the swamp and the loss of access provided by the pathways that joined the 
Sugarloaf range to the swamps and across to the coast and Lake Macquarie meant that the 
Awabakal people could no longer hunt and gather across their whole territory as they had in 
the past and they were left with a territorial range that was no longer viable for people living 
a hunter-gatherer existence.  
 

5.3.7 Summary of the Ethnographic Review 
 
The ethnographic review provides observations about the day to day lives of the Aboriginal 
people in the Hexham Swamp and Sugarloaf area and makes reference to the Wallsend area 
to the east.  It provides corroboration of the Aboriginal oral history for the following points: 
 
• the size and location of the area that was the territory of the Awabakal; 
 
• the resource richness of the territory owned and cared for by the Awabakal people; and 
 
• the location of areas of ceremonial importance (Mount Sugarloaf, the “Doghole” and 

Wallsend). 
 
The ethnographic review also demonstrates: 
 
• the swift demise of the Awabakal people once access to resources was restricted; and 
 
• the rapid alterations to the natural environment and habitats brought about by European 

clearing and land use. 
 
 

5.4 ARCHAEOLOGICAL VALUES 
 
The aim of this section is to document the archaeological values that would contribute to the 
identification of conservation corridors in the study area.  Section 5.4.1 discusses the 
landscape context of the study area from an archaeological point of view.  Section 5.4.2 
outlines what is known about the archaeology of the study area and its significance. 
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5.4.1 Cultural Heritage Attributes of Soil Landscapes 
 
As outlined in Section 3.0, the study area incorporates four broad physiographic regions – 
the Sugarloaf Range, the Awaba Hills, the East Maitland Hills region and the Lower Hunter 
Plain. 
 
Soil landscapes are based on landforms, soils and vegetation and therefore provide a 
summary of major variations in the physical landscape.  To some extent, they also provide an 
indication of the landscape history of the area.  The cultural heritage attributes of the soil 
landscapes within the study area (see Figure 5.2) are outlined in Table 5.4, together with the 
archaeological implications of these characteristics.  The information is based on Matthei 
(1995). 
 

Table 5.4 - Principal Archaeological Characteristics of Soil Landscapes 
 
Soil Landscape Archaeological Implications 

Excellent vantage point. 

Provide easy walking access routes across rugged country.  

Diverse animal resources.  Mammals such as the Eastern Grey 
Kangaroo, Red-necked Wallaby, echidnas, bats, gliders and koalas.  
Reptiles such as the Lace Monitor, the Eastern Water Dragon, and 
the Red-bellied Black Snake.  Eels and tortoises.  Various bird 
species 

Suitable sandstone surfaces for grinding implements or art.  Water 
holes/pot holes may retain water for long periods.  Overhangs 
provide shelter and/or art surfaces. 

Artefact scatters unlikely on steep slopes. 

See Section 5.2 for plants used by Aboriginal people.  The various 
aspects around the Sugarloaf Ranges provide useful species for a 
large part of the year.  
 

The Narrabeen Group lithology provides suitable sandstone surfaces 
for grinding and art, as well as rock overhangs suitable for 
shelter/art.  Conglomerates may have provided raw material, eg. 
quartz, suitable for the manufacture of stone implements. 
 

Sugarloaf (su) and Sugarloaf 
variant (sua) 

Erosion common, probably affecting the horizontal and vertical 
distribution of artefacts. 

Artefact scatters unlikely on steep slopes. 
 
Provide easy walking access routes, along ridgelines/spurs 
extending to Hexham Swamp. 
 
Grinding groove sites, art sites, rock overhangs unlikely. 
 
Diverse animal resources (see Sugarloaf). 
 
See Section 5.2 for plants used by Aboriginal people. 

Stockrington (sn) and 
Stockrington variant (sna) 

Stony ground does not provide comfortable camping location. 
 
Erosion common, probably affecting the horizontal and vertical 
distribution of artefacts. 
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Table 5.4 - Principal Archaeological Characteristics of Soil Landscapes (cont) 
 
Soil Landscape Archaeological Implications 

Artefact scatters unlikely on steep slopes. 
 
Water supply reliable but mosquitoes may have discouraged 
camping in these areas. 
 
Suitable sandstone surfaces for grinding implements or art.  Water 
holes/pot holes may retain water for long periods.  Overhangs 
provide shelter and/or art surfaces. 
 
Diverse animal resources (see Sugarloaf). 

 
Diverse plant resources for food and implements. 
 
See Section 5.2 for plants used by Aboriginal people. 
 

Killingworth (ki) 

Sandstone suitable for grinding, art, shelter.  
 
Tuff may have been utilised for manufacture of stone implements if 
suitable outcrops present.  

 Erosion common, probably affecting the horizontal and vertical 
distribution of artefacts. 

Artefact scatters unlikely on steep slopes. 
 
Permanent water rare. 
 
Suitable camping areas above the resource-rich Hexham Swamp, ie. 
high potential for artefact scatters. 
 
Grinding groove sites, art sites, rock overhangs possible. 
 
Diverse plant resources for food and implements. 
 
See Section 5.2 for plants used by Aboriginal people. 
 
Tuff may have been utilised for manufacture of stone implements if 
suitable outcrops present. 

Cedar Hill 

Stones (including artefacts) tend to move downward through the A 
horizon to form a stone layer between the A and B soil horizons. 
 
Acidic Soil - Organic material rapidly decomposes. 

Beresfield Suitable camping areas above the resource-rich Hexham Swamp, ie. 
high potential for artefact scatters. 
 
Permanent water rare. 
 
It is unlikely that this sandstone was suitable for grinding because of 
its low quartz content.  Surfaces not suitable for art. 
 

 Diverse plant resources for food and implements. 
 
See Section 5.2 for plants used by Aboriginal people. 
 

 Tuff and silcrete may have been utilised for the manufacture of 
stone implements. 
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Table 5.4 - Principal Archaeological Characteristics of Soil Landscapes (cont) 
 

Soil Landscape Archaeological Implications 

Beresfield (cont) Stones (including artefacts) tend to move downward through the A 
horizon to form a stone layer between the A and B soil horizons.  
 
Organic material rapidly decomposes. 
Suitable camping areas on broad, gently undulating alluvial 
terraces on the margin above the resource-rich 
Pambalong/Hexham Swamp, ie. high potential for artefact 
scatters. 
 
Broad, gently undulating alluvial terraces on margin of area where 
Blue Gum Creek joins Pambalong Swamp.  Elevation 
approximately 20 metres, local relief 5-10 metres.  The gently 
undulating rises may represent a series of relict levee deposits of 
Pleistocene or early Holocene age.  The area is likely to have been 
subject to active marine processes during the last interglacial 
(120,000 years ago), and in the early Holocene. 
 
Possibility that Pleistocene or early Holocene-age archaeological 
evidence is located within this landscape. 
 
The Blue Gum Creek drainage system is likely to have retained 
water throughout this period. 

Rivermead 

Diverse habitat for plant and animal resources.  See Section 5.2 
for plants used by Aboriginal people. 

Suitable camping areas above the resource-rich 
Pambalong/Hexham Swamp, ie. high potential for artefact 
scatters. 
 
The age of this soil landscape is unclear.  It may have developed 
recently or during the Last Interglacial 120,000 years ago.   
 
Possibility that Pleistocene or early Holocene-age archaeological 
evidence is located within this landscape. 
 
The Blue Gum Creek drainage system is likely to have retained 
water throughout this period.  
 

Wyong 

Diverse habitat for plant and animal resources.  See Section 5.2 
for plants used by Aboriginal people. 

 
The stratigraphy of this soil landscape in this context is not well 
understood.  While there is a high likelihood that archaeological 
material is located here, its age and stratigraphic profile (ie. 
spatial/temporal relationships) are unknown.  The material may be 
Pleistocene and/or Holocene in age. 

Hexham Swamp  Tidal channels suggest safe and easy boating access to 
marine/estuarine resources.  Excellent fishing, with potential for 
nets and traps as well as line fishing. 
 
Archaeological evidence of the above activities is unlikely within 
the swamp area. 
 
The Knob forms a striking feature in the local landscape.  It 
comprises sandstone boulders/low cliffs. 
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Table 5.4 - Principal Archaeological Characteristics of Soil Landscapes (cont) 
 

Soil Landscape Archaeological Implications 

Diverse habitat for plant and animal resources:  sedgeland and 
saltmarsh, with mangrove in tidal channels; casuarinas and 
melaleuca woodland; fresh water swamp; fresh meadow and wet 
grassland.  See Section 5.2 for plants used by Aboriginal people. 

 

Hexham Swamp (cont) 

This unit has accumulated during the Holocene, but some poorly 
drained flat land may also have occurred in this location during 
the late Pleistocene (at a much lower level than the current bed of 
the swamp). 

Bobs Farm variant Holocene estuarine flat on margins of Hunter floodplain.  
Described as a lake beach deposit (early Holocene). 
Now frequently cleared and drained.  Natural stratigraphic context 
means that it is possible that Holocene-age stratified deposits 
remain in this soil landscape. 

Adds to the diversity of plant materials available for foods and 
implements.  Some freshwater resources where tributary creeks 
enter the swamp through this landscape. 

20 cm dark brown loose loamy sand overlying beach sand and 
sandy clay loam, with sharp boundaries between materials.  
Described as a lake beach deposit (early Holocene). 

 

The description implies that these deposits were associated with 
open water (estuarine) soon after sea level reached its current 
position 6000 years ago.  This area is the landward extent of the 
Holocene inundation of the late Pleistocene terrestrial landscape.  
Implies considerable change in the landscape over the last 20,000 
years. 

Small area of gently undulating well-drained plain on Quaternary 
deposits on the margin of Pambalong Swamp.  Elevation is 
approximately 12 metres, local relief is less than one metre. 

This soil landscape probably developed during the Last 
Interglacial 120,000 years ago. 

Suitable camping areas above the resource-rich 
Pambalong/Hexham Swamp, ie. high potential for artefact 
scatters. 
 
Diverse habitat for plant and animal resources.  See Section 5.2 
for plants used by Aboriginal people. 
 

Hamilton 

The stratigraphy of this soil landscape in this context is not well 
understood.  While there is a high likelihood that archaeological 
material is located here, its age and stratigraphic profile (ie. 
spatial/temporal relationships) are unknown.  The material may be 
Pleistocene and/or Holocene in age. 

Warners Bay Artefact scatters likely, particularly in the vicinity of drainage 
lines.  
 
Reliable water source. 
 
Sandstone outcrops common within drainage lines. High 
likelihood of grinding groove sites.  
 

High likelihood of grinding groove sites. 
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Table 5.4 - Principal Archaeological Characteristics of Soil Landscapes (cont) 
 

Soil Landscape Archaeological Implications 

Warners Bay (cont) Diverse habitat for plant and animal resources. 
 

 Tuff may have been utilised for manufacture of stone implements 
if suitable outcrops present. 
 

 Erosion common, probably affecting the horizontal and vertical 
distribution of artefacts.  Artefacts generally located on top of B 
horizon where erosion has occurred. 

Cockle Creek Alluvial flats of Slatey Creek and its tributaries.  Alluvial fan 
deposits and broad delta deposits.  Elevation approximately 40 
metres. 
 

Suitable camping areas on level areas adjacent to creek.  High 
likelihood of stratified sub surface archaeological deposits. 

 
 Diverse habitat for plant and animal resources. 

 
 Tuff may have been utilised for manufacture of stone implements 

if suitable outcrops present. 
 

 Stratified archaeological material may occur within this soil 
landscape.  There is a possibility that Pleistocene-age material 
occurs in alluvial fan areas. 

 
 
5.4.1.1 Summary 
 
While the soil landscapes in the Sugarloaf Range and Awaba Hills areas are straightforward 
and generally well understood, the soil landscapes adjacent to Pambalong/Hexham Swamp 
require further research.  Six different soil landscapes occur around Pambalong Swamp and 
the lower section of Blue Gum Creek, creating a complex stratigraphy or interface between 
alluvial and estuarine sediments and landforms.  This area (part of which is located within 
the Tank Paddock) has the potential to explain landscape processes and evolution throughout 
the Pleistocene and Holocene.  Consequently, it also has the potential to provide information 
about Aboriginal occupation throughout this period.  
 
 

5.5 ARCHAEOLOGICAL CONTEXT 
 
This section discusses the existing archaeological records for the study area and the 
implications of this information for its conservation value. 
 

5.5.1 Known Sites in the Area 
 
A NPWS site register search was undertaken for the area extending from Easting 358000 to 
379000 and from Northing 6354000 to 6369000 (an area 21 kilometres east-west by 15 
kilometres north-south).  This area incorporated the study area and an area of five kilometres 
around the study area for comparative purposes.  A total of 190 sites were listed on the 
NPWS register for this area (refer to Appendix 2).  A further six sites recorded by Silcox 
(1999) within the Tank Paddock were not on the register but have been incorporated into this 
study.  An isolated find and artefact scatter located during a recent survey in the Burkes 
Creek area (Umwelt, in prep) have also been incorporated.  Table 5.5 indicates the number 
of sites and the site types.  Figure 5.3 indicates the location of the sites in relation to 
topography and Figure 5.1 indicates the location of sites in relation to soil landscapes. 
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Table 5.5 - Known Sites within the Sugarloaf Range/Hexham Swamp/Minmi Area 
 

Site Type Number 

Isolated find 37 

Artefact scatter 96 

Axe grinding grooves 57 

Axe grinding grooves with associated artefacts  2 

Rockshelter with axe grinding grooves 1 

Rockshelter with art 1 

Stone arrangements 2 

Scarred trees 2 

Total 196 
 
 

Throughout the Hunter Valley isolated finds and artefact scatters are the predominant site 
types and axe grinding grooves, rockshelters, stone arrangements and scarred trees generally 
only make up a very small percentage of the site types.  The extremely high number of axe 
grinding groove sites in the Sugarloaf/Hexham Swamp/Minmi area (57 in this Register 
search) is highly unusual.  For example, a recent site register search for the upper Hunter 
Valley located only 18 sets of grinding grooves in an area more than four times the size of 
the present search area.  
 
The distribution of the sites shown on Figure 5.3 indicates a pattern of grinding groove sites 
along creek lines that drain the slopes of the Sugarloaf Range to the west (upper tributaries 
of Church Creek), to the north (upper tributaries of Surveyors Creek), to the north east 
(upper tributaries of Blue Gum Creek, Minmi Creek and Burnt Creek) and to the south east 
(upper tributaries of Cockle Creek Slatey Creek and Burkes Creek).  Grinding groove sites 
are also located on Cocked Hat Creek and Brush Creek which drain into Lake Macquarie and 
on Wentworth Creek which drains into Hexham Swamp.  To the north of the NPWS site 
register search area grinding grooves are recorded on Buttai Creek which drains to the Wallis 
Creek floodplain and finally into the Hunter River.  In this area of relatively steep country, 
there is also a rockshelter recorded that contains art and grinding grooves. 
 
The distribution of sites/site types within and in the vicinity of the study area has been biased 
to some extent by the areas subject to intensive archaeological survey associated with 
mining, residential subdivision and light industrial area development (generally in areas of 
lower gradient) and roadworks associated with the F3 Freeway and John Renshaw Drive.  
These archaeological studies have resulted in clusters and linear alignments of isolated find 
and artefact scatter sites.  These surveys have also resulted in the location of two scarred 
trees, a few axe grinding groove sites and a stone arrangement site.  The majority of the axe 
grinding groove sites in the Sugarloaf Range were recorded by an amateur archaeologist 
named W. T. Bluff during the 1990s.  Bluff’s lack of formal training may help explain why 
the more common site types, like artefact scatters, are almost absent from this area, as they 
are far more difficult to recognise than axe grinding grooves.  There is also the problem of 
extremely poor ground surface visibility in this area (due to vegetation and leaf litter) that 
acts to obscure sites.  It is highly likely that an archaeological survey that concentrated on the 
many roads that have been constructed throughout the Sugarloaf Range area (which provide 
ground surface visibility) would locate numerous artefacts scatter sites and provide useful 
information for predicting the likely location of sites away from the roads that will be in a 
better state of preservation. 
 
Figures 5.1 and 5.3 indicate that there are areas to the north and north-east of Sugarloaf 
Mountain and down to Pambalong and Hexham Swamp where there are no recorded sites. 
These areas have not been subject to archaeological survey and the lack of sites cannot be 



Minmi Corridors Assessment  Archaeological Values 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 5.24 

seen to reflect the lack of use by Aboriginal people. The Aboriginal oral history and the 
ethnography both provide information indicating that large Aboriginal camp sites could be 
expected around the swamp margins and that smaller camp sites associated with ceremonial 
activit ies could be expected in the “Doghole” area. Similarly there are no sites recorded in a 
band to the north of the Newcastle Link Road and to the south of Minmi. Once again, this 
lack of sites is due to the lack of archaeological survey in this area and cannot be seen to 
reflect the precontact Aboriginal use of this area. The Aboriginal oral history once again 
points to this area being used by Aboriginal people during movements between Mt 
Sugarloaf, Lake Macquarie, Hexham Swamp and the coast. In this case it can be expected 
that transitory camp sites (archaeologically visible as artefact scatters) may be located in 
these areas and that they may have a distribution similar to those artefact scatters and 
isolated find sites located along Wentworth Creek (Figure 5.3). 
 
5.5.1.1 Sites in Relation to Soil Landscapes 
 
Figure 5.2 shows the distribution of sites in relation to soil landscape type.  The majority of 
axe grinding grooves are associated with the Sugarloaf Range and Killingworth landscapes.  
Sandstone outcrops within the drainage lines of these landscapes are relatively common and 
the sandstone type (quartzose) is ideal for grinding because the tough quartz grains 
continually break free as the softer matrix is ground away.  Relatively few artefact 
scatters/isolated finds occur within these landscapes, however this is probably a product of 
lack of survey undertaken in the landscapes, rather than an accurate reflection of the 
archaeological record.  A stone arrangement and shelter/art/axe grinding groove site have 
also been recorded in the Killingworth landscape, reflecting the existence of suitable geology 
required for the formation of these site types. 
 
The majority of artefact scatters within and in the vicinity of the study area are associated 
with the Beresfield soil landscape.  Many of these have been located only after sub surface 
archaeological investigations.  The sites within this landscape are concentrated around the 
margin of Hexham Swamp and other swamp areas, and along the major drainage lines 
flowing into these swamps. 
 
Isolated finds appear to be concentrated in the Warners Bay landscape (along Cocked Hat 
Creek) although, again, this is likely to be a reflection of previous survey location.  A low to 
moderate density of isolated finds and small artefact scatters are likely to occur along major 
drainage lines throughout the study area.  These are generally located within the Cockle 
Creek soil landscape. 
 
The Stockrington and Cedar Hill soil landscapes contain very few archaeological sites (areas 
to the north and north east of Sugarloaf Mountain).  The fact that these are located along 
probable access routes between the Sugarloaf Range and Hexham Swamp indicates that the 
lack of sites in these landscapes is probably the result of lack of survey rather than an 
accurate reflection of archaeological sensitivity. 
 
As discussed in Section 5.4.1, the Rivermead, Wyong and Hamilton soil landscapes 
probably contain both surface and sub surface artefacts.  However, further research is 
required to answer questions regarding the relationship between landscape processes and 
Aboriginal occupation and antiquity. 
 

5.5.2 Model for Aboriginal Use of the Landscape in the Study Area 
 
Over the last 20 years a substantial amount of archaeological work has been undertaken in 
the area around Hexham Swamp and Woodberry Swamp (approximately 10 kilometres to 
the north) and to a lesser extent in their surrounding riparian corridors.  From this work 
archaeologists have begun to build up a model of the way Aboriginal people used these areas 
and have even begun to create a picture of how this may have changed over time.  The model 
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is preliminary in nature and it is recognised that it has been biased to varying degrees by the 
intensity and nature of the investigations.  The model is a useful tool for predicting the 
location and nature of previously unknown sites.  This information is particularly important, 
from a scientific perspective, for determining an appropriate Aboriginal Cultural Heritage 
Conservation Corridor. 
 
The model discussed here extends a model prepared by Umwelt 2001 and relates to the 
different patterns of Aboriginal use of the lower Hunter wetland areas and their riparian 
corridors.  The Umwelt 2001 model has been refined by the addition of further information 
derived from research undertaken around the southern margin of Hexham Swamp by 
Umwelt in 2001 and 2002.  The model presented here also draws on information from 
previous archaeological research associated with Hexham Swamp and the adjacent hilly 
country (Brayshaw 1982 and 2001, Resource Planning 1992a, Silcox and Ruig 1995, 
Effenberger and Baker 1996, Kuskie 1997, Silcox 1999, Kuskie and Kamminga 2000a,b,c); 
Woodberry Swamp (Kuskie 1994a, 1994b, Umwelt 1999); the Hexham Swamp riparian 
corridors (Dean-Jones 1989, Stuart 1995b, 1996, Mills 1995, ERM Mitchell McCotter 
1996a, Kuskie 1997); the Woodberry Swamp riparian corridors (Kuskie 1993, Resource 
Planning 1993, Stuart 1995a, Dagg 1996a, 1996b, 1996c, Effenberger 1997, Umwelt 1998, 
2000). 
 
The available environmental and palaeoenvironmental information suggests that during the 
late Holocene the swamp margins had a far greater capacity to sustain groups of hunter-
gatherers than the surrounding riparian corridors and hinterland areas.  This greater carrying 
capacity was related to the rich resource base of the estuarine wetlands and adjacent 
hillslopes, which included a number of resource zones within a small area.  For example, 
terrestrial and fluvial resources were available from the spurs and intervening drainage lines 
that are located around the margin of the swamps. 
 
In the late Holocene, the western side of the swamps provided fresh water plant and animal 
species, with a gradient to brackish water species and saltwater species closer to the main 
estuary of the Hunter River.  A rich resource base would have allowed large groups to 
congregate near the swamp for short periods of time, or small groups to stay for relatively 
long periods of time.  Archaeological evidence to support this theory comes from the sites 
associated with the swamps, which are larger in areal extent and have larger and more 
complex artefact assemblages that generally reflect a wider range of stone knapping 
technologies than those in the riparian corridors.  The nature of the artefact types within the 
assemblages from the swamp margins also reflects a more diverse use of resources and a 
wider variety of activities.  In comparison, the riparian corridor sites have far smaller 
assemblages with fewer artefact types, reflecting a slightly more restricted range of activit ies 
and stone knapping technologies. 
 
The frequency and complexity of artefact scatters in the hinterland (the Sugarloaf Range and 
Awaba Hills areas) is low.  However, axe grinding groove sites, art sites, shelter sites and 
stone arrangements indicate that the hinterland was utilised, but in a very different way to 
that of the swamp margins.  
 
Evidence regarding which seasons the swamp margins and hinterland were used is 
inconclusive.  Some researchers postulate that the swamp margin and coastal areas were 
used intensively during the summer months when shellfish and other estuarine resources 
were large and plentiful, and people then moved to the hinterland in the winter months to 
exploit terrestrial resources (Vinnicombe 1980, Effenberger 1996 in Brayshaw 2001).  
Others postulate that Aboriginal people in the area were based on the coast in winter and the 
eastern side of the lake in summer.  This theory takes into account the seasonal prevailing 
winds and the fact that the cockle spawns in summer. 
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Regardless of seasonality, current evidence suggests that Aboriginal occupation was 
concentrated around swamp margins.  Forays into the hinterland were undertaken to hunt 
terrestrial animals such as kangaroos, to manufacture implements, eg. edge ground axes and 
spears, and to undertake ceremonial responsibilities.  These forays are likely to have been 
relatively short in duration, and the majority of hinterland country was simply passed 
through during hunting expeditions or to get to suitable sandstone surfaces or overhangs, or 
other specific resources.  The crests probably formed the main access routes, although major 
tributaries were utilised (as evidenced by small artefact scatters), probably as a water source.  
Terrestrial animals and useful plants are also likely to have been concentrated around 
drainage lines in the hinterland.  
 
5.5.2.1 Implications of Model for Site Location within the Study Area 
 
The environmental and archaeological data used to formulate the above model implies that 
within the study area: 
 
• the largest sites in areal extent, with the most artefacts and widest variety of artefacts 

will be located around the margins of swamps and in association with major drainage 
lines such as Blue Gum Creek and Ironbark Creek.  Areas such as the Tank Paddock, 
Bluegum Vista, and the Black Hill spur are therefore highly archaeologically sensitive; 

 
• sites smaller in areal extent, with less artefacts and a more restricted variety of artefacts 

will be located around swamp margins away from drainage lines or in association with 
small drainage lines.  Any location around a swamp margin is therefore 
archaeologically sensitive; 

 
• small artefact scatters (containing less than ten artefacts) will occur in low densities 

along the crests of the Sugarloaf Range and on level to gently sloping areas adjacent to 
drainage lines in hinterland areas; 

 
• scarred or carved trees may be located in areas where mature trees survive, particularly 

in the Mount Sugarloaf area where ceremonial activities were probably undertaken; 
 
• ceremonial grounds and stone arrangements may still exist in the Sugarloaf Range or 

other relatively undisturbed areas; 
 
• grinding grooves and water holes/wells are likely to be located wherever there is a 

suitable sandstone surface.  Such surfaces are common within first and second order 
drainage lines in the Sugarloaf Range, as well as some creeklines in the Awaba Hills 
area; 

 
• rock shelters or overhangs utilised by Aboriginal people may be located where suitable 

outcrops occur in the Sugarloaf Range or Awaba Hills areas; and 
 
• the sites/artefacts present are likely to be Holocene in age.  Areas with the highest 

likelihood of containing Pleistocene-age archaeological evidence is on the margin of 
Blue Gum Creek/Pambalong Swamp where geomorphic characteristics/processes may 
have allowed the preservation of such material. 

 
5.5.3 Archaeological Significance of the Study Area Landscape 

 
Aboriginal sites are a non-renewable resource and large numbers of Aboriginal sites in the 
study area have already been destroyed by natural erosion processes and European land-use 
practices, including agriculture, residential development, freeway and road construction, 
quarrying, mining, powerline clearance and construction, construction of access roads for the 
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powerlines, construction of bush fire management tracks etc.  Those sites that remain, even 
when damaged to some extent, provide the only material evidence of the pre-contact (pre-
European settlement) way of life of the Aboriginal people that inhabited this particular area. 
Therefore it is important that a representative sample of sites is preserved for future 
generations. The choice of which sites should be preserved is generally determined by a 
process known as significance assessment. The archaeological or scientific significance of a 
site or group of sites is evaluated through assessment of a number of criteria related to the 
future research potential of the site/sites.  These criteria are explained in detail in Appendix 
3.  The site/sites are then afforded a ranking of low, low to medium, medium, medium to 
high or high archaeological significance on a local and regional scale. An Aboriginal 
Cultural Heritage Conservation Corridor should endeavour to retain sites/groups of sites that 
are assessed as having high archaeological significance. It should also endeavour to conserve 
these sites within their landscape context, as the landscape provided the resources the 
Aboriginal people required and thus the context for their use of the area to camp, hunt, 
gather food or medicinal plants, make tools, grind axes, undertake ceremony, or for travel 
routes and transitory stops between main camping grounds. 
 
The physical structure of the landscape provides a systematic and repeatable basis for 
analysing archaeological evidence.  This is because while Aboriginal occupation of the 
landscape was influenced by a range of cultural decisions, the landscape/environment itself 
shaped people’s decisions and methods they used to survive.  The study area’s various 
landscapes/landforms, and the archaeological sites present within them, therefore reflect the 
environmental variables/controls which influenced local Aboriginal culture.  The various 
landscapes/landforms also differ in the way archaeological evidence has been affected by 
natural and human disturbances.  Consequently, the following assessment of the 
archaeological values of the study area uses soil landscapes as a basis for assessment.  The 
archaeological value of each landscape was assessed according to the following criteria  (see 
Tables 5.6 to 5.15): 
 
• the number and type of known archaeological sites in the landscape; 
 
• the level of previous disturbance in the landscape and its potential to contain 

undisturbed sites; 
 
• the conservation potential of the landscape; 
 
• the research potential of the landscape based on integrity/intactness, connectedness, 

complexity, potential archaeological deposits, and rarity/representativeness (see 
Appendix 3); 

 
• the resource richness of the landscape; and 
 
• the stories and cultural heritage values associated with the landscape. 
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Table 5.6 - Sugarloaf Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

12 axe grinding groove 
sites 

Relatively undisturbed, 
except for limited areas 
which have been impacted 
by the construction of 
communication facilities, 
recreational facilities, 
powerlines, access roads.  
There is a high likelihood 
that previously unrecorded 
artefact scatters, rock 
shelters, scarred trees or 
stone arrangements are 
present.  Such sites are 
likely to be well preserved.   

The majority of this 
landscape is located within 
a Conservation/ 
Environment Protection 
Zone, its long term 
conservation potential is 
therefore high.  

The integrity of the axe 
grinding groove sites is 
excellent, as is the majority 
of this landscape; the sites’ 
connectedness with others 
is difficult to ascertain 
without chronological 
information, although it is 
known that the landscape 
provided a back drop to the 
entire study area and 
complemented 
coastal/swamp resources; 
there is relatively low 
potential for sub surface 
deposits in this actively 
eroding landscape; the 
large number of axe 
grinding grooves in this 
landscape is highly 
unusual for the Hunter 
Valley region.  They are 
representative of a specific 
activity.  The landscape 
also provides an extensive 
view of the surrounding 
landscape which is  not 
available anywhere else. 
 

The Sugarloaf landscape 
would have provided rich 
and wide variety of plant 
and animal resources.  The 
various aspects around the 
Range means that useful 
plants are likely to have 
been available for a large 
portion of the year.  The 
numerous sandstone 
outcrops provided 
excellent grinding surfaces 
and may have provided 
shelter.  Sugarloaf 
Mountain provides 360º 
views of the surrounding 
landscape.  The crests of 
the Range provided easy 
access routes to the 
Hexham Swamp area, the 
Lake Macquarie area and 
coastal areas, as well as 
areas further inland.  

See Section 5.2. 
 
There is a story about the 
creation of Mount 
Sugarloaf and the 
ceremonial importance of 
the place.   The landscape 
is valued for its natural 
resources and pathways the 
crests provided.  
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Table 5.7 - Stockrington Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

One isolated find Relatively undisturbed, 
except for limited areas 
which have been impacted 
by the construction and use 
of access roads and 4WD 
tracks.  There is a high 
likelihood that previously 
unrecorded sites such as 
small artefact scatters and 
scarred trees are present.  
Such sites are likely to be 
well preserved.   

Approximately half of this 
landscape is zoned rural, 
and approximately half 
occurs within 
Conservation/Environment 
Protection Zones 

The integrity of the 
landscape appears to be 
excellent; it provides a 
connection between the 
Sugarloaf Mountain area 
and the Hexham Swamp 
area; the complexity of the 
archaeological evidence 
within the landscape is 
unknown; there is 
relatively low potential for 
sub surface deposits in this 
actively eroding landscape; 
the landscape represents a 
travel route which is 
constrained in area by 
natural topography.   

The area would have 
provided a range of plant 
and animal resources.  The 
crests of the Range 
provided easy access 
routes between the 
Hexham Swamp area and 
the Sugarloaf Range. 

See Section 5.2. 
 
The landscape is valued for 
its natural resources and 
pathways the crests 
provided.  
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Table 5.8 - Killingworth Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

13 sites – 1 stone 
arrangement, 2 artefact 
scatters, 10 axe grinding 
groove sites  

A large proportion of this 
landscape has been heavily 
disturbed by the 
construction of major 
roads and highways, urban 
development, powerlines 
and access roads, rubbish 
dumping.  However, there 
are also some relatively 
undisturbed areas such as 
to the north and south of 
the Newcastle Link Road, 
and the Seahampton area.  
There is potential for 
relatively undisturbed 
artefact scatters, axe 
grinding grooves, rock 
shelters, scarred trees and 
stone arrangements in 
these areas. 

The relatively undisturbed 
areas are within 
Conservation/Environment 
Protection Zones.  The 
long term conservation 
potential for these areas is 
therefore high. 

The integrity of the 
landscape varies from poor 
to good.  The integrity of 
the previously recorded 
sites is likely to be 
relatively high because the 
majority are located in 
previously undisturbed 
areas; the sites’ 
connectedness with others 
is difficult to ascertain 
without chronological 
information.  The 
landscape forms a link 
between the Sugarloaf 
Range and Lake 
Macquarie; this landscape 
contains the greatest 
complexity of 
archaeological evidence 
(site types) in the study 
area; there is relatively low 
potential for sub surface 
deposits in this steep or 
very disturbed landscape; 
the area represents a travel 
route between the 
Sugarloaf Range and the 
Lake Macquarie area. 
 

The area would have 
provided a range of plant 
and animal resources.  The 
crests in the area provided 
an easy access route 
between Sugarloaf Range 
and the Lake Macquarie 
area.  The sandstone which 
commonly outcrops within 
drainage lines and along 
slopes provided suitable 
surfaces for grinding 
implements, and may have 
provided shelter. 

See Section 5.2. 
 
The landscape is valued for 
its natural resources and 
pathways the crests 
provided.  

 

 



Minmi Corridors Assessment  Archaeological Values 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 5.31 

Table 5.9 - Warners Bay Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

10 sites – 1 artefact scatter, 
8 isolated finds, 1 axe 
grinding groove site 

A large proportion of this 
landscape within the study 
area has been disturbed by 
residential development.  
There is a high likelihood 
that unrecorded isolated 
finds and small artefact 
scatters occur in areas 
which have not yet been 
developed. 

The majority of this 
landscape has been or will 
be impacted by residential 
development.  
Conservation potential is 
therefore low. 

The integrity of the 
previously recorded sites is 
low because they have now 
been impacted by 
development.  The integrity 
of the landscape is generally 
low, having been developed 
or impacted by the 
construction and use of 
numerous tracks; the sites’ 
connectedness with others 
is difficult to ascertain 
without chronological 
information, although there 
may have been a 
relationship between the 
stone implements found in 
the area and the axe 
grinding grooves; the 
complexity of the sites is 
low; there is some potential 
for sub surface deposits 
adjacent to the main 
drainage line of Cocked Hat 
Creek, however, this is not 
likely to be complex; this 
landscape is represented in 
the study area by a very 
limited and disturbed area 
adjacent to Cocked Hat 
Creek.  

The area would have 
provided a range of plant 
and animal resources.  
The extent of suitable 
sandstone outcrop for 
grinding is very limited. 

See Section 5.2. 
There are no known 
specific stories or values 
associated within this 
landscape. 
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Table 5.10 - Cockle Creek Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

2 sites – 1 artefact scatter, 
1 isolated find 

Only a very small area of 
this landscape occurs 
within the study area.  This 
area has been impacted by 
rural use, the installation of 
a buried pipeline and 4WD 
tracks.  Both recorded and 
unrecorded sites in this 
area are likely to have been 
impacted by the above 
disturbances.  

This section of the study 
area is zoned rural.  While 
this type of usage my not 
completely destroy 
archaeological sites, any 
sites present are likely to 
be disturbed by stock 
trampling and/or rural 
activities.  The 
conservation potential for 
this area is therefore low to 
medium. 

The integrity of this 
landscape and the 
archaeological sites within 
it is relatively low; the 
sites’ connectedness with 
others is difficult to 
ascertain without 
chronological information 
or knowledge of 
archaeological evidence in 
surrounding areas; the 
known sites and landscape 
characteristics are of low 
complexity; there is some 
potential for sub surface 
deposits, however these are 
likely to be disturbed; the 
section of this landscape 
within the study area has 
low representativeness 
value.  
 

The area would have 
provided a range of plant 
and animal resources. 

See Section 5.2 . 

There are no known 
specific stories or values 
associated within this 
landscape. 
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Table 5.11 - Cedar Hill 
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

No recorded sites This soil landscape tends 
to occur on crests and 
upper slopes of steep areas.  
Consequently, it has been 
disturbed in many areas by 
the construction of 
transport corridors.  Other 
areas appear to be 
relatively undisturbed, ie. 
an area between West 
Wallsend and Cameron 
Park; and an area on either 
side of George Booth 
Drive, immediately west of 
Seahampton.  There is 
some potential for small 
artefact scatters or sites 
associated with the 
occasional sandstone 
outcrops. 
 

Those areas of this 
landscape which have not 
been developed occur in 
Conservation/Environment 
Protection Zones and so 
have high conservation 
potential.  One area of this 
landscape is within an 
Investigation Zone (south 
west of Plattsburg). 

The integrity of some  
undeveloped areas of this 
landscape is high; further 
research is required 
regarding its 
connectedness with other 
landscapes/sites; there is 
relatively low potential for 
sub surface deposits in this 
steep landscape; the 
undisturbed areas of this 
landscape within the study 
area are a good 
representative sample. 

The area would have 
provided a range of plant 
and animal resources. 
 

Further research is 
required. 

See Section 5.2 . 

There are no known 
specific stories or values 
associated within this 
landscape. 
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Table 5.12 - Hexham Swamp Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

No recorded sites This landscape has  been 
modified substantially 
through the installation of 
flood gates which altered 
tidal influence.  This 
dramatically affected the 
diversity of habitats 
present in the wetland.  It 
is unlikely that unrecorded 
sites are located within this 
landscape because of 
persistent past inundation.  

Hexham Swamp is classed 
as protected wetland under 
the State Environmental 
Planning Policy No.14 
(SEPP 14).  

While there is no recorded 
archaeological evidence 
within this landscape, the 
landscape itself was the 
focus of Aboriginal 
hunting and gathering.  
The integrity of the 
landscape is poor but a 
rehabilitation project is 
currently underway; the 
landscape has an integral 
connection with the sites 
around it; in its natural 
state the landscape 
contained a rich and 
diverse variety of habitats; 
there is low potential for 
sub surface deposits; the 
landscape is representative 
of an extremely rich and 
diverse environment which 
was the focus of intensive 
occupation by Aboriginal 
people. 
 

This landscape provided an 
extremely rich and diverse 
range of plant and animal 
resources. 

See Section 5.2. 

Hexham Swamp is valued 
for its rich natural 
resources. 
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Table 5.13 - Beresfield Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

17 sites – 11 artefact 
scatters, 3 isolated finds, 3 
axe grinding groove sites  

The majority of the 
Beresfield soil landscape 
has been impacted by land 
clearing and residential 
development.  Many of the 
recorded sites are now 
disturbed or destroyed.  
Since a large proportion of 
the archaeological 
evidence within this 
landscape is sub surface, 
areas where the ground 
surface is relatively 
undisturbed may contain 
intact archaeological 
deposits, eg. within the 
Tank Paddock. 

The majority of this 
landscape is located within 
Development and 
Infrastructure Zones.  An 
area immediately north of 
Minmi is within an 
Investigation Zone (the 
Tank Paddock), and a 
small area is within the 
Pambalong Swamp Nature 
Reserve.  There is 
therefore potential to 
conserve at least a small 
area of this landscape type. 

The integrity of this 
landscape and the majority 
of known sites within it are 
poor, although it is likely 
that undisturbed sub 
surface material still exists; 
the landscape and sites 
have an integral 
connection with 
surrounding landscapes 
(eg. Hexham Swamp); the 
sites are/were highly 
complex; there is a high 
likelihood that sub surface 
deposits occur in 
undeveloped areas; and the 
landscape and sites are 
representative of a 
particular environment 
which was utilised by 
Aboriginal people. 
 

This and adjacent 
landscapes provided an 
extremely rich and diverse 
range of plant and animal 
resources. 

See Section 5.2. 

 
This area is valued for its 
rich natural resources and 
the extensive evidence of 
Aboriginal occupation. 
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Table 5.14 - Bobs Farm Soil Landscape  
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potential 

Resource richness Associated 
stories/cultural heritage 
values 

6 artefact scatters The majority of this 
landscape is cleared and is 
used for rural purposes.  
There is a high likelihood 
that undisturbed sub 
surface archaeological 
deposits occur within this 
landscape. 

A large proportion of this 
landscape is located within 
Conservation/Environment 
Protection Zones.   

While the majority of this 
landscape has been 
cleared, sub surface 
deposits are likely to retain 
some level of integrity; the 
landscape and sites have an 
integral connection with 
surrounding landscapes 
(eg. Hexham Swamp); the 
sites are highly complex; 
there is a high likelihood 
that sub surface deposits 
occur; the landscape and 
sites are representative of a 
particular environment 
which was utilised by 
Aboriginal people; the 
stratigraphy of the 
landscape also represents a 
rare opportunity to 
research Holocene 
landscape processes.  

 

This and adjacent 
landscapes provided an 
extremely rich and diverse 
range of plant and animal 
resources. 

See Section 5.2. 

 
This area is valued for its 
rich natural resources and 
the extensive evidence of 
Aboriginal occupation. 
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Table 5.15 - Rivermead, Wyong and Hamilton Soil Landscapes 
 
No. and type of known 
sites  

Level of previous 
disturbance 

Conservation potential Archaeological research 
potenti al 

Resource richness Associated 
stories/cultural heritage 
values 

1 artefact scatter within 
Rivermead Landscape.  No 
recorded sites within the 
Wyong or Hamilton 
landscapes. 

These landscapes have 
been cleared but the 
ground surfaces are 
relatively undisturbed.  
There is a high likelihood 
that undisturbed sub 
surface archaeological 
deposits occur within these 
landscapes. 

The majority of these 
landscapes are located 
within 
Conservation/Environment 
Protection Zones.   

While the majority of these 
landscapes have been 
cleared, sub surface 
deposits are likely to retain 
some level of integrity; the 
landscapes and sites have 
an integral connection with 
surrounding landscapes 
(eg. Hexham Swamp); the 
landscapes and sites are 
highly complex; there is a 
high likelihood that sub 
surface deposits occur and 
there is potential for these 
deposits to be Pleistocene 
in age; the landscape and 
sites are representative of a 
particular environment 
which was utilised by 
Aboriginal people; the 
stratigraphy of the 
landscape also represents a 
rare opportunity to 
research Pleistocene and 
Holocene landscape 
processes. 
 

This and adjacent 
landscapes provided an 
extremely rich and diverse 
range of plant and animal 
resources. 

See Section 5.2. 

 
This area is valued for its 
rich natural resources and 
the extensive evidence of 
Aboriginal occupation. 
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5.5.4 Summary 
 
Table 5.16 summarises the archaeological significance of each of the soil landscapes within 
the study area. 
 

Table 5.16 - Archaeological Significance of Soil Landscapes within Study Area 
 
Soil Landscape Significance 

Sugarloaf Of high local and regional significance because of the unusually high number of 
axe grinding groove sites located within it.  The integrity of these sites is 
excellent and they contribute to our knowledge of how Aboriginal people used 
the landscape.  The ridgelines of this landscape also provided the pathways 
between coastal and swamp areas and the hinterland.  The flora and fauna within 
this landscape provided rich and varied resources to Aboriginal people for a 
large proportion of the year.  Overall, not only does this landscape contain a rich 
archaeological record, it retains and provides an insight into the type of 
environment Aboriginal people used and occupied. 

Stockrington Of high local significance and moderate regional significance because of the 
landscape’s high integrity, providing an insight into the type of environment 
Aboriginal people used and occupied.  The landscape has the potential to 
contain previously unrecorded archaeological sites.  The ridgelines of this 
landscape formed pathways for Aboriginal people between coastal and swamp 
areas and the hinterland.  The landscape would have provided rich and varied 
flora and fauna resources.    

Killingworth Of high local significance and moderate regional significance because of the 
wide variety of archaeological site types located within it.  Some sections of the 
landscape are relatively undisturbed and provide a good archaeological context.  
The ridgelines provided a pathway between the hinterland and the Lake  
Macquarie and coastal areas.  The landscape has the potential to contain 
previously unrecorded archaeological sites.   

Warners Bay Of moderate local significance and low regional significance because the sites 
may be related to the Aboriginal pathways in the area and they provide 
information regarding the use and occupation of the general area by Aboriginal 
people.  The integrity of the landscape is generally poor.   

Cockle Creek Of low local significance and low regional significance because of the 
landscape’s poor integrity. 

Cedar Hill Of moderate local significance and low regional significance.  There is some 
potential for archaeological sites to occur within undisturbed areas of this 
landscape.  Further archaeological research is required to establish the 
relationship between this landscape and others in the area. 

Hexham Swamp  Of high local and regional significance.  This landscape forms the context of the 
rich and complex archaeological evidence located in surrounding landscapes.  
Hexham Swamp was the focus of Aboriginal occupation in the area.   

Beresfield Of high local significance and moderate regional significance.  This landscape 
has the potential to contain complex sub surface archaeological material.  A 
large proportion of this landscape within the study area has been affected by 
residential development. 

Bobs Farm Of high local and regional significance because the landscape presents a rare 
opportunity to research Holocene landscape processes, and the way Aboriginal 
people used and occupied a changing environment.   

Rivermead, 
Wyong and 
Hamilton 

Of high local and regional significance because these depositional units provide 
a rare opportunity to examine comple x geomorphic processes and any 
associated occupation evidence of Pleistocene/Holocene age. 
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6.0 HISTORICAL HERITAGE VALUES 
 
This section addresses the historical cultural heritage values of the study area that were 
disclosed by a systematic  desktop study of historical and cultural contexts. 
 
 

6.1 METHODOLOGY AND REPORTING 
 
This study and analysis has been undertaken broadly within the framework of the NSW 
Heritage Manual of the Heritage Office and the Department of Urban Affairs and Planning, 
NSW.  The sequential steps of the study have been as follows: 
 
• the archaeological and historical records of the study area have been researched, with 

particular attention to dominant aspects of its post-contact occupation and land use.  
Research results are abstracted in Sections 6.2 and 6.3 respectively; 

 
• the physical context of the study area has not been addressed by field survey and 

definition of the physical attributes of historical cultural heritage values is 
recommended for individual development assessments or detailed plans of 
management; and 

 
• the cultural significance of the historic archaeological resource has not been assessed in 

detail but assessment criteria and a broad value assessment of generic classifications of 
resources is presented in Section 6.4.1. 

 
This assessment has been based on a synthesis of context studies to date and an appreciation 
of the rela tionship between those elements. 
 
 

6.2 ARCHAEOLOGICAL CONTEXT 
 
The land-based archaeology of the locality of the study area appears not to have been 
previously studied in detail, although the surrounding area was undoubtedly reconnoitred in 
the course of the heritage studies for the Newcastle City, City of Lake Macquarie and 
Cessnock LEPs (the LEPs) and the Hunter REP (the REP).  The LEPs recorded the 
following sites and heritage resources in the study area locality: 
 
• Newcastle LEP 2003 
 

Item Name Street Address and Suburb Gazette 
Number 

Duckenfield Colliery Railway (Relics)  124 

Duckenfield Railway No. 1 Colliery 
Branch Line 

 124 

Duckenfield Railway No’s. 2, 3 and 4 
Collieries Branch Line 

 124 

St Andrews Presbyterian Church 19 Church Street, Minmi 124 

Former Police Station and Courthouse 40 Church Street, Minmi 124 

John Brown’s Model Farm 33 Lenaghans Drive, Minmi 124 

Stone Ford 33 Lenaghans Drive, Minmi 124 

Winston Court (Residence) 142 Lenaghans Drive, Minmi 124 

Former Railway Cuttings East of McInnes Street, Minmi 124 

Minmi to Hexham Railway Minmi to Hexham 124 
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Item Name Street Address and Suburb Gazette 
Number 

Co-op Coal Co’s Air Furnace Shaft 141 Minmi Road, Minmi 124 

Cemetery 141 Minmi Road, Minmi 124 

Minmi Reservoir Site 15 Reservoir Road, Minmi 124 

Former Reservoir Residence 17 Reservoir Road, Minmi 124 

Remains of Railway Siding 29 Woodford Street, Minmi 124 

Dairy Cool Rooms  29 Woodford Street, Minmi 124 

Former Railway Cuttings 29 Woodford Street, Minmi 124 

Minmi Public School (Foundation 
stones and bell) 

56 Woodford Street, Minmi 124 

Minmi Coal Carriage 56 Woodford Street, Minmi 124 

Minmi Train Carriage 96 Woodford Street, Minmi 124 

Former Post Office 129 Woodford Street, Minmi 124 

Minmi Hotel 156 Woodford Street, Minmi 124 

Garden House Site 177 Woodford Street, Minmi 124 

Former Minmi Public School and 
Residence 

196 Woodford Street, Minmi 124 

 
 
• City of Lake Macquarie  LEP 
 
No recorded site in the study area. 
 
• Cessnock City LEP 
 

Item Name Street Address and Suburb Gazette 
Number 

Railway Tunnel George Booth Drive, Kurri Kurri 107 
 
 
The REP recorded the following site and heritage resources in the study area locality: 
 

Item Name Street Address and Suburb Gazette 
Number 

Railway Tunnel George Booth Drive, Kurri Kurri 107 
 
 
Entries relevant to both of these resources contained in the NSW State Heritage Inventory 
are copied in Appendix 4 of this report. 
 
Research of the: 
 
• Register of the National Estate maintained by the Australian Heritage Commission 

revealed that no elements of the study area have been registered; 
 
• State Heritage Register and State Heritage Inventory maintained by the NSW Heritage 

Council, indicated that there are no resources of the study area listed on either the 
Register or the Inventory other than those contained in the LEPs and the REP; 

 
• Register of the National Trust (NSW) disclosed the listing by the National Register of: 
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 - the former Post Office, Main Road, Corner Neal Street, Minmi; 
 - Minmi General Cemetery; and 
 - Minmi Hotel. 
 
 All of the above have been listed in the Newcastle City LEP. 
 
Further research was undertaken in relation to the following studies: 
 
1. The Newcastle City Wide Heritage Study 1996, Volume 3, which recorded the 

following resources: 
  

Item Name Location Reference 

Richmond Vale Colliery Railway Minmi Railway Embankment, 
Colliery Railway 

MINM.001 

John Brown’s Model Farm Minmi MINM.002 

Minmi Presbyterian Church Cnr Bell & Church Streets, Minmi MINM.004 

Winston Court Lenaghans Drive, Minmi MINM.005 

Minmi Public School Woodford Street, Minmi MINM.011 
 
 
2. The Newcastle City Wide Heritage Study, Volume 4 – Additional Items which 

recorded: 
 

Item Name Location Reference 

Duckenfield Colliery Railways Minmi MINM.003 

Minmi Coke Ovens Railway Street, Minmi MINM.006 

Minmi Railway Workshops Railway Street, Minmi MINM.007 

Former Brown’s Train Carriage Cnr Woodford & Railway Streets, 
Minmi 

MINM.008 

Minmi Road Furnace Shaft Wallsend Road, Minmi MINM.009 

Former Coal Carriage Woodford Street, Minmi MINM.010 

Former Minmi Superior School Woodford Street, Minmi MINM.012 

Former Presbyterian Manse Bell Street, Minmi MINM.013 
 
 
3. The Minmi Conservation Study undertaken by Architect Tim Shellshear which 

recorded: 
 

Item Location Item No. 

Small scale cottage 20 Minmi Road, Minmi 1 

Small gable roofed cottage 10 McInnes Street, Minmi 2 

Weatherboard/galvanised 
iron cottage 

14 McInnes Street, Minmi 3 

Small cottage 12 McInnes Street, Minmi 4 

Small cottage 63 Woodford Street, Minmi 5 

Hipped roofed cottage 43 Woodford Street, Minmi 6 

Small house 41 Woodford Street, Minmi 7 

Small house 39 Woodford Street, Minmi 8 

Small two roomed timber cottage 46 Woodford Street, Minmi 9 

Small hipped roof cottage 83 Woodford Street, Minmi 10 

Small cottage 90 Woodford Street, Minmi 11 
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Item Location Item No. 

Small house Cnr Minmi & Woodford Roads, 
Minmi 

12 

Small weatherboard house Woodford Road, Minmi 13 

Small gabled roof cottage 114 Woodford Street, Minmi 14 

Small scale cottage 115 Woodford Street, Minmi 15 

Four roomed cottage 24 Church Street, Minmi 16 

Presbyterian Church Church Street, Minmi 17 

Weatherboard house 29 Church Street, Minmi 18 

Small cottage 23 Church Street, Minmi 19 

Small cottage 41 Church Street, Minmi 20 

Former Church of England 46 Church Street, Minmi 21 

Former Police Station and Court House 10 Stephen Street, Minmi 22 

Small cottage 45 Church Street, Minmi 23 

Small cottage 5 Elford Street, Minmi 24 

Small cottage 11 Elford Street, Minmi 25 

Former Post Office 135 Woodford Street, Minmi 26 

Substantial weatherboard and iron 
commercial building (believed to be 
early Post Office) 

1 Railway Street South, Minmi 27 

Single storey rendered brick four roomed 
cottage 

3 Railway Street South, Minmi 28 

Four roomed cottage 16 Railway Street North, Minmi 29 

Early commercial building 20 Railway Street, North 30 

Hipped roof cottage Off Railway Street, Minmi 31 

Four roomed cottage 151 Woodford Street, Minmi 32 

Four roomed cottage 154 Woodford Street, Minmi 33 

Minmi Hotel 56 Woodford Street, Minmi 34 

Original small two roomed weatherboard 
cottage 

156 Woodford Street, Minmi 35 

Very original miner’s cottage Western side of village 36 

Small weatherboard cottage Western side of village, off Railway 
Street North, Minmi 

37 

 
 
4. In plans and photography contained in the study, Shellshear also identified the 

approximate location of a range of sites including those of: 
 

a) service and commercial buildings, eg:  Bonnie Doon, Hand-of-Friendship, 
Northumberland, Railway, Commercial, Royal, Miners Arms, and a number of 
unnamed Hotels, Railway Station, Ambulance Station, Fire Station, Dill’s Drapery, 
original Schools, the Welsh Independent, Primitive Methodist, United Methodist, 
Salvation Army and Catholic Churches/Chapels/Citadels, the School of Arts; and 

 
b) the location of streets and their dwellings now likely to be discernible only by 

discrete landscape form. 
 

Minmi township at about 1890 is depicted in Plate 6.1 which captures the essential 
industrial character of the village, and reveals the location of Browns’ Workshops 
surrounded by typical, small miners’ cottages.  
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In the course of discussions with archaeologists engaged in field work within the study area, 
we are also now aware of two weirs at Minmi Creek, west of Minmi (J Wilson, pers comm.), 
most probably related to the operation of Duckenfield No. 2/Back Creek Collieries. 
 
 

6.3 HISTORICAL CONTEXT 
 
The historical research of the use, occupation and development of the study area has been 
limited specifically to those contexts that have a direct relationship to archaeological study 
and the evaluation of historic heritage of the study area. 
 
The study addressed the following resources: 
 
1. The following Parish maps: 
 

a) Hexham, Edition 6 (1915) and 10 (1953); 
b) Stockrington, Edition 6 (1918) and 8 (1938); and 
c) Teralba, Edition 10 (1936) and 11 (1947). 

 
 These Parish maps indicated the extent within the study area of the original grants.  The 

holdings of  W C Wentworth, John Sparke, A W Scott, J and A Brown, and W A Horn, 
extended in a swathe from Hexham Swamp south to the present location of West 
Wallsend and west to Great Sugarloaf. 

 
2. Publications by Historian J W Turner, particularly Coal Mining in Newcastle 1801-1900 

and James and Alexander Brown 1843-1877, which placed the early mining activities of 
Eales and the developments in the study area under the aegis of the Brown family in the 
broader Newcastle  and Lower Hunter environment.   

 
3. The publication by the West Wallsend Primary School, ’Neath Mount Sugarloaf” (3 

Volumes), which highlights aspects of mining and social developments within the study 
area and provides a reference to similar mining undertakings and insight into the 
personalities of the study area, their lives and work. 

 
4. With particular reference to transport activities in the study area, the publication by RG 

Preston, The Richmond Vale Railway, which provides considerable detail of the  
establishment and operation of rail goods and passenger services, commencing with 
Eales Hexham – Minmi single track, and catalogues the assimilation of that single road 
into the expanded double road service from Richmond Vale Junction to the Richmond 
Vale and Pelaw Main Collieries and the eventual connections to the South Maitland 
Railway at Aberdare and Weston (see Figure 6.1). 

 
In the result, the existence and approximate location of the following resources within the 
study area was defined: 
 
1. The sites and limited structural residue of the following coal-mining activities: 
 

Eales Minmi; Browns’ Duckenfield No. 1 (see Plate 6.2, c.1880); Browns’ brick pit and 
brickworks; Browns’ Coke Works; Browns’ mine and Railway Workshop (see Plate 
6.1); Browns’ Duckenfield Nos. 2 & 3 (Back Creek) (see Plate 6.3, 1886); Duckenfield 
Merthyr; Duckenfield No. 5; Stockrington Nos. 1, 2 (Nos 1 & 2 Portals) & No. 3 (the 
Stockrington Group, see Plate 6.4, 1982); Monkwearmouth/Seaham No.1 (see Plates 
6.5, 6.6 1888, 1890-1910); Mt Sugarloaf Nos.1 (original & re-opened, see Plates 6.7, 
6.8), 2 & 3 (Freeman’s); Rosewood Borehole (of Freeman and Fletcher, Long Gully); 
Thompson’s Hilltop; Thompson’s Open Cut; Linton’s Borehole and Carr’s Unnamed. 
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2. The earthworks and some associated structural residues and/or sites of the following 
railway developments: 

 
a) West Wallsend Coal Coy’s extension from West Wallsend Colliery to Seaham No. 

1 (former Monkwearmouth); 
b) Eales original line from Hexham to Minmi, including: 

i) Brown’s additional extensions from the Minmi line to Duckenfield No. 
2/Back Creek and Duckenfield No. 2 (see Figure 6.2); 

ii) Redbill Platform; 
iii)  Sand-cutting siding; 
iv) Browns’ Model Farm/Sporting platform; 
v) Elevated water tank; and 
vi) Locomotive water supply dam. 

c) Brown’s Minmi Junction and branch line to Richmond Main and Pelaw Main, 
including: 
i) Fodder Siding and Shed; 
ii) Miller’s Siding; 
iii)  Sand Bunkers near “Doghole”; 
iv) Siding at Stockrington (see Figure 6.2); 
v) “Doghole” Staff Hut, Loop and Siding; 
vi) Rosewood Siding; 
vii)  No. 1 Tunnel; 
viii)  No. 2 Tunnel; and 
ix) Six Mile Loop. 

 
3. Components of Brown’s Model Farm, including the Railway Platform mentioned above 

and the entrance and structure of five dairy storage cellars, a ford on Minmi Creek and 
the site of the farmstead. 

 
 

6.4 ASSESSMENT OF SIGNIFICANCE 
 

6.4.1 The Concept of Significance 
 
The conceptualisation of significance, as applied in NSW pursuant to the Heritage Act 1977, 
owes much to the definition of the concept and evaluation standards contained in the 
Australia ICOMOS Charter for the Conservation of Places of Cultural Significance (the 
Burra Charter), which in turn embodied the initial work of ICOMOS in the Charter of 
Venice (1966):  in particular the classification of the historical, aesthetic, social and scientific 
values of cultural significance (Marquis-Kyle & Walker 1992: 21-23). 
 
As a component of the holistic concept of significance, archaeological significance has been 
described as a measure by which a site may contribute knowledge, not available from other 
sources, to current research themes in historical archaeology and related disciplines 
(Bickford & Sullivan, 1984 19-26; Sullivan & Bowdler 1984).  Archaeology is concerned 
with material evidence and the archaeological record may provide information not available 
from historical sources.  An archaeological study focuses on the identification and 
interpretation of material evidence to explain how and where people lived, what they did and 
the events that influenced their lives. 
 
Issues material to archaeological study include whether a site, or the fabric contained within 
a site, contributes knowledge or has the potential to do so.  If it does, the availability of 
comparative sites and the extent of the historical record should be considered in assessing the 
strategies that are appropriate for the management of the site. 
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In the context of this report, significance is the measure of the value and importance of 
elements of the archaeological record to cultural heritage.  While the fabric of the 
archaeological record is the subject of the assessment of heritage significance, the 
assessment itself is conditioned by the environmental and historic context of the site.  
Furthermore, an evaluation of heritage significance is not static but evolutionary, as a 
function of evolving community perspectives and cultural values. 
 
Within this theoretical framework, in order that a standardised approach will be adopted in 
the assessment of significance, the NSW Heritage Office (2001:9) has defined a process for 
the systematic evaluation of significance that addresses the values, degree, grading and 
level of sites, relics and their individual components and/or attributes. 
 
The four values classified by the Burra Charter (viz: historical, aesthetic, social and 
scientific) have been incorporated in a series of seven criteria defined by the Heritage 
Council of NSW as the first stage of the assessment process.  The first five criteria 
characterise the four significance values directly, while the remaining two criteria address 
the degree of significance.  These criteria are described below: 
 
Historic significance is categorised by: 
 
Criterion (a) the importance of an item in the course or pattern of the cultural or natural 

history of NSW or a local area. 
 
Criterion (b) the existence of a strong or special association between an item and the life 

or works of a person or group of persons important in NSW or a local area. 
 
Aesthetic significance is categorised by: 
 
Criterion (c) the importance of an item in demonstrating aesthetic characteristics and/or a 

high degree of creative or technical achievement in NSW or a local area. 
 
Social significance is categorised by: 
 
Criterion (d) the existence of a strong or special association between an item and the 

social, cultural or spiritual essence of a particular community or cultural 
group within NSW or a local area. 

 
Scientific significance is categorised by: 
 
Criterion (e) the potential of an item to provide information that will contribute to an 

understanding of the cultural or natural history of NSW or a local area. 
 
The Degree of significance is differentiated: 
 
The degree of significance of an item may be assessed as either ‘Rare’ or ‘Representative’ 
within its community/cultural/geographical level.  Degree of significance is identified by 
either: 
 
Criterion (f) the quality of an item to possess uncommon, rare or endangered aspects of 

the cultural or natural history of NSW or a local area; or 
 
Criterion (g) the demonstration by an item of the principal characteristics of a class of 

cultural or natural place or cultural or natural environment within NSW or a 
local area. 
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Grading of Significance: 
 
Where relevant, the individual contribution of separate components, elements or attributes of 
a site or relic may be evaluated according to a five-stage grading system, where:  
 
Exceptional indicates a rare or outstanding element, contributing directly to the 

assessment of an item’s significance at the appropriate level; 
 
High indicates that an element exhibits an advanced degree of original fabric and 

is a key element in the assessment of an item’s significance at the 
appropriate level; 

 
Moderate indicates that an element has been modified or has degraded, with little 

individual heritage value, but is still able to contribute to the assessment of 
an item’s significance at the appropriate level; 

 
Little indicates that an element has been modified or has degraded to a degree that 

detracts from the assessment of an item’s significance at the appropriate 
level; 

 
Intrusive  indicates that an element is damaging in the assessment of an item’s 

significance at the appropriate level.  [NSW Heritage Office 2001] 
 
Level of Significance: 
 
The final determinant of significance is the level of significance of an item.  Level is 
assessable in two classifications pursuant to NSW Heritage Office [2001] depending upon 
the breadth of its identifiable cultural, community, historical or geographical context.  Thus 
recognition of an item at the: 
 
Local level identifies the item as being significant within an identifiable local and/or 

regional cultural and/or community group and/or historical/geographical 
heritage context; 

 
State level identifies the item as being significant within an identifiable State-wide 

cultural and/or community group and/or historical/geographical heritage 
context; 

 
but on a broader front, recognition of an item at the: 

 
National level identifies the item as being significant within an identifiable national 

cultural and/or community and/or historical/geographical heritage context; 
 

International 
level 

identifies the item as having implications of significance for an identifiable 
cultural and/or community both nationally and abroad and/or a world-wide 
historical/ geographical heritage context. 

 
6.4.2 Assessment of the Significance of the Study Area 

 
As indicated earlier in this section, the heritage significance of the individual elements of the 
study area was not assessed however a preliminary assessment is given to the significance of 
the social, industrial and transport components individually and collectively. 
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6.4.2.1 Overview 
 
The study area is significant because it contains the remaining material evidence of the 
private township of Minmi established by Eales in the mid 19th Century.  This evidence is 
associated with the opening of the Minmi Mine, the evolution of mining about the township 
of Minmi and the extension of this activity into the Stockrington area.  The early mining at 
Mount Sugarloaf and the recommencement of mining in this area in the mid 20th Century, as 
well as the mine of the West Wallsend Coal Company at Seahampton, are also significant 
elements.  The establishment of the private village and the critical component of transport for 
both coal and passengers provided by Eales, J and A Brown and the West Wallsend Coal 
Company also contribute to significance.  In this context, the study area encapsulates the 
essential elements following in the establishment of remote industrial communities in the 
Newcastle hinterland.  The study area is particularly significant in its retention of a wide 
range of material evidence representing the residual fabric of the development of mining 
operations remote from Newcastle settlement and their associated communities that 
exemplifies the relationship between industry and the spread of social settlement from 
Newcastle across the Lower Hunter. 
 
6.4.2.2 Detail 
 
The study area: 
 
Criterion (a): 
[Historical] 

 
Represents a wide range of evidence of significant human activity and an 
association with significant activity and a significant historical phase 
while showing the evolution of a historical process and activity. 
 

Criterion (b): 
[Historical] 

Contains evidence of the occupation of the broad area of Minmi, 
Stockrington and Seahampton and retains a body of material evidence 
relating to significant occupation of the study area by persons associated 
with founding coal mining and associated activities such as timber getting, 
brickmaking, construction and transport in a then remote hinterland area. 
 

Criterion (c): 
[Aesthetic] 

Contains evidence particularly in the residual material associated with 
mining and transport that is associated with creative and technical 
innovation and achievement and, particularly in relation to the transport 
element, is aesthetically distinctive. 
 

Criterion (d): 
[Social] 

Was associated with an identifiable group and style of population, of 
which many residents are survivors, and is important to the sense of place 
felt by the local communities. 
 

Criterion (e): 
[Scientific] 

Contains a large body of readily identifiable material evidence of its 
service and otherwise has the potential to yield new and further substantial 
archaeological and historical information.  Because of the broad survival 
of important elements of social, industry and transport evidence, the study 
area comprises a benchmark/resource site. 
 

Criterion (f): 
[Rarity] 

In the material evidence of transport infrastructure, is considered to be rare 
in the locality in that it shows unusually accurate evidence of a significant 
human activity within the locality and is a discrete example of its specific 
type.  The transport resources demonstrate designs or techniques of 
exceptional interest and show rare evidence of a significant human activity 
important to a community. 
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Criterion (g): 
[Representativeness] 

Across a range of its resources, contains the essential characteristics of an 
important class or group of items in the classifications of social, mining 
and transport.  The study area contains attributes typical of a particular 
way of life, custom, design or activity and comprises a group that 
collectively illustrates a representative type. 

 
6.4.2.3 Summary 
 
The significance of the study area and its individual elements, assessed according to the 
criteria described and applied in Sections 6.4.1 and 6.4.2, is summarised in Table 6.1. 
 

Table 6.1 - Summary of Assessment of Significance 
 

Explanatory 
Item,Element&/
orSite: 

Technical 
Criteria: Classification: Grading Degree: Level: 

(a), (b) - (f) Historical    
(c) - (f) Aesthetic   Not  
(d) - (f) Social  applicable  

The Study Area 

(e) - (f) Scientific    

Representative 
and partly rare Local 

(a), (b) - (f) Historical 
(c) - (f) Scientific 
(d) - (f) Social 

Mining 

(e) - (f) Aesthetic 

High Representative Local 

(a), (b) - (g) Historical 
(c)  - (g) Scientific 
(d) - (g) Social 

Transport 

(e) - (g) Aesthetic 

High Rare Local 

(a), (b) - (f) Historical 
(c) - (f) Scientific 
(d) - (f) Social 

Social 

(e) - (f) Aesthetic 

High Representative Local 

 
* The locality in respect of which the ‘Local’ level of significance is assessed is described as 

the Lower Hunter Area. 
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7.0 OBJECTIVES FOR CONSERVATON CORRIDORS 
 
This section considers management objectives for the identification of conservation corridors 
in the study area, in keeping with the objectives of the project.  Objectives have been 
identified for each of the key categories of values described in Sections 3.0 to 6.0.  In 
addition, a set of objectives has been proposed in relation to the integration of diverse 
conservation values.  These objectives were presented for community discussion at the 
Workshop at Newcastle City Council on 19 June 2003 and the information presented here 
considers feedback from community members during and following that meeting. 
 
 

7.1 CONSERVATION OBJECTIVES – ECOLOGY 
 
Conservation of flora and fauna species and habitats is not simply achieved by locking up 
areas as conservation reserves.  Conservation reserves in Australia typically occur on land 
that is not suitable for other land uses e.g. agriculture, urban development, mining etc., and is 
consequently limited to a range of landform and habitat types.  There are many habitat types 
that are therefore not represented in the reserve system and consequently, many threatened 
flora and fauna species which are not adequately represented.  Richer (1993) argues that 
there is no possibility of conserving Australia’s biological diversity solely in a system of 
conservation reserves and that even with a well designed system, the nature of the Australian 
continent requires the protection and active management of native plants and animals on all 
land tenures not just in conservation reserves.  This requirement for ‘off reserve 
conservation’ is widely recognised and is particularly applicable to those regions, such as the 
Newcastle Local Government Area (LGA), in which urban development has resulted in the 
removal and disruption of productive and fertile ecosystems which provide habitat for a wide 
range of native flora and fauna species. 
 
Three conservation objectives have been identified in relation to potential corridors to 
protect ecological values: 
 
E1 Protect and enhance regional ecological patterns/systems, focusing on ecological 

habitats of State, National or International significance; 
 
E2 Protect and enhance local and subregional biodiversity (within Newcastle LGA); and 
 
E3 Protect and provide spatial flexibility for ecotones from wetland to terrestrial habitats, 

to accommodate changes to habitat patterning associated with long term greenhouse 
effects. 

 
 

7.2 CONSERVATION OBJECTIVES – ABORIGINAL HERITAGE 
 
The conservation objective for Aboriginal heritage issues relate to both the physical evidence 
of past Aboriginal occupation (archaeological values) and to Indigenous community cultural 
values attached to landscapes, places and resources either by ongoing community cultural 
experience or by long standing stories. 
 
Three key Aboriginal heritage objectives have been identified for potential corridors to 
protect Aboriginal cultural heritage values: 
 
A1 Maintain access for Aboriginal communities to areas with representative cultural 

landscape values (resources, outlook) to preserve traditional community identity with 
landscape; 
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A2 Protect a representative suite of Aboriginal archaeological sites, particularly site types 
or associations that are rare at a regional scale ; and 

 
A3 Maintain and enhance cultural attributes of ecological landscapes – Indigenous 

community economic plants etc. 
 
 

7.3 CONSERVATION OBJECTIVES – HISTORIC HERITAGE 
 
The study area contains important elements of the historic heritage of the lower Hunter, 
including mining landscapes, rural villages (often also associated with mining), agricultural 
and forestry activities.  As noted in Section 6.0, the mining and transport history of the area 
includes two nineteenth century coal railways and these linear features provide linkages 
between many of the other historic heritage elements.  Thus many historic heritage features 
are by origin, linked to each other in a narrow corridor pattern.  This leaves open the issue of 
whether the rail corridors provide sufficient context and connectivity between all historic 
heritage values within the study area.  In this context, two objectives have been identified in 
relation to historic heritage values: 
 
H1 To determine the relevance of conservation ‘corridors” to the protection and 

appreciation of historic heritage values; and 
 
H2 To include important historic heritage items and spatial associations in appropriate 

conservation corridors. 
 
 

7.4 CONSERVATION OBJECTIVES – LANDSCAPE 
 
As noted in Section 3.0, and further explored in Section 5.0 (Aboriginal cultural heritage 
values), the study area retains a landscape assemblage that is unique in the region.  It also 
contains important regional landmarks such as Mount Sugarloaf, which are visible from all 
major roads in the region and form a highly significant backdrop for the whole of Newcastle 
City. 
 
Three objectives for potential corridors for the conservation of landscape values have been 
identified: 
 
L1 Maintain access to views of key regional landscapes (natural and cultural) – (Mount 

Sugarloaf and Hexham Swamp are two key regional landscapes); 
 
L2 Maintain regional bushland backdrop to Newcastle City; and 
 
L3 Maintain and enhance “green” suburban landscapes for visual and passive recreation 

benefits. 
 
 

7.5 CONSERVATION OBJECTIVES: INTEGRATED CONSERVATION 
OUTCOMES 
 
Integrated conservation outcomes are those that combine multiple conservation values and 
aim to deliver sustainable land management from a conservation perspective.  Five 
objectives for potential corridors to deliver integrated conservation management are 
presented below.  Each of these objectives addresses key conservation values, but also places 
them in a social and planning context.  These objectives are designed to lead to conservation 
management areas that can provide effective long term management of conservation values, 



Minmi Corridors Assessment  Objectives for Conservation Corridors 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 7.3 

and do so in an efficient manner that also enhances the image of the city for visitors and 
residents alike. 
 
IC1 To protect both landscape character and landscape function at the scale of the city and 

its regional context; 
 
IC2 To protect and enhance the image of the city as a sustainably managed community; 
 
IC3 To demonstrate commitment to the protection of nationally and internationally 

recognized natural and/or cultural values; 
 
IC3 To respect the cultural heritage of the city and support the continuity of cultural 

traditions; 
 
IC4 To identify landscape zones that incorporate diverse natural and cultural values, with a 

focus of highly significant values; and 
 
IC5 To practically integrate the conservation of natural and cultural values with the future 

development of the city. 
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8.0 CRITERIA FOR DECISION MAKING 
 
This section sets up the decision making process for identification of conservation corridors.  
The criteria introduced below are designed to answer the questions: 
 
“Which values and which locations should be inc luded in potential conservation corridor  
areas to meet the conservation objectives that have been identified?” and 
 
“What are important management factors that need to be considered?” 
 
As with Section 7.0, the criteria are organised according to the four main types of values that 
have been considered.  A further set of criteria is identified to address integrated 
conservation management objectives.  For some objectives, multiple criteria have been 
identified, to ensure that the corridors incorporate all relevant values. 
 
The criteria fall into two broad types: 
 
• those that assist with the selection of appropriate areas to protect selected conservation 

values (Section 8.1); and 
 
• those that highlight factors influencing the sustainable management of conservation 

corridors.  These include for instance, size, shape (edge ratio), internal impacts such as 
stormwater drainage, access, noise, and contextual factors such as adjoining land uses 
(eg fire management).  These matters are addressed in Section 8.2.  The sustainable 
management factors would form the basis of a detailed plan of management for any 
conservation corridor areas in the future. 

 
 

8.1 CRITERIA FOR SELECTING VALUES TO BE PROTECTED  
 
Section 8.1 identifies criteria that have been used to guide the decision about the nature of 
conservation corridors – which values should be included and why. 
 

8.1.1 Ecological Values 
 
Criteria relating to Ecology Objective 1 and Objective 3 
 
Both of these objectives relate to long term conservation of habitats of regional or greater 
significance (some parts of the study area include habitats of recognized international 
significance).  These objectives also recognize the potential for long term climate change to 
affect ecological patterning in coastal areas.  Table 8.1 lists priority criteria for selecting 
areas for conservation at the regional or higher scale.  Priority 1 indicates the most important 
elements to be included in the conservation corridors. 
 

Table 8.1 - Criteria for Ecological Corridor Objective 1 Based on Ecological Values 
 

Priority Criteria 

1 Wetlands of national and international significance. 

1 Habitats within the study area in which species listed as 
endangered at a national level (those listed on EPBC Act) 
have been recorded. 

2# Habitats within the study area in which species listed 
(excluding endangered) on the EPBC Act have been 
recorded. 
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Table 8.1 - Criteria for Ecological Corridor Objective 1 Based on Ecological Values 
(cont) 

 
Priority Criteria 

3# Potential habitat for species listed on EPBC Act and 
previously recorded within 10 km of Minmi. 

1 Vegetation listed as Endangered Ecological Communities 
(TSC Act) at a state level. 

1 SEPP 14 wetlands. 

1 Habitats within the study area in which species listed as 
endangered at a state level (TSC Act) have been recorded. 

2# Habitats within the study area in which species listed as 
vulnerable at a state level (TSC Act) have been recorded. 

3# Potential habitat for species listed as threatened at a state 
level (TSC Act) and recorded within 10 km of Minmi. 

2 Vegetation communities identified as vulnerable at a 
regional level. 

2 Vegetation communities identified as specialists at a 
regional level. 

3 Vegetation communities identified as at threat at a regional 
level. 

2 Areas of high regional priority identified by LHCCREMS. 

3 Regionally important habitats identified by LHCCREMS. 

4 Regionally significant species recorded in local area. 

5 Locally significant vegetation communities. 

5 Locally significant species. 
  # - Criteria not included in priority mapping (see below). 

 
 

The majority of these criteria have been mapped and overlaid to allow areas of highest 
overall priority in meeting Objective 1 and 3 to be identified.  Some criteria relating to 
available habitat for significant species have not been mapped.  As discussed previously, all 
habitat types within the study area are considered to provide known or potential habitat for a 
number of significant (including threatened) species.  It was therefore determined that 
including mapping of habitat would not assist in determining priority areas.  Items not 
included in the priority mapping are indicated with a ‘#’ in Table  8.1 above.  In order to 
ensure that habitats for significant species were considered in determination of corridor 
locations, criteria relating to inclusion of different habitats were determined and included in 
the corridor criteria outlined below. 
 
Criteria relating to ecology Objective 2 
 
Table 8.2 identifies criteria relating to ecological objective 2 (local biodiversity). 
 

Table 8.2 - Criteria for Ecological Corridor Objective 2 Based on Ecological Values 
 

Priority Criteria 

1 Wetlands of national and international significance. 

1 Known habitats in which species listed as endangered at a 
national level (those listed on EPBC Act) have been 
recorded within Newcastle LGA (NLGA). 
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Table 8.2 - Criteria for Ecological Corridor Objective 2 Based on Ecological Values 
(cont) 

 
Priority Criteria 

2 Known habitats for species listed (excluding endangered) on 
the EPBC Act that have been recorded within NLGA. 

3 Potential habitat within NLGA for species listed on EPBC 
Act, previously recorded within 10 km of Minmi and 
considered likely to occur in the NLGA as a resident. 

4 Potential habitat within NLGA for species listed on EPBC 
Act, previously recorded within 10 km of Minmi and 
considered likely to occur in the NLGA as a transient. 

1 Vegetation within NLGA listed as Endangered Ecological 
Communities (TSC Act) at a state level. 

1 SEPP 14 wetlands. 

1 Known habitats for species listed as endangered at a state 
level (TSC Act) that have been recorded within NLGA. 

2 Known habitat for species listed as vulnerable at a state level 
(TSC Act) have been recorded within NLGA. 

3 Potential habitat within NLGA for species listed as 
threatened at a state level (TSC Act), previously recorded 
within 10 km of Minmi and considered likely to occur in the 
NLGA as a resident. 

4 Potential habitat within NLGA for species listed as 
threatened at a state level (TSC Act), previously recorded 
within 10 km of Minmi and considered likely to occur in the 
NLGA as a transient. 

3 Vegetation communities identified as vulnerable at a 
regional level. 

3 Vegetation communities identified as specialists at a 
regional level. 

4 Vegetation communities identified as at threat at a regional 
level. 

3 Regional priorities identified by LHCCREMS. 

4 Regionally important habitats identified by LHCCREMS. 

5 Regionally significant species recorded in NLGA. 

6 Locally significant vegetation communities recorded in 
NLGA. 

6 Locally significant species recorded in NLGA. 
 
 
These criteria have been mapped and overlaid to allow areas of highest overall priority in 
meeting Objective 2 to be identified.  These areas of highest priority were then assessed in 
terms of the ecological corridor criteria outlined below to determine the most suitable 
corridor to meet Objective 2. 
 

8.1.2 Aboriginal Cultural Heritage Values 
 
Aboriginal heritage criteria have been identified in relation to objectives derived from 
community cultural values (Section 8.1.2.1) and from significance assessment of Aboriginal 
archaeological evidence (Section 8.1.2.3). 
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8.1.2.1 Essential criteria for defining an Aboriginal cultural heritage corridor – 
Awabakal LALC 

 
The criteria noted in this section were suggested during interviews with representatives of 
the Awabakal Aboriginal community.  Eleven essential criteria were identified, all of which 
were considered to be of equal importance: 
 
• viable habitat for plants and animals (ie. large enough area to be buffered from edge 

effects, multiple landscape types, in as natural state as possible); 
 
• areas that contain economic plants (food, medicine, fibre, shelter etc.).  These plants 

were used traditionally and are still used by many Awabakal people today; 
 
• at least one major creekline and several other minor creeks, as fresh water is an 

extremely important resource; 
 
• a useful stone resource; 
 
• a broad range of the landscape types Aboriginal people used to obtain resources for 

their daily subsistence; 
 
• areas known to have been important for secret/sacred and/or ceremonial purposes; 
 
• areas that are known from the Aboriginal oral history to be important 

pathways/travelways between places/resource areas; 
 
• known Aboriginal sites (not just the ones on the NPWS site register) and areas that they 

can  predict are likely to have sites; 
 
• a cross-section of the different site types; 
 
• teaching areas that can be accessed by all Aboriginal people, including Elders, people in 

wheel chairs, children etc. These areas are important for family gatherings, for the 
sharing of knowledge and culture; and 

 
• high vantage points that would have acted as an outlook for traditional Aboriginal 

people and which would be used for teaching purposes by contemporary Aboriginal 
people. 

 
These were supplemented by two desirable criteria: 
 
• an area of land that is not dissected by major roads; and 
 
• 100 metre buffer between the edge of the conservation area and developed areas/areas 

planned for development. 
 
8.1.2.2 Weighting of Criteria 
 
The Aboriginal community considers that all the criteria listed as essential are dependent on 
one another. Like a house built from a pack of cards, as soon as you remove one card the 
whole things starts to fall apart.  All of the landscape in the study area was used by the 
Awabakal people during their day to life and as the seasons changed. Removal of any 
landscape type would mean the removal of an important resource - in the past this might 
have meant loss of life. We also need to conserve all the site types we can as these different 
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site types reflect the different ways Aboriginal people used the study area (Ken McBride and 
Ron Gordon 2003: pers. comm.). 
 
8.1.2.3 Criteria for Archaeological Conservation Corridor 
 
This section identifies an appropriate set of criteria for evaluating archaeological corridors 
for conservation. 
 
An Archaeological Conservation Corridor should aim to ensure the long-term conservation 
of known Aboriginal sites; areas where it can be confidently predicted that further 
Aboriginal sites may be located (ie. areas not yet surveyed); and areas with known or 
predicted potential archaeological deposits (PADs).  The sites/predicted sites/PADs should 
preferably be conserved within their landscape context to ensure that the Aboriginal 
resources that brought people to the area are also conserved for interpretive purposes. 
 
The following criteria have been adapted from a draft paper formulated by NSW NPWS for 
the suitability of areas (rather than corridors) for long-term conservation of sites/areas/places 
of Aboriginal archaeological cultural heritage value. Many of the criteria relate to the 
landscape context of the area surrounding known/predicted sites and areas of PAD (Potential 
Archaeological Deposit). The landscape context is seen as an important factor in the 
scientific interpretation of Aboriginal sites. Understanding the availability, reliability and 
accessibility of Aboriginal resources in an area is now recognised as a major interpretive 
tool.  The connectivity of sites spatially (within the landscape) and chronologically (over 
time) is also an important factor when selecting areas for conservation. 
 
The Archaeological Conservation Corridor should incorporate: 
 
• Aboriginal sites/areas/places that have been deemed worthy of conservation based on 

their scientific significance; 
 
• a range of Aboriginal sites within their range of landscape contexts to provide as full a 

picture of Aboriginal occupation across a region as possible; 
 
• a range of landscape types that have the potential to contain cultural material in a 

relatively undisturbed context; 
 
• a range of Aboriginal resources including water, plants (food, medicinal, fibre, bark and 

wood for utensils, shelters, canoes etc.), animals hunted by Aboriginal people and stone 
sources (for flaking or grinding) to provide an interpretive context for the 
sites/areas/places; 

 
• a range of seasonally available resources; 
 
• an adequate buffer zone to ensure the long-term conservation of the sites/areas/places. 

Larger contiguous areas are more viable for long-term conservation than small 
fragmented parcels and long linear corridors; 

 
• an area that can be managed and protected from a range of impacts such as, damage by 

visitation, erosion, rubbish dumping, management of feral plant and animal species, 
bushfire management, etc.; and 

 
• an area that can provide access for the Aboriginal community and other appropriate 

stakeholders. 
 



Minmi Corridors Assessment  Criteria for Decision Making 

 Umwelt (Australia) Pty Limited 
1760/R01/V2 August 2003 8.6 
 

8.1.3 Historic Heritage Values 
 
The criteria noted below in relation to historic heritage values recognise that the distribution 
of historic heritage in the landscape is less influenced by the natural character of the 
landscape than are other values.  Potential historic heritage conservation areas will therefore, 
not necessarily overlap spatially with other value corridors. 
 
Criteria for inclusion in an historic heritage corridor include: 
 
• the historic heritage corridor is relevant to the values to be protected in terms of 

connectivity and context; 
 
• the corridor links evidence of elements of regional activities in a meaningful way; 
 
• is a corridor a practical and feasible way to enhance the value of historic heritage? and 
 
• will a corridor make historic heritage values more accessible and more readily 

interpreted by the community? 
 

8.1.4 Landscape Values 
 
The criteria noted in this section highlight key landscape values that should be sought in 
conservation corridors: 
 
• the landscape character of the corridor reinforces the cultural and natural resources of the 

city; 
 
• view corridors provide a gateway to the city – reflecting its distinctive social and 

economic character as well as naturalness; 
 
• view corridors and open space networks highlight the diversity of landscape elements in 

the western part of Newcastle City Council and its context (noting, for instance, that 
Mount Sugarloaf is not in the Newcastle City Council area); 

 
• conserve “borrowed” landscape (tree covered ridges) that provides the natural backdrop 

to the city; 
 
• the conservation corridor will minimise visual intrusion on the natural landscape 

character of Hexham Swamp; 
 
• include integrated rural and residential landscapes; 
 
• conserve landscapes at different scales – from regional overview to local character;  
 
• access to views of the landscape character is available from public lands or from arterial 

roads; and 
 
• landscape conservation in Newcastle City Council integrates with landscape 

conservation in adjoining Local Government Areas.  
 

8.1.5 Criteria for achieving Integrated Conservation of Multiple Values 
 
This section considers criteria that can be used to identify areas that would achieve multiple 
conservation objectives.  The study area extends from Hexham Swamp to the crest of Mount 
Sugarloaf, and is large enough for its values to be considered at the subregional scale.  The 
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discussion below therefore considers integrated conservation criteria at the subregional scale 
and at the local scale. 
 
8.1.5.1 Regional and Subregional Scale  
 
Seven criteria have been identified in relation to the spatial integration of regional and 
subregional values: 
 
• conservation management is the highest value use of the land because of the significant 

natural and cultural assets that are present; 
 
• the corridor connects (in a functional sense) areas of significant ecological and cultural 

heritage value (ie . maximizes content, includes areas identified as having national or 
international significance as a high priority); 

 
• the area provides strategic regional scale conservation outcomes for core values, that 

can be enhanced by local scale management of connecting areas; 
 
• there is minimum disruption of  connectivity between key features – functional 

connectivity can be assumed; 
 
• the corridor is identified by the Indigenous and non Indigenous community as 

illustrating representative cultural landscapes and landscape images (this will include 
visual landscape, cultural and natural attributes); 

 
• individual highly significant landscape/ecological features are contained within a 

sufficient area to provide buffering of impacts, continuity and context; and 
 
• there is potential for whole of government commitment to making conservation a 

reality. 
 
8.1.5.2 Local Scale  
 
Five additional criteria, noted below, assist with the identification of conservation corridors 
at the local scale (eg. within urban areas).  These criteria particularly address the social and 
cultural roles of conservation areas for local communities, as well as their direct nature 
conservation role (which may be relatively low) 
 
• the area provides continuity of visual context and community access to the “green” city; 
 
• the area can be enjoyed and interpreted by local communities; 
 
• management issues can be addressed by local government and community groups; 
 
• conservation values can be maintained in a meaningful manner in association with other 

uses; and 
 
• conservation management will enhance the conservation and appreciation of regional or 

national values. 
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8.2 CRITERIA FOR SUSTAINABLE CORRIDORS 
 
This section provides management criteria for conservation corridors.  It describes measures 
to ensure that proposed conservation corridors are functional and to minimise detrimental 
impacts on each of the values which are to be conserved. 
 

8.2.1 Ecological Criteria – Sustainable Corridor Management 
 
Broad management criteria are provided in relation to Objectives E1 and E3 (functional 
continuity and representativeness) and to Objective E2 (local scale biodiversity and 
connectivity). 
 
Criteria for management of functional continuity and representativeness of ecological values 
at the subregional scale 
 
• The corridor connects formalised conservation areas, such as Nature Reserves, Regional 

Parks or National Park.  The corridors could also connect Voluntary Conservation 
Agreement areas on private land. 

 
• Contains all habitat types found in the study area. 
 
• The corridor contains all landform types in the study area (drainage lines, slopes, ridges 

etc). 
 
• Where possible, the corridor should be continuous and avoid structures which act as 

barriers and reduce connectivity (eg. roads, developed areas etc.). 
 
• The corridor contains sustainable areas of all habitat types found in the study area (ie. 

ecological functions maintained) and allows for migration of selected key habitats as 
sea level changes (this is particularly relevant to areas surrounding estuarine wetlands). 

 
• Where connectivity is poor, conserved core areas or patches within the corridor must be 

of sufficient size to be independently ecologically viable  (for the purpose of the 
objectives of this study, this is deemed to be 100 hectares in size). 

 
• Minimum corridor width should be 1000 metres with a minimum of 500 metres adopted 

where 1000 metres is not possible due to occurrence of existing anthropogenic 
disturbance. 

 
Criteria in relation to Objective E2: Local Biodiversity and Connectivity  
 
• Contains areas of all habitat types found in the study area. 
 
• Contains habitat patches of sufficient size to be ecologically viable (for purpose of this 

objective, deemed to be minimum of 100 hectares in size). 
 
• Contains all habitat types currently found in the Newcastle LGA section of the study 

area. 
 
• Connects formalised conservations areas. 
 
• Connects to habitat areas outside of Newcastle LGA. 
 
• Where possible, the corridor should be continuous and avoid structures which act as 

barriers and reduce connectivity (eg. roads, developed areas etc.). 
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• Areas with existing poor connectivity but that can be rehabilitated to improve 
connectivity can be included. 

 
• Minimum corridor width should be 500 metres with a minimum of 300 metres adopted 

where 500 metres is not possible due to occurrence of existing anthropogenic 
disturbances. 

 
Measures to ensure that the values of ecological conservation corridors are not eroded by 
development pressures are described in Section 10.0. 
 

8.2.2 Aboriginal Culture – Sustainable Corridor Management 
 
The following criteria describe some important cultural and non-cultural features to be 
considered in identifying areas for sustainable conservation management of the 
archaeological values of Aboriginal heritage conservation corridors.  These features also 
need to be addressed in any future management plan for such areas. 
 
Criteria for sustainable Aboriginal archaeology conservation: 
 
• Stable soil surface, not actively dissected by erosion or affected by major stormwater 

flows. 
 
• Natural landscape features are intact and can be maintained – eg. weed infestation is 

minor and can be controlled without major surface disturbance, rubbish dumping has not 
affected the conservation values of the area and can be controlled, the areas have not 
been disrupted by past earthworks and further major earthworks can be excluded. 

 
• Sufficient landscape context around core features to assist interpretation of past 

occupation activities.  Note that where multiple functionally connected sites are present, 
the context area could be large. 

 
• Active Aboriginal community participation in management.  This could include, for 

instance, participation in the preparation of plans of management for conservation areas 
(whether held in public ownership or in private ownership and management through a 
Voluntary Conservation Agreement). 

 
8.2.2.1 Aboriginal community criteria for management of an Aboriginal Cultural 

Heritage Conservation Corridor 
 
Section 8.1.2 provides a comprehensive list of elements that the Awabakal LALC considers 
should be included in the characteristics of a cultural heritage conservation area in the Mount 
Sugarloaf area.  Some of these features also reflect factors that influence the sustainability of 
the conservation corridor.  For instance, Land Council members have suggested that buffers 
areas around the core area set aside for conservation are important.  They have suggested 
that a 100 metre buffer between conservation areas and areas planned for further urban 
development is desirable. 
 
Land Council members have also identified access management as an important 
management issue for sustainability.  Access management includes ensuring that elderly 
members of the Aboriginal community are able to visit the conservation area and participate 
in activities.  The value of conservation areas in relation to teaching about culture is seen as 
fundamental.  Access management also includes restricting dissection by multiple roads and 
the exclusion of incompatible land uses such as rubbish dumping and trail bikes. 
 
A further important management criteria  affecting sustainability, as for the management of 
Aboriginal sites (archaeological values) is the participation of Aboriginal community 
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members in the preparation of any management plans and potentially ongoing active 
engagement in management tasks (such as construction of walking paths, seating etc, weed 
removal). 
 
These issues are explored further in Section 10.0. 
 

8.2.3 Historic Heritage 
 
In the consideration of historical heritage, the concept of ‘corridor’ differs slightly from its 
understanding elsewhere in the study in terms of properties and rationale.  Where relevant to 
historic heritage, and in this section, the term ‘corridor’ is taken to mean a continuous 
connective fabric between broader nodes of heritage significance.  In this context, therefore, 
‘corridor’ is defined as the historical transport component of heritage, represented by the 
railway corridors. 
 
The integration of the industrial, transport and social resources of the study area, that 
combine to represent its historical cultural heritage, tends to emphasise the past and present 
significance of corridors within the study area.  As has been observed, the study area 
encapsulates the incidents of industrial development and social establishment within the then 
remote hinterland area of Newcastle in the mid 19th Century and the evolution of that 
settlement, particularly over its first century.  The transport component of the cultural 
heritage resource was not only material but essential, to the establishment of both industry 
and settlement and by its nature provided connective corridors initia lly between Seahampton 
and West Wallsend on the one hand and Minmi and Hexham on the other, with the 
subsequent development of the Minmi-Hexham line westerly through Stockrington, thence 
to Pelaw Main and Richmond Main, and finally to connect with the South Maitland Railway 
at Aberdare and Weston, provided for both product and people a physical bond without 
which the industrial and social settlement could not have been made and certainly would not 
have survived. 
 
An important management criterion for these historic corridors is to include sufficient 
curtilage/context for interpretation. 
 

8.2.4 Landscape Criteria 
 
Conservation management criteria in relation to corridors for the protection of landscape 
values include the following: 
 
• minimal visual conflicts ie. natural landscapes fragmented as little as possible by 

structures such as power poles, power easements; 
 
• gradual changes to boundaries between landscape elements eg. vegetated areas around 

the margin of Hexham Swamp; 
 
• outlooks across areas of high visual/landscape value are accessible to the general 

community; 
 
• where bushland remains, visual gateways to the city are maintained as natural space, 

minimise disruption by major service facilities etc; and  
 
• clearing of high visibility ridgelines can be prevented. 
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9.0 POTENTIAL CONSERVATION CORRIDORS 
 
This section identifies potential conservation management corridors in the study area.  The 
corridors are the logical result of applying the objectives and criteria identified in Sections 
7.0 and 8.0 to the values that were described in Sections 3.0 to 6.0.  Conservation corridors 
have been identified for each of the key values – ecology, Aboriginal cultural heritage, 
historic heritage and landscape.   
 
Ecological corridors and factors influencing their sustainability are shown in Figures 9.1 and 
9.2.  Aboriginal heritage corridors are shown in Figures 9.3 and 9.4.  Historic heritage 
corridors are shown in Figure 9.5 and a landscape conservation corridor is shown in Figure 
9.6. 
 
Figure 9.7 shows an overlay of each of the corridors for individual values.  From this, a core 
conservation corridor area that incorporates multiple high values is identified (see Section 
9.6). 
 
 

9.1 ECOLOGICAL CORRIDORS 
 

9.1.1 Ecological Corridor 1 – Regional Values or Higher 
 
The corridor proposed to meet Ecological Objectives 1 and 3, relating to the regional or 
higher significance conservation, is shown on Figure 9.1.  The corridor runs from Mount 
Sugarloaf Reserve to Hexham Swamp, including Pambalong Swamp.  Hexham Swamp has 
not been mapped as part of the corridor as it is not considered appropriate to designate a 
corridor through the swamp.  Due to its high conservation value, all of Hexham Swamp is 
considered to be an important component of any regional conservation area (and an endpoint 
of a corridor) and due to current legislative protection (zonings, land acquisition by the 
Hunter Catchment Management Trust, SEPP 14, designation as Nature Reserve and 
nominations for listing on RAMSAR and as National Estate) is considered to be currently in 
conservation.  Although a corridor boundary has been mapped, based on best meeting the 
corridor criteria, the corridor is considered to connect into all areas of adjacent habitat, 
particularly through the footslopes to Mount Sugarloaf.  Arrows intending to indicate 
connection of the corridor into adjacent areas are shown on Figure 9.1. 
 
The corridor is approximately 10 kilometres in length commencing at Mt Sugarloaf and 
ceasing at the Hexham Swamp wetland margin.  The minimum width of the main body of 
the corridor is approximately 1500 metres.  The northern part of the corridor passes through 
Pambalong Nature Reserve.  The southern section of the corridor passes through the Tank 
Paddock and has a minimum width of approximately 1100 metres.  Note that in this corridor, 
the currently cleared section of the Tank paddock has been excluded because high level 
ecological values are currently absent from this area.   
 
The minimum corridor widths are considered to be adequate to account for edge effects 
which are hard to define and vary according to species and edge type.  Minimum edge effect 
distance for hard edges such as major roads and urban development has been adopted as 100 
metres, however, it is considered that actual edge effects may extend further than this in 
some locations and for some species. 
 
Minimum patch size within the corridor is at the Tank Paddock which has a patch size of 
approximately 100 hectares or approximately 130 hectares when including the area of habitat 
separated by Lenaghans Drive. 
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9.1.1.1 Corridor Weaknesses 
 
The proposed corridor generally meets the specified criteria except for the following 
weaknesses: 
 
• It does not contain as large an area of woodland habitat types as is desirable, however, 

analysis of available information indicates that fauna which typically use woodland 
habitat are using areas mapped as forest habitat in the study area.  This is likely to be 
due to error in mapping of vegetation structure (LHCCREMS mapping was undertaken 
using aerial photo interpretation and some ground truthing) and past disturbances to 
forest areas resulting in many ‘forest’ areas providing habitats suitable for woodland 
species.  In addition, the corridor connects to significant areas of woodland habitat on 
the footslopes of Mt Sugarloaf and significant areas of woodland habitat are proposed 
for conservation to meet Ecological Objective 2. 

 
• There are a number of structures which dissect the corridor providing barriers to fauna 

movement and exchange of genetic diversity.  These have been mapped as major 
barriers, moderate barriers and minor barriers and are indicated on Figure 9.1.  A 
number of other structures which will act as minor barriers also occur but have not been 
mapped due to insufficient detail regarding their location.  Such non-mapped minor 
barriers include; unsealed tracks, buried pipelines etc.  The barriers occurring within the 
corridor will be complete barriers to some species but only partial barriers to other 
species. 

 
One major barrier, the F3 Freeway dissects the corridor and restricts fauna movement.  
Limited opportunities for movement occur at bridges (eg. connecting Pambalong 
Swamp to Hexham Swamp) and other underpasses (the former Stockrington Rail Line, 
Stockrington Road and to the west of the township of Minmi).  It is acknowledged that 
with the exception of the bridge connecting Pambalong and Hexham Swamp, these 
potential barrier cross points are very poor and offer little movement potential.  It may 
be possible, however, for rehabilitation works including planting to improve the 
crossing potential at these points.  

 
The dissection of the corridor by the F3 Freeway places a greater emphasis on habitats 
on the eastern side of the F3 Freeway, with these habitats required to be maintained at 
or above the minimum viable patch size specified for the corridor (100 hectares) to 
provide an ongoing habitat linkage from the hill community to Hexham Swamp. 

 
9.1.2 Ecological Corridor 2 

 
The corridor proposed to meet Ecological Objective 2 relating to maintenance and 
enhancement of local biodiversity is shown on Figure 9.2.  The corridor consists of two 
conservation areas connected by a currently partially vegetated corridor which includes areas 
of wetland vegetation.  The northern conservation area consists of the ‘Tank Paddock’ and 
adjacent remnant vegetation areas and is approximately 100 hectares in size or 
approximately 130 hectares when including the habitat area separated by Lenaghans Drive.  
The southern conservation is approximately 400 hectares in size and includes part of the 
Bluegum Hills Regional Park, adjoining areas zoned for conservation by Lake Macquarie 
City Council and areas identified as of high priority through the priority mapping process 
described in Section 7.0. 
 
The corridor connecting the two proposed corridor conservation areas is approximately 
2 kilometres long and approximately 650 metres wide at its narrowest point.  The connecting 
corridor contains smaller patches of remnant vegetation and requires areas of infill planting 
(eg. in the Bluegum Hills Regional Park) to be undertaken to improve connectivity.   
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As with Ecological Corridor 1, the proposed corridor is designed to connect to the Hexham 
Swamp wetlands which are considered to be currently conserved.  The corridor also connects 
into adjacent areas of remnant vegetation to the south and to the west of the F3 Freeway.  
These connections are shown on Figure 9.2. 
 
9.1.2.1 Corridor Weaknesses 
 
The proposed corridor generally meets the specified criteria except for the following 
weaknesses: 
 
• There area a number of structures which dissect the corridor providing barriers to fauna 

movement and exchange of genetic diversity.  These barriers are shown on Figure 9.2.  
Significant barriers within the corridors are generally few consisting of Minmi Road 
and Lenaghans Drive.  Other significant barriers exist on the boundaries of the corridor 
limiting access to adjacent habitat areas.  These significant barriers include the F3 
Freeway, the Wallsend – F3 Link Road and areas of urban development.  The barriers 
shown will be complete barriers to some species but only partial barriers to other 
species, allowing some movement.   

 
• There are a number of poorly vegetated areas within the proposed connecting corridor 

which currently results in poor connectivity between the northern and southern corridor 
conservation areas.  This poor connectivity will act as a barrier to the movement of 
some species, but can be resolved with the planting of additional vegetation and the 
provision of habitat structures. 

 
 

9.2 ABORIGINAL CULTURAL HERITAGE CORRIDORS 
 
Figure 9.3 indicates the area selected by the Awabakal LALC as an Aboriginal Cultural 
Heritage Conservation Corridor.  The area is presently cut by the F3 Freeway and other 
roads, however, the importance of areas either side of the F3 Freeway means that it is not 
possible to restrict an Aboriginal Cultural Heritage Conservation Corridor to only one side or 
the other of the Freeway.  The Aboriginal Cultural Heritage Conservation Corridor needs to 
incorporate the important pathways used by Awabakal people as they moved between the 
resource areas of Mount Sugarloaf, Pambalong and Hexham Swamps, Lake Macquarie and 
the coast.  The Aboriginal Cultural Heritage Conservation Corridor must incorporate the 
resources the Awabakal needed for their physical health and nourishment and the ceremonial 
areas they needed for their spiritual health and nourishment. The area selected fulfils all the 
essential criteria listed above (Ron Gordon 2003 pers. comm.). 
 
 

9.3 ABORIGINAL ARCHAEOLOGICAL CORRIDORS 
 
Figure 9.4 indicates the identified Archaeological Conservation Corridor based on an 
analysis of the known archaeological record, as well as the various landscapes represented in 
the study area.  The landscape analysis identified, among other things, areas with potential to 
contain cultural heritage material; the various resources likely to have been available to 
Aboriginal people; and areas with the potential to provide information about former 
environments, environmental processes, and how Aboriginal people adapted, used and 
occupied these environments.   
 
The resultant corridor extends from Mount Sugarloaf north east to Pambalong Swamp and 
the adjacent margins of Hexham Swamp.  The corridor also extends from the Sugarloaf 
Range near Seahampton south east along a ridgeline now followed by the Newcastle Link 
Road to an area immediately north of Glendale.  The corridor is confined to the northern side 
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of the Link Road until Minmi Road where the corridor encompasses both sides of the road to 
Glendale, Elermore Vale and Wallsend. 
 
This Archaeological Conservation Corridor was selected for the following reasons: 
 
• it encompasses all of the landscapes assessed as being archaeologically highly 

significant at a local and regional level; 
 
• it encompasses a number of archaeological sites assessed as being highly scientifically 

significant for archaeological research; 
 
• it encompasses the unusually high number of grinding groove sites associated with the 

Sugarloaf Range, as well as a range of sites typical of their landscape context; 
 
• it encompasses the pathways used by Aboriginal people when travelling between 

coastal/swamp/lake areas and Sugarloaf Mountain and the hinterland; 
 
• it encompasses the range of soil landscapes present in the study area (except the limited 

and disturbed Cockle Creek and Warners Bay landscapes); 
 
• it encompasses the area adjacent to Pambalong Swamp which contains a rare and 

complex assemblage of soil landscapes and archaeological material; 
 
• its size provides an adequate contextual area for known archaeological sites to ensure 

long term conservation; and 
 
• a large proportion of the corridor is located within Conservation/Environment Zones 

which can be managed to conserve archaeological values relatively easily. 
 
 

9.4 HISTORIC HERITAGE CORRIDORS 
 
A series of interlinked heritage conservation corridors, based pr imarily on the nineteenth 
century coal railways, is shown in Figure 9.5.  The historic heritage corridors are relatively 
narrow (around 250 metres) but this width allows inclusion of the railway 
alignment/embankment/cuttings, and sufficient curtilage on either side for a range of other 
structures to be included (such as platforms, sidings, loading bins, tanks etc).  The historic 
heritage corridors also include the Bluegum Hills Regional Park and Minmi village. 
 
 

9.5 LANDSCAPE VALUE CORRIDORS 
 
The concept for landscape conservation shown in Figure 9.6 extends beyond the traditional 
perception of a corridor.  This is because of the pervasive value of views of the forested 
Sugarloaf Range from many parts of the lower Hunter Valley.  It includes all of the study 
area west of the Freeway, as well as the area east of the Freeway that includes Minmi village, 
the Tank Paddock and the Bluegum Hills Regional Park.  A more linear extension follows 
the Freeway Link road, to provide a bushland gateway to Newcastle and Lake Macquarie 
urban areas from the Freeway. 
 
The Sugarloaf Range and Mount Sugarloaf itself are highly visible elements of the regional 
landscape structure.  The steep, elevated hills are heavily vegetated, with minimal visual 
disruption when seen from viewing points in the east (eg Freeway, Pacific Highway, New 
England Highway) and it is considered that this forested backdrop to the urban areas of the 
lower Hunter should be maintained as intact as possible . 
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The lower slopes of the range and the area around Blackhill and along the Freeway margins 
are less sensitive from a landscape perspective.  At Freeway interchanges, major 
infrastructure development has disrupted the bushland context, and further development at 
these interchanges will not compromise landscape values if implemented with careful 
design. 
 
The northeastern part of the study area provides the context for Pambalong Swamp.  This 
area provides rural views, combined with extensive outlooks across Hexham Swamp.  These 
are highly sensitive landscape elements, and strong conservation measures are considered to 
be important. 
 
Minmi village has been maintained as a separate small scale urban entity, despite recent 
westward urban expansion from Wallsend.  The presence of the Bluegum Hills Regional 
Park will continue to separate Minmi from the main urban area, and this provides an 
excellent opportunity to manage the historic townscape within its traditional more rural and 
bushland context, rather than as a continuation of modern suburban development.  
Management of corridors to enhance conservation outcomes? 
 
 

9.6 INTEGRATION OF CORRIDORS 
 
All corridors identified for individual values have been overlaid in Figure 9.7.  It is clear 
that there is considerable spatial overlap of areas with high conservation values from 
different perspectives.  It is also clear that some parts of the study area have a greater 
concentration of high conservation values than others.  To achieve a greater focus in terms of 
potential conservation management, the correspondence of corridors has been examined 
carefully.  The two criteria that have been used to evaluate the sensitivity of the study area to 
different levels of corridor conservation management are: 
 
• number of individual conservation value corridors represented; and 
 
• where there are less individual value corridor areas represented, are there critical values 

that must be conserved? (ie. non conservation would have an unacceptable impact on 
regional conservation management or would breach national or international 
agreements). 

 
A core conservation corridor area has been identified, including those parts of the study area 
where three of more individual value conservation corridors are associated (shown as the 
area within the white line in Figure 9.7).  This area also includes the three parcels of land 
that are already in conservation management within the study area. 
 
Figure 9.7 also indicates that parts of the study area, some have two or more single value 
conservation corridors and some spaces, particularly along the northern and southern 
boundaries of the study area, that have only one individual value conservation corridor.  To 
the north, the principle conservation value of the western slopes of the Sugarloaf Range is 
considered to be visual landscape.  Along the southern margins of the study area, locations 
which are associated with a single value include small areas of landscape value and discrete 
areas identified as important by the Aboriginal community.  In neither case is the value 
represented considered to be critical to local or regional conservation, in that it is also well 
represented in the principal core corridor area. 
 
The central eastern part of the study area has not been identified in any corridor.  Much of 
this area contains established urban development, and the remainder comprises land that is 
already zoned for urban land uses (Zones 2, 3, 4 or 5 in Figure 2.1). 
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Following this more detailed consideration of the identified corridors, three levels of 
conservation corridor management have been identified.  These are shown in Figure 9.8, and 
details of management issues and options are presented in Section 10. 
 
The three conservation management corridor elements are: 
 
• A principal core conservation area, representing three or more single value corridors, all 

existing conservation areas and key links between these areas (this area is shown as Core 
1 in Figure 9.8); 

 
• A secondary core conservation area, comprising less extensive bushland areas that are 

adjacent to major regional transport routes.  This area also includes the Bluegum Hills 
Regional Park.  This is shown as Core 2 in Figure 9.8. 

 
• A context area that contains a mix of bushland and rural and urban-Minmi landscapes, 

but has been identified for its landscape values rather than ecological communities or 
Aboriginal heritage. 
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10.0 MANAGEMENT OF CORRIDOR VALUES 
 
This section explores intra-corridor management concepts, focusing on the factors which 
affect sustainable management of the values that have been identified within the corridors.  
Key questions to be addressed are: 
 
• What are the key management issues affecting corridor integrity? 
 
• Which land uses are potentially compatible with the conservation of corridor values? 
 
• What control measures may be needed to ensure that corridor values are protected? 
 
 

10.1 CONNECTIVITY WITHIN CORRIDORS 
 
It is clear from the aerial photographs of the study area, that the extensive tracts of bushland 
that lie west of the Freeway are not entirely continuous.  The various tracks and roads, 
easements, etc all present breaks to corridor continuity, affecting values such as size of 
habitat patches, fauna movement routes, visual continuity etc.   
 
The Freeway itself presents a significant break to corridor continuity, particularly where 
other land uses have established adjacent to the freeway, widening the cleared area (eg. 
around the Link Road interchange).  Three important links across the Freeway have been 
identified.  These are possible ground level connections under bridges where the Freeway 
crosses the mouth of Pambalong Swamp, an area of bushland south west of Minmi (north of 
the Link Road interchange) and patches of bushland extending either side of Lenaghans 
Drive and into the Tank Paddock.  The spatial association of the first and third of these areas 
creates a connection approximately 1800 metres wide from the main ridge of the Sugarloaf 
Range into Hexham Swamp (see Figures 9.7 and 9.8).  The second connection across the 
Freeway is threatened by expansion of the Freeway interchange, with the future construction 
of the Freeway extension to Branxton.   
 
Other features that create breaks in the connectivity of habitat and the spatial continuity of 
other values include: 
 
• local minor roads and tracks; 
 
• existing and proposed/approved new development.  Note that no corridors have been 

identified in any area zoned 2, 3, 4 or 5, except for where they cross the Freeway; 
 
• old mining areas/cleared areas are potential barriers to ecological processes and fragment 

the Aboriginal cultural heritage “pathway”.  Note, however, that there are  opportunities 
to restore connectivity through parts of land affected in this way by vegetation recovery 
in Bluegum Hills Regional Park; 

 
• historic heritage is less dependent on spatial connectivity than some other values as 

elements (other than the railway) are spatially discrete.  As noted in Section 6.0, railway 
alignments provide linkages between other elements of the historic heritage value of the 
study area; and 

 
• landscape connectivity is broken by multiple power transmission easements when 

viewed from the top of Mount Sugarloaf.  However, most lower elevation landscape 
viewpoints are not affected by these features (eg. the power easements through the 
bushland are not highly visible from major roads).  A second important aspect of 
landscape value continuity is the transition from one type of land use to another.  In rural 
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areas, the transition from grazed open space or bushland to wetland is gradual.  In 
contrast, the visual break between existing urban areas and wetlands or bushland is sharp 
and linear (see Plate 3.5).  Whilst a clearly defined break is important to manage 
bushfire risks, it is not desirable from a landscape perspective. 

 
 

10.2 THREATENING PROCESSES 
 
In addition to the fragmentation of patches of habitat and view corridors, there are several 
processes or activities operating at the local and regional scale that have the potential to 
threaten long term conservation of the identified conservation values.  These processes 
include: 
 
• uncontrolled 4WD and trailbike access to local roads and bush tracks (erosion, 

trampling, access for firewood and bush rock gathering that impact on habitat diversity, 
damage of Aboriginal sites and lack of respect for landscape context); 

 
• rubbish dumping – an important edge effect off all local roads/tracks and adjacent to 

residential areas; 
 
• escape of domestic plants and feral animals; 
 
• bushfire (and bushfire control/prevention procedures); 
 
• State significant infrastructure projects (eg. the F3 extension); 
 
• maintenance of power transmission easements, construction of further communication 

towers; 
 
• further agricultural clearing.  Conversely revegetation of long cleared areas can also 

have visual impacts and the landscape values need to be considered in parallel with the 
habitat values; 

 
• rural residential development in areas which currently have full canopy and multi layer 

habitat; 
 
• drainage management from urban areas.  Poorly controlled flow and water quality can 

have a significant detrimental impact on habitats present within drainage reserves; and 
 
• industrial or transport infrastructure development in the Freeway interchange areas.  

Major warehousing or other structures are highly visible developments, and can 
transform the visual impression of the region from the Freeway (eg. compare the Great 
Western Highway route to Penrith with the existing character of the F3 west of 
Newcastle).   The importance of development around the Freeway interchanges to 
regional employment growth is acknowledged.  However, these areas will need careful 
design guidance to ensure that they do not conflict with the conservation of ecological, 
cultural heritage and regional landscape values. 

 
Sections 10.3 to 10.5 provide an overview of management strategies for conservation 
corridors identified in the study area, to reduce risks associated with these threatening 
processes. 
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10.3 POTENTIAL USES AND MANAGEMENT WITHIN CORRIDOR AREAS 
 
As noted in Section 9.6, the conservation corridors identified for each of the natural and 
cultural values have been organized into three corridor areas with different levels of 
sensitivity.  Core Corridor 1 includes extensive areas with multiple high conservation va lues.  
Core Corridor 2 has smaller individual patches of values, but provides important links 
between Core Corridor 1 and other remnant bushland conservation areas to the south (in 
Lake Macquarie City Council).  A Conservation Context area provides buffer to the core 
corridors and protects visual landscape elements. 
 
Potential uses within each of these corridor categories, consistent with their sensitivity, are 
noted below: 
 

10.3.1 Core Conservation Corridor 1 
 
Core Conservation Area 1 (see Figure 9.7) extends from the crest of Mount Sugarloaf, down 
the main spur to Hexham Swamp.  This core area protects known ecological values (national 
to local), Aboriginal community values, Aboriginal archaeological values, landscape values 
and selected historic heritage values. 
 
This core area has a minimum width of at least 1600 metres, and is generally close to 2000 
metres in width.  This corridor includes the cleared patch of the Tank Paddock east of the 
Freeway. 

 
For long term management of the high values of this core conservation corridor, the 
following broad management directions are proposed as appropriate: 
 

- no new clearing except where necessary for regional or state level essential 
services; 

 
- passive recreation uses only, except for emergency service provision and 

maintenance of existing power easements; 
 
- control vehicle access along unsealed roads and tracks; 
 
- any use of the cleared area of the Tank Paddock should be consistent with 

restoration of native vegetation and fauna habitats in this area, to enhance 
connectivity across the Freeway from the ridge country to Hexham Swamp; 

 
- wherever possible, Freeway construction (eg. the F3 extension) should use designs 

that minimise fill of drainage lines with regional, state and national habitat values; 
 
- potentially restore public foot and bicycle access along the railway corridor; and 
 
- manage margins/adjacent land uses to protect the values of the corridor.  This is 

particularly relevant to fire management.  The Rural Fire Service will need to be 
consulted about the management of fire risks within and adjacent to Core 
Corridor 1. 

 
The restrictions to use implied by these broad management directions highlight the 
importance of future discussions about land tenure and a statutory land management 
framework for significant parts of the study area.  This discussion and negotiation is outside 
the scope of the present study.  Some broad potential issues and options are noted below, as a 
starting point. 
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An important State Government initiative that is currently receiving considerable attention is 
the concept of conservation offsets.  A conservation offset can be developed for a wide range 
of environmental values (including air quality and water quality as well as ecological and 
heritage values), and is intended to provide at least equivalent conservation value to an area 
or value that will be unavoidably impacted by a development.  The Principal and Secondary 
core Corridors in the current study area contain high ecological, cultural and landscape 
values that could be brought into conservation management as part of a conservation offset 
for development elsewhere in the vicinity (ie. as a requirement of a development consent). 
 
Whilst, to a large extent, tenure issues have not been resolved to date for potential offset 
areas in NSW, the concept does provide a policy framework by which some lands could be 
managed and/or acquired by relevant organizations, which could be private or public . 
 
Other options for management of private lands for conservation purposes include Voluntary 
Conservation Agreements (VCAs) and Wildlife Refuges, both of which are formal 
agreements with the Minister overseeing NPWS.  VCAs, in particular, go with the title of the 
land, and uptake of this management approach has been relatively low, compared to other 
types of conservation management agreement over private lands in NSW. 
 

10.3.2 Secondary Core Conservation Corridor (Core Conservation Corridor 2) 
 
Core Conservation Corridor 2 (see Figure 9.7) lies east of the Freeway and extends south 
from the Tank Paddock, through the Bluegum Hills Regional Park to the Link Road, to 
connect with existing corridors in Lake Macquarie City Council.  Core Conservation 
Corridor 2 also connects back to Core Conservation Corridor 1 across the Freeway between 
Minmi and the Link Road interchange. 
 
This corridor should aim for a minimum width of 500 metres, accepting that some dissection 
is unavoidable (eg. Freeway Link Road).  Revegetation of the Bluegum Hills Regional Park 
is a key management focus.  Existing and approved development adjacent to the Freeway 
makes connectivity back to Core Corridor 1 difficult.  However, protection and enhancement 
of remaining habitat connections (eg. to the southwest of Minmi village and north of the 
Link Road) will assist connectivity for ecological and cultural purposes.  Broad management 
directions include: 
 

- maintain a vegetated buffer along the Freeway Link Road; 
 
- potentially revegetate an area southwest of Minmi village to enhance connectivity 

across the F3; 
 
- revegetate the Bluegum Hills Regional Park and eventually the Summerhill Waste 

Facility.  (Note that total revegetation may not be possible due to landfill areas 
being capped to exclude water and Regional Park historic landscapes dependent on 
cleared areas for partial interpretation.); 

 
- maintain habitat/vegetation cover to link with LMCC conservation corridors; 

 
- contain further development at Freeway interchanges to existing cleared land as 

much as possible and ensure that design guidelines address visual impacts (eg. 
including buffer planting or offsets for major development); 

 
- provide community access for passive recreation use; and 

 
- contain Seahampton within existing cleared and zoned areas. 
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10.3.3 Corridor Context Area 
 
The Corridor Context Area lies principally to the north of Core Corridor 1, plus 
discontinuous areas along the southern boundary of the study area.  It incorporates primarily 
steep forested lands north east of Mount Sugarloaf and rural landscapes in the Sugarloaf 
foothills.  To the south, the context area includes small patches of forested land that are 
dissected by infrastructure or existing development.  Minmi village is in the context area 
(and is surrounded by core conservation areas), although it is important as a historic 
streetscape.  Broad management directions include: 
 

- allow development of major transport infrastructure, with appropriate controls to 
minimize habitat disruption and loss of visual context; 

 
- any expansion of Minmi village (eg. to the south and a small area to the west), 

consider protection of key historic features; 
 

- continue rural land uses in the northeastern part of the study area; 
 

- maintain forested lands along the Sugarloaf Range – most of these areas will be 
constrained by steep topography.  Fire management will be an issue in these areas; 

 
- large block rural residential development (with designated building envelopes and no 

clearing over the remainder) could occur in this area; and 
 

- restrict commercial/light industrial development to key areas, to prevent ribbon 
impacts along the freeway margins – maintain vegetation as much as possible 
between key interchanges. 

 
 

10.4 ZONING CHANGES 
 
Based on the objectives and criteria established in Section 7.0 and 8.0, the analysis of 
conservation values presented in this report suggests that some Investigation Zones in the 
Newcastle LEP 2003 would be more appropriately zoned for conservation.  The analysis also 
suggests that the current rural zoning of large areas within Cessnock City Council (on the 
lower slopes of the Sugarloaf Range, extending across the northern part of the study area) 
should be reviewed closely.   
 
It is important to note , however, that further analysis, addressing a wide range of other 
values and constraints, would need to be conducted before Council resolved to take this 
action. 
 
The relationship between conservation corridor areas and existing zoning is shown in Figure 
10.1.  Areas where the relative merits of conservation values and other social or economic 
values will need careful consideration include: 
 
• a strip of land west of the Freeway and extending south from the Pambalong Nature 

Reserve; 
 
• the area between Lenaghans Drive and the Freeway (north of Minmi) ; 
 
• the Tank Paddock; 
 
• an area east of Minmi and adjoining the northern boundary of the Bluegum Hills 

Regional Park; 
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• parts of the Summerhill waste facility (in the long term); 
 
• an area south of Minmi, and connecting the Bluegum Hills Regional Park west to the 

Freeway; 
 
• an area in the south east corner of the study area, south of Summerhill and north of the 

Link Road; and 
 
• rural zones in Cessnock City Council across the northern part of this study area, to 

provide for protection of steep heavily vegetated slopes that are visible across the lower 
Hunter. 

 
 

10.5 CONCLUSIONS AND FURTHER MANAGEMENT CONSIDERATIONS 
 
This study has operated within a brief specifically designed to highlight the conservation 
values of the study area.  The study area includes not only the western part of Newcastle City 
Council, but a large part of Cessnock City Council and the northern edge of Lake Macquarie 
City Council.  Several important outcomes of the study must be understood in the context of 
this combination of circumstances. 
 
• A Principal Core Conservation Corridor, extending from the crest of the Sugarloaf 

Range, down the main spur and including Pambalong Swamp, to link with the Hexham 
Swamp Nature Reserve areas, has the potential to protect multiple ecological values, 
cultural heritage values and scenic values.  This Core Conservation Corridor crosses two 
local government areas, and is principally in private ownership.  Newcastle City Council 
will need to consult further with Cessnock City Council and the land owner, as well as 
NPWS and other stakeholders (including the RTA), before any decision on the future 
management of this land is made. 

 
• A Secondary Core Conservation Corridor incorporates connected land parcels on either 

side of the Freeway and provides opportunities for links between the Principal Core 
Conservation Corridor and forested lands to the south.  Although the management 
options suggested for this area are less constraining than for the Principal Core 
Conservation Corridor, the challenges for achieving sustainable conservation outcomes 
in this area are great.  A single land use (conservation) with minor allowances for power 
transmission and road transport is suggested for the Principal Core Conservation 
Corridor.  Additional land uses, and a wider range of adjoining land uses are considered 
for the Secondary Core Conservation Area.  This means that very close attention will 
need to be paid to the management of each use, to ensure that potential threats to the 
integrity of conservation values are avoided.  In two areas, the long term management of 
conservation connectivity also depends on the restoration of habitat.  Overall, there is 
less certainty attached to the conservation outcomes from the Secondary Core 
Conservation Area than the Principal Core Conservation Area. 

 
• The Tank Paddock is considered to lie within the Principal Core Conservation Corridor.  

The suggested management options for the Principal Core Conservation Corridor appear 
to leave little opportunity for urban development on this parcel of land.  This project has 
focused on the conservation values of the Tank Paddock, and provides detailed 
information that can be considered by Council in association with the social and 
economic values of the land, and with physical constraints implied by its location and 
terrain (eg. drainage, fire, geotechnical issues).  These matters are largely outside the 
scope of the present study.  It is stressed therefore, that the outcomes of this study will 
inform the decision making process for the Tank Paddock, but are not in themselves the 
decision making process. 
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• The conservation values of much of the study area are very high, and if Council chooses 

to give priority to the conservation values of the western part of the city in determining 
its land use strategy, then much of the land that is currently zoned for investigation 
would be rezoned to conservation rather than urban development.  The study results 
confirm that Newcastle City Council has only a small area of unconstrained urban 
growth area (taking constraint to include land which is physically constrained and land 
which has alternative high value uses). 

 
• A further issue that will need to be resolved prior to implementation of any formal 

conservation management strategy is land tenure.  Although it is recognised that much of 
the study area, and a very high proportion of the land identified as having high 
conservation values, is in private ownership, land tenure has been treated as a neutral 
issue in this study.  Land tenure is not an issue in determining the conservation value of 
the land, but is very important in developing a conservation management strategy.  
Newcastle Council should certainly engage in consultation about potential conservation 
offsets in the western part of the Local Government Area. 

 
• The information that has been used in this report is not appropriate for making detailed 

site planning decisions and further detailed technical studies will be required for any 
individual rezoning or development application. 
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MINMI CORRIDOR AND TANK PADDOCK SCENARIOS WORKSHOP 
ATTENDANCE SHEET 
THURSDAY 19 JUNE 2003 

 
Name Organisation Address Phone No. 

Joyce Pascoe BGH Panel 117 Woodford Street, Minmi  
Jean Plant Minmi Progress Association 101 Woodford Street, Minmi  
Clarice Hamling Minmi Progress Association and 

Minmi resident 
31 Woodford Street, Minmi  

Kerry Hinds Minmi Progress Association 77 Woodford Street, Minmi  
Barry Scully NCC 136 Springfield Avenue, Kotara  
Bill Hanlaey NCC   
Brian Eastoe Eastoe Consulting 83 National Park Street, Merewether  
Trevor Hamling Maryland Progress Association 59 Callan Avenue, Maryland  
Nancy Malcolm ACCON 4 John T Bell Drive, Maryland  
Colin Chapman Beltray Pty Ltd  0414 688 139 
Geoffrey Rock Coal and Allied  6570 0304 
Jack Downey Resident   
Helen Smith Parks & Playground Movement   
Bill Livingstone Newcastle Cycleways  4954 2329 
Greg Burnitt Monteath & Powys  4926 1388 
Tibor Kovats GHD Pty Ltd  4979 9999 
Doug Lithgow Parks & Playgrounds Movement  4943 1781 
Ann Lindsay Hunter Bird Observers Club  4951 2008 
Ben Morrow Wilderness Society  4929 4395 
Steve Phillips Wilderness Society  4929 4395 
Jennifer Green National Parks Association  4963 2180 
Michael Green National Parks Association  4963 2180 
Dennis Hirst Hexham Swamp Rehab  4997 3212 
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Name Organisation Address Phone No. 
Colin Ninness Minmi Progress Association 20 Bell Street, Minmi  
Peter Marler NCC   
Greg Allen NCC   
Sharon Pope NCC   
Natalie McCabe NCC   
Mike Scanlon Newcastle Herald   
Geof Mansfield NCC   
Cllr Gaudry NCC   
Cllr McLeish NCC   
Max Maddock Wetlands Centre and Hunter Bird 

Observers 
1770 Clarence Town Road, Glen Oak 2320  

David Gibbins NCC   
Frank Cosgrove NCC   
Eric Manning Conservationist 243 Lawson Street, Hamilton  
Paul Mitchell BGH Panel   
Marilyn Eade NCC Councillor   
Greg Giles National Parks & Wildlife Service   
Suska Scobie Parks and Playground Movement   
Bruce Colman Parsons Brinkerhoff   
Lyn Patrick LMCC   
Russell Rigby Department of Mineral Resources Singleton  
Robyn Millington Parks and Playgrounds Fullerton Cove  
Ernie Walpole National Parks Association Lambton  
P McGlon Newcastle Cycleways Newcastle  
Keith Parsons National Trust 1/161 Scott Street, Newcastle  2300  
Michael Osborne  Parkway Avenue, Bar Beach  
Nick Staheyeff HCMT C/- NCC  
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APPENDIX 3 
 
Criteria Used to Assess Archaeological Research Potential 
 
Archaeological Research Potential 
 
The archaeological research potential of a site depends on factors such as: 
 
• the state of preservation of the site or artefacts it contains relative to other sites of the same 

type previously known from an area (its archaeological integrity and intactness); 
 
• the inclusion of the site in a complex of other sites or site types which may give it greater 

potential for answering research questions than an isolated site (connectedness); 
 
• the complexity of a site (ie. the nature and diversity of the site contents); 
 
• the potential for there to be intact subsurface archaeological deposits (PAD); 
 
• the potential of a site or artefacts it contains to provide informa tion to answer questions of 

relevance to the contemporary archaeological/Aboriginal community.  
 
Integrity and Intactness 
 
Each archaeological site represents a number of pieces of evidence spatially organised by human 
behaviour and by subsequent environmental effects. When a site has been subject to relatively 
few environmental and/or cultural post-depositional processes it will represent more directly the 
original human activities that created it. Such undisturbed sites are considered to have greater 
archaeological integrity because of their intactness. In sites which have been heavily disturbed by 
natural and/or cultural post-depositional processes much of the information about the past 
Aboriginal use of the site will be lost.  
 
Connectedness 
 

Connectedness refers to the relationship between sites within an area. Connectedness can be 
considered in a number of ways, at a number of scales. In its broadest sense, ‘connectedness’ 
refers to patterns linking sites within an area. Connectedness is often difficult to ascertain as the 
chronological sequence of use of the sites is generally unknown and thus connectedness must be 
related to other features of sites and/or their assemblages. Sites may appear connected due to their 
location within the landscape (eg. a series of grinding groove and camp sites along a creekline) or 
because of the nature of their assemblages (eg. the use of similar raw materials for the production 
of stone implements and the same reduction sequences aimed at producing similar implement 
types) or the nature of features within the sites (eg. heat treatment pits, hearths, knapping floors). 
In some cases, it may be that a series of sites within an area relates to a number of different 
activities which are in fact all components of a single land use system (eg. a stone quarry, a camp 
site at which reduction of that stone takes place, a sandstone outcrop on which that stone is 
ground). As mentioned above the difficulty with assessing such an aspect of connectedness arises 
in demonstrating that all of the sites relate to the same period of time. While it is broadly possible 
to assign some artefacts to limited time periods (backed blades, Bondi points, eloueras, edge 
ground axes), these time periods still span thousands of years and the artefacts in question 
generally only represent a minor component of most assemblages and thus their presence cannot 
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be used to make statements about the majority of the artefacts within any assemblage. Thus, the 
use of “artefact types” to date surface assemblages remains too broad (eg. 4000 years) to be 
useful in discussing the operation of a pattern of Aboriginal land use at any given time and to 
make judgements related to connectedness. 
 
Complexity 
 

The complexity of a site or group of sites is assessed on the basis of their ability to contribute to 
our understanding of the Aboriginal past. The more complex a site, the more potential it has to be 
interpreted in an informative way. Complexity can be related to the artefact assemblage and/or 
the nature of the sites (features) and intra and inter-site spatial patterning. 
 

Potential Archaeological Deposits 
 

Potential archaeological deposits (PADs) are places where the sub-surface profile is assessed as 
having a high probability of containing cultural heritage material in a relatively undisturbed 
context, or where disruption factors can readily be accounted for in interpreting the patterns and 
characteristics of archaeological objects. Factors that need to be considered when assessing PADs 
include: 
 
§ the depth of the ‘A’ horizon profile relative to the natural profile in that location; 
 
§ any potential disturbances to the sub-surface environment (eg. ploughing, bioturbation, 

burning); 
 
§ the probability of cultural materials being present as assessed through the environmental 

setting and/or a surface artefact assemblage; and 
 
§ any geomorphic agencies likely to have affected the area (eg. creek channel migration, 

colluvial or alluvial depositional processes resulting in buried or other isolation from 
destructive slope processes).  

 
Rarity and Representativeness 
 
One of the objectives of cultural heritage management is to ensure that a representative sample of 
all site types is preserved in the variety of landscapes in which they occur. Unlike many other 
natural resources and some related aspects of cultural landscapes, archaeological sites are non-
renewable.  Once they are destroyed they cannot be replaced or replicated. As a result, one of the 
aims of a scientific value assessment is to examine the potential for newly discovered sites to 
provide representative examples of a particular site type. 
 
All sites can be described as representative of a particular site type, however, certain aspects of 
sites increase both their rarity and representativeness value. Some sites contain elements that are 
uncommon to the area in which they are located. Examples would be sites with hearths or rock 
shelters with art. Such sites have high rarity value in the study area. Other sites may be composed 
of common elements, but may be preserved in such a way, or may be arranged with such 
complexity that they will have great value in representing the site type, but in an unusually 
informative way. Sites of a similar type which are heavily disturbed or lack complexity have less 
ability to provide information about the kind of activities that took place in the sites. Sites that 
have integrity and intactness and/or PADs of high value for research also have a high rarity value. 
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Extract from Newcastle City 
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APPENDIX 6 
 

Extract from Newcastle City 
Wide Heritage Study, 1996, 
Volume 4 (Additional Items) 
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Extract from Minmi 
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