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DRAFT NSW HERITAGE STRATEGY
Submission by Geotourism Australia, a wholly owned entity of the
Australian Geoscience Council Inc.

The Australian Geoscience Council Inc (AGC) is the Peak Council of geoscientists in Australia. It
represents eight major Australian geoscientific societies with a total membership of over 8,000
individuals comprising industry, government, and academic professionals in fields including geology,
geophysics, geochemistry, mineral and petroleum exploration, environmental geoscience,
geotourism, hydrogeology, geomorphology, and geological hazards. https://www.agc.org.au/

In 2024, the AGC decided to pursue the implementation of geotourism strategies through a
rebranded entity to be known as Geotourism Australia www.geotourismaustralia.org.au

Purpose of the Submission

Geotourism Australia wishes to make the case for the values of both natural heritage (with a
specific focus on geoheritage) and cultural heritage, both indigenous and mining, to be specifically
identified in the finalised NSW Heritage Strategy.

Introducing Geotourism

Geotourism is an established concept in many places around the world, especially Europe, North
America, and China. Geotourism is defined by the US National Geographic Society (and updated by
the Arouca declaration in 2011, as ‘tourism that sustains or enhances the distinctive geographical
character of a place—its geology, environment, heritage, aesthetics, culture, and the well-being of
its residents’. Importantly, geotourism is heavily endorsed by UNESCO and supports a range of
UNESCO Sustainable Development Goals. The Geological Society of Australia has defined geotourism
as ‘sustainable tourism which focuses on an area's geology and landscape as the basis for providing
visitor engagement, learning and enjoyment.’

At the foundation of geotourism is the physical landscape, which shapes the geosystem services
provided to the biota and human societies that live in the place. Geotourism is therefore integrated
— it sees geology and landscape as the foundation bedrock around which society, culture, and
ecosystems interact. As such, UNESCO recognises that geotourism can be practised in wild and
protected places such as World Heritage Areas (e.g., Blue Mountains, Great Barrier Reef, Tasmanian
Wilderness World Heritage Area), but also in areas with significant modification, and in UNESCO
Global Geoparks.
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In Australia, we have embraced the inclusive nature of the geotourism concept and have
understood the inter-relationship between natural and cultural heritage elements. By focusing on
the geology and geomorphology (i.e., physical geography) as well as the ecology and culture arising
from these geological characteristics, it is believed in Australia that geotourism adds considerable
content value to traditional nature-based tourism as well as to cultural tourism, inclusive of
Aboriginal tourism, thus completing the holistic embrace of ‘A’ (abiotic — climate, sky, landscape,
and geology) plus ‘B’ (biotic — flora and fauna) plus ‘C’ (culture, both indigenous and post European
settlement) aspects.

For the geoscience community, geotourism promotes tourism through visits to geological features
(geosites) in both protected and non-protected areas including those characterised by mining
heritage, use of ‘geotrails’ and viewpoints, guided tours, geo-activities (such as geological time trails,
fossil walks, rock gardens etc.), and patronage of visitor centres and museums.

Importantly, ‘geotourism is undertaken in all areas, including places utilised by people (cultural
tourism) and where primary industry activities (i.e., agriculture/agritourism, mining, and forestry)
are prevalent, and in areas with Aboriginal land tenure or are subject of cultural interest. It is
therefore about the place, regardless of its condition.

‘Geotourism Industry’ and Geoparks

Supported by the UNESCO Global Geopark program, geotourism attractions are now being
developed around the world primarily as a sustainable development tool for the development of local
and regional communities, i.e., at the core of the ‘geotourism industry.” Globally, geoparks are being
established to enhance awareness, appreciation, and protection of geoheritage - protected
geological and geomorphological features and phenomenon promoted in geoparks as the
centerpiece of 'single, unified geographical areas where sites and landscapes of international
geological significance are managed with a holistic concept of protection, education and sustainable
development'. In Australia, as a first step, geopark proponents are now being encouraged to identify
a ‘GeoRegion’ as a mechanism for exploring, assessing, and seeking both government approval and
community support for geopark development.

Geoparks can be regarded as accommodating the ‘highest order’ of geotourism and
geoconservation, in the same way that World Heritage Areas and national parks might be seen as
the highest order of protection and enjoyment for biodiversity, culture, and geodiversity. Therefore,
whilst the establishment of geoparks highlight one form of geotourism, they most definitely provide
opportunities to celebrate and explore the Earth’s natural features whilst also incorporating culture,
protections, and sustainability in a way that is true to the core values of all nature-based tourism in
Australia.

Geoparks, World Heritage Sites and Indigenous Protected Areas

Geoparks have been established world-wide to create enhanced opportunities for the people who
live within their boundaries and foster economic benefits for them, usually through the development
of sustainable geotourism. By attracting an increasing number of visitors, a geopark fosters local
socio-economic development through the promotion of a quality label linked with the local natural
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and cultural heritage. A geopark encourages the creation of local, innovative enterprises and cottage
industries involved in geotourism and geological inspired products.

Geoparks also focus on community engagement and ownership. In Australia, national parks focus
principally on biodiversity aspects of natural heritage, and often with insufficient attention given to
geological heritage. Indigenous protected areas and world heritage areas have similar, specific
remits. In contrast geoparks can span multiple land tenure boundaries and are both a regional
development concept as well as a branding tool. They achieve these goals through geoconservation,
education, and geotourism. Unlike World Heritage Areas and other protected lands, geoparks can
comprise both protected and non-protected areas and enable and celebrate sustainable
development, including the provision of housing, resource extraction and forestry within parts of the
geopark.

There are now hundreds of geoparks around the world. Support to individual geoparks is offered
through the Global Geoparks Network (GGN), most of which are in Europe, the UK and Ireland, and
Canada. By 2025, this global membership had increased to 229 from 50 countries. The original target
of the GGN is establishing 500 geoparks around the world. The fact remains that Australia is the only
continent in the world which lacks UNESCO Global Geopark development at a time that Australia’s
tourism competitors are increasingly offering this highly attractive and branded product which has a
dedicated ‘bucket list’ following. https://en.unesco.org/global-geoparks/list

Whilst the USA (no longer a member of UNESCO) is not embarking on developing UNESCO Global
Geoparks, the National Park Service, an agency of the USA Government, manages all national parks,
most national monuments, and other natural, historical, and recreational properties with various title
designations, sharing many of the attributes of geoparks, as has been perceived by Americans as
exemplars of geotourism.

There are outstanding geological and palaeontological forms within the Flinders Ranges of South
Australia that have recently qualified it as a nomination site for a World Heritage Listing, of which
there are 20 major sites in Australia https://whc.unesco.org/en/statesparties/au , noting that 14 of
these are major, geotourism (i.e. nature-based) destinations located on Mainland Australia and on
Lord Howe Island.

Geotourism Australia has been collaborating with the Victorian Goldfields World Heritage Bid
(involving 15 Victorian Councils) to be positioned as a NGS supported initiative, and in return for
geotourism to be recognised as a key driver for regional development across the heritage mining
sites of Central and NE Victoria.

The National Geotourism Strategy

Launched by the AGC in April 2021, the National Geotourism Strategy (NGS)
https://www.agc.org.au/geoscience-in-australia/geotourism/ with its seven key strategic goals has
been developed to support the orderly development of major geotourism projects such as geoparks
and other activities in line with overseas trends and domestic regional development imperatives.

As an outcome of the NGS, Geotourism Australia has recommended that groups wishing to establish
potential geoparks should explore various alternative options for geotourism development, such as
by first establishing GeoRegions.
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In Australia, GeoRegions can be single, unified geographical areas where sites and landscapes of
geological significance are linked together around a central natural or cultural value. Their intended
‘bottom-up’ approach of combining conservation with sustainable development aims to involve local
communities. The establishment of GeoRegions as a first exploratory step has now been accepted by
the State/Territory Geological Surveys, through the auspices of its nationally focused Geoscience
Working Group (GWG).

The development of GeoRegions should include the establishment of geotrails between sites of
important geodiversity, such as robust geoheritage sites, geological ‘monuments’ and landforms, or
features recognised in state or national heritage registers.

The GeoRegion mechanism provides a framework to undertake comprehensive consultation with the
full range of interested or impacted community groups (including Aboriginal communities) and to
resolve any identified land-tenure conflict issues that may arise. The following provides a guide to
establishing a geotourism project using this mechanism. This approach offers the opportunity for
proponents using the language of ‘GeoRegions’ to explore various alternative options for geotourism
development, including a strong focus on the establishment of geotrails between sites of geological
merit as interpretive sites, including robust geoheritage sites, some of which may already have been
established as geological ‘monuments’ or recognised in state or national geoheritage registers.

In summary, the pursuit of geotourism through the NGS offers the potential for new industries and
employment opportunities through the development of major projects within Australia.

The NGS is being directed by a Steering Committee to implement seven strategic goals.

1. Assessment and promotion of new digital technologies to highlight and interpret
natural and cultural heritage, highlighting geology and landscape.

2. To define an approval pathway for major geotourism projects. Currently Geotourism
Australia is of the view that the establishment of the NGS offers the best means of
ensuring an orderly development of geotourism based on having first gained
government support and endorsement, recognising that each state and territory has
individual needs and priorities. The NGS is aiming to establish a national set of
administrative procedures for ‘georegional’ assessment to provide for potential
geopark nomination at state and national levels and, as approved by governments, at
a UNESCO Global Geopark level. GeoRegions are explained in the following video
https://bit.ly/3TW3LWz

Of the three currently approved GeoRegions in Australia, two (Ku-ring-gai and Glen
Innes Highlands) are located in New South Wales.

3. To establish a framework for creating high quality, sustainable geotrails.
4, To establish a national listing for geoheritage sites suitable for geotourism.
5. To develop geotourism in regional mining communities with potential geoheritage and

cultural heritage sites. This goal focuses on geotourism opportunities in regional areas
which occur outside parks and reserves, but which may contain interesting features
and narratives including geological, biological, and cultural elements. Goal 5 is
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designed to develop geotourism in areas with regional communities (especially past
and present mining communities) not covered by significant conservation legislative
protections, but which are still worthy of recognition and promotion. It unites a cross-
section of representatives from mining groups, Aboriginal heritage and tourism
groups, conservation, tourism, as well as academia to explore tourism potential in
places containing geodiversity that have been exposed or modified by human activities
(especially mining & quarrying), or has significant additional value to people, through
cultural history, recreational use, or educational opportunity.

6. To strengthen Australia's international geoscience standing through geotourism
excellence.
7. To develop and enhance geoscience interpretation and communication skills for

everyone actively involved in the presentation of geosites, enabling the provision of
accurate and thematic information in an accessible manner.

NGS Goal 4: To establish a national listing for geoheritage sites suitable for
geotourism.

In November 2023, chaired by Jason Bradbury, a leading geoheritage specialist, the Working Group
responsible for establishing this national listing issued guidelines https://bit.ly/3NiMDco for
determining geosites suitable for geotourism.

To be considered, geoheritage and geodiversity are closely related concepts within the geosciences
and conservation fields, but they serve distinct roles:

Geodiversity
Firstly, geodiversity refers to the natural variety of geological (rocks, minerals, fossils),

geomorphological (landforms and processes), and soil features, as well as their assemblages,
relationships, and systems. It includes:

J Rock types and mineral compositions.

) Fossil records.

. Landforms like mountains, caves, dunes.

) Active earth processes like erosion or volcanism.
) Soils and their variation across landscapes.

Geodiversity provides many essential ecosystem services, e.g., surface and groundwaters, soils, rock
weathering and carbon sequestration, and habitat diversity. Geodiversity in the form of landscapes
also generates many key tourist attractions. Geodiversity is also an essential element of Aboriginal
culture, with landscape respected as an ancestor. Geodiversity in the form of landscapes also
provides many key tourist attractions. Geodiversity is also an essential element of Aboriginal culture,
with landscape respected as an ancestor.

Draft NSW Heritage Strategy
Submission by Geotourism Australia of the Australian Geoscience Council Inc. pg. 5



https://bit.ly/3NjMDco

Geoheritage values

Geoheritage is the recognition of geological sites, features or areas with significant scientific,
educational, cultural, and/or aesthetic value that offer information and insights into the formation
or evolution and history of the Earth, or that can be used for research, teaching, or reference. In
setting priorities for capital works and maintenance programs, the integrity of vulnerable sites with
geoheritage value should be considered. This includes:

J Outstanding geological formations.

J Stratigraphic sections that tell part of Earth's history.

J Sites important to the understanding of Earth processes.

. Places with cultural or historical links to geology (e.g., sacred rocks or fossil sites).

° Publicly accessible museums which display mineral specimens, fossils, and rocks. In

New South Wales, these include the following facilities.

Australian Museum, Sydney.

Australian Fossil and Mineral Museum, Bathurst.
Albert Kersten Mining Museum, Broken Hill.

Crystal Kingdom, Coonabarabran.

Emmaville Mining Museum, Emmaville.

Age of Fishes Museum, Canowindra.

Geological Survey of NSW, Londonderry.

Howard Warner Collection, University of Wollongong.

VVVVVVVYVY

Geoheritage is selected and valued geodiversity—it’s the part we aim to protect, celebrate, or
interpret as a result of its importance.

A revised global framework for the application of criterion (viii) of the World Heritage Convention as
it applies to World Geological Heritage has been released in recent years by the IUCN
https://portals.iucn.org/library/sites/library/files/documents/2021-025-En.pdf

An important consideration of these values must be the protection of vulnerable sites.

In Australia, one of the key AGC societies, the Geological Society of Australia (GSA)
https://bit.ly/400HUwx with State and Territory bodies, identifies sites of geological significance,
maintaining a list of sites of local, regional, national and international significance, and providing
advice for planning and management. Best Practice for managing natural heritage requires, amongst
other environmental matters, specialist insights such as those required for managing sites of
geoheritage significance. A specialised standing committee exists within the GSA, to consider
geoheritage across Australia and offers specialised professional expertise through its volunteer
membership base that is eager, enthusiastic, and willing to assist with these assessments.

The GSA also seeks to be consulted in the planning of proposed developments to ensure that
currently known or prospective geoheritage sites be considered in the planning process and
preserved for prosperity.
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Stratotype (Type Section) protection

Geoscience Australia maintains the Australian Stratigraphic Units Database (ASUD) which provides a
consistent national reference for geological formation and relationships. Understanding these
formations, extents and relationships is critical to understanding the geological framework and is
important for agriculture, water conservation and management, mineral and energy exploration, and
a variety of other scientific or commercial endeavours.

Formations observed in one location may be similar to the other sites and thus can be mapped based
on a ‘typical’ section or exposure. These type sections are essentially a fingerprint of a particular
formation which — once defined — may influence the maps on which that unit extends. If these sites
are compromised — it would be extremely detrimental to the overall understanding of the geological
evolution.

National Heritage Listing

The National Heritage List documents the places of outstanding heritage importance to Australia as
a nation. The following extract details those sites within NSW which celebrate outstanding natural
and cultural heritage.

e Australian Alps National Parks & Reserves.

e City of Broken Hill (mining heritage).

e Gondwana Rainforests

e Greater Blue Mountains (refer below).

e Ku-ring-gai Chase National Park, Lion, Long and Spectacle Island Nature Reserves (refer
below).

e Kurnell Peninsular Headland.

e Lord Howe Island.

e North Head.

e Old Great North Road.

e Royal National Park & Garawarra State conservation Area.

e Snowy Mountains Scheme (geoheritage and built heritage).

e Warrumbungle National Park.

e Willandra Lakes Region.

Some 50% of the Ku-ring-gai GeoRegion comprises the Ku-ring-gai Chase National Park and other
protected reserves where geoheritage sites requiring special protection are described, for example:

Barrenjoey Head

Barrenjoey Head is the type locality of the trace fossil species Barrenjoeichnus mitchelli.
These vertical to steeply inclined sub-cylindrical burrows with variable diameter were likely made by
worms of unknown affinity.
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Tessellated pavement with Aboriginal art

Tessellated sandstone pavements have been described in detail from three separate localities in Ku-
ring-gai Chase National Park. Whereas tessellated pavements generally form from well

developed joint sets, the Ku-ring-gai Chase National Park occurrence has no continuity with depth,
as the vertical sides of the polygonal blocks extend to only 20 cm depth. This site is unique from both
cultural and geological perspectives.

In addition, not located within a protected area, Long Reef Point is the type locality of the amphibian
Bulgosuchus gargantua. The type specimens were collected from the Bulgo Sandstone and are
represented by an incomplete mandible and a femur. It is the largest (about 1 m long) known Early
Triassic temnospondyl and the earliest occurrence of one in the Sydney Basin Triassic sequence.
Currently, this species is only known from this type locality. Numerous other bones and teeth of
probable mastodonsaurids were also found here.

Long Reef Aquatic Reserve extends from mean-high tide mark to 100 m offshore and prohibits
collection of any life-forms (alive and dead). It has been recommended Long Reef be included with
other headlands as part of the geological heritage of NSW and it has been listed on the former
Register of the National Estate. However, the registration was recorded because of its extant flora
and fauna, with no mention of its geological and palaeontological importance.

Greater Blue Mountains Area (GBMA) — Proposed additional heritage values and areas National
Heritage Assessment

The GBMA was inscribed on UNESCO’s World Heritage List in 2000 for its outstanding biodiversity
values. In 2007, the GBMA was added to the National Heritage List for similar values for which it was
included on the World Heritage List. The Australian Heritage Council has been assessing the listed
place and some adjacent lands for additional National Heritage values. It is understood that this
assessment would not change the current World Heritage listing. The guidelines (issued in 2022) for
invited submissions are detailed in Attachment ‘A’.

Proposed additional National Heritage values for the GBMA

The Australian Heritage Council has stipulated that heritage values are assessed against nine National
Heritage criteria (a-i). The Council’s preliminary assessment was that the place might have additional
nationally significant biodiversity, geoheritage, aesthetic and historic heritage values under criteria
(a), (b) and (e).

National Heritage criterion (a) Events and processes: in relation to the complex geological history
of the place and its resultant geological features, the diversity of eucalypts and the evolution of
ecological communities, and for the important historic first crossing of the Blue Mountains by
Europeansin 1813.

National Heritage criterion (b) Rarity: due to the presence of rare geological formations including
pagodas, slot canyons, bottleneck valleys, perched lakes, high altitude aeolian dunes and the
ancient Jenolan Caves karst system, as well as relict flora with Gondwanan origins and the
Temperate Highland Peat Swamps on Sandstone Threatened Ecological Community.
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National Heritage criterion (e) Aesthetic characteristics: for the natural beauty of the place and as
a powerful, spectacular and distinctive landscape highly valued by the Australian community.

The Geological Society of Australia (GSA) has made a submission in November 2022 and supported
by a detailed submission from Dr Peter Hatherly, a GSA Member and a specialist on Blue Mountains
geology and geomorphology. These submissions are also included for the record in Attachment ‘A’
and to demonstrate the opportunity to recognise the importance of geoheritage in this high-profile
World Heritage Area. Of additional interest, it should be noted that the location of coal mining
heritage in the Ruined Castle locality of the Jamison Valley has not been formally recognised.

It is understood that the Australian Heritage Council has not yet made a determination about these
proposals.

NGS Goal 5: To develop geotourism in regional mining communities with potential
geoheritage and cultural heritage sites.

This goal focuses on geotourism opportunities in regional areas that occur outside parks and
reserves, but which may contain interesting features and narratives including geological, biological,
and cultural elements. It unites through collaboration representatives from mining groups, Aboriginal
(First Nations People) heritage, and tourism groups, to explore new geotourism opportunities. This
goal is being implemented by a working group chaired by an eminent physical geographer, Dr
Melinda McHenry, Associate Head of School, Learning and Teaching at Utas.

This goal recognises that there are a range of landscapes in Australia that contain either Aboriginal
and/or European settlement value, and which do not fit into more ‘traditional’ narratives of
geotourism in unmodified or protected areas. Mining landscapes, both past and present, possess
important educational values and offer interesting aesthetics and experiences that could be of
considerable interest to tourists, given the richness and extent of Australia’s mining heritage.
Moreover, there are many other opportunities for celebrating and interpreting other elements of
non-indigenous cultural heritage e.g. early explorers, transport systems such as Cobb & Co, early
agricultural and forestry development etc.

Mining Cultural Landscapes

UNESCO defines cultural landscapes as ‘cultural properties that represent the combined work of
nature and of man.’

Mining cultural landscapes refer to areas where the historical and cultural aspects of mining activities
have left a lasting imprint on the environment and the resident communities. These landscapes often
showcase the interaction between humans and their natural surroundings in the context of resource
extraction. Mining cultural landscapes can include a variety of elements that attest to the impact of
mining on both the physical environment and its cultural heritage as follows.

Abandoned Mines: The built infrastructure of mines, such as shafts, tunnels, and equipment can
become integral parts of a mining cultural landscape. These structures often reflect the technology
and methods used during different periods of mining history.
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Mining Towns: Settlements that emerged to support mining operations, complete with housing,
schools, and other infrastructure. These towns can illustrate the social and economic dynamics
associated with mining communities.

Industrial Infrastructure: Beyond the mines themselves, mining landscapes may include processing
plants, smelters, and other industrial facilities that played a role in extracting and refining minerals.

Transportation Networks: Railways and roads developed to facilitate the movement of mined
materials to markets. These elements contribute to the overall character of mining cultural
landscapes.

Cultural Practices: Mining often shapes and impacts on the culture and traditions and practices of
communities, including the First Peoples and their custodianship of Country.

Environmental Impact: The ecological changes resulting from mining activities, such as altered
landscapes, waste disposal sites, and environmental degradation, all of which can be addressed
through sophisticated rehabilitation practices, and with ‘new value’ land use created through
creative transformation processes https://bit.ly/4n4lhnHM and https://bit.ly/41GDwsj

Heritage Sites: Some mining cultural landscapes include specific sites or structures that are
recognised for their historical or cultural significance and may be preserved as heritage sites.

A representative listing of mining heritage sites in New South Wales are detailed in Attachment ‘B’.
In addition, objects representing mining heritage are on display at the following museum facilities
which include.

e Daydream Tourist Mine, Broken Hill.

e Great Cobar Heritage Centre, Cobar.

e History Hill Tourist Mine and Visitor Centre, Hill End.
e Kandos Bicentennial Industrial Museum, Kandos.

e Lithgow State Mine and Heritage Park, Lithgow.

e Sir Edgworth David Memorial Museum, Abermain.

e Morpeth Museum, Morpeth.

Conserving mining cultural landscapes is crucial for understanding the historical development of
regions shaped by mining activities. Recognition and protection of these landscapes can occur
through various means, including heritage designations (e.g., the proposed World Heritage listings of
the Victorian Goldfields and the South Australia’s Burra/Moonta Cornish mining areas), mining-
centric UNESCO Global Geoparks, mining parks (some 70 in China), as well as through interpretation
centres and geotrails.

Goal 5 recognises that mining and minerals and the impact that this sector has had to date, and
continues to have, on the State of NSW. Any consideration of heritage within the State is not
complete unless the heritage attached to its mining history is properly acknowledged and
documented. The very development of many areas of the state were determined by the discoveries
and subsequent settlement associated with mining. The very lives and living conditions of its
inhabitants were, and to a considerable degree still are, dependent on mining, as is the past and
present contribution to its economy.
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Chaired by Dr Sandra Close AM, representatives of the Heritage Committee of The Australasian
Institute of Mining and Metallurgy (AUSIMM) https://bit.ly/311wIQd actively participate in the
Implementation of this goal.

Hence, developing geotourism in regional mining communities with potential geoheritage and
cultural heritage sites is one of the key goals of the NGS. For example, the Glen Innes Highlands
GeoRegion has a rich mining heritage. Commencing with the gold rushes in the 1850’s, mining was a
significant activity throughout the Region until the early 1900’s. The need for metals during WWI and
WWII resulted in the reopening / reworking of mines. Intermittent exploration and mining have
occurred over the past 80 years with several gold, antimony and tin mines still operating today. Since
the 1850’s the region has seen major production of gold, tin and antimony and lesser production of
silver, lead, copper, molybdenum, tungsten, bismuth, gemstones, and industrial minerals,

Mine Closure Opportunities for Geotourism Development

Geotourism opportunities could also arise from the consequences of mine closure, much of which is
currently oriented to environmental remediation. There is scope to include the preservation of
mining heritage in situ with the geotourism or geoheritage potential being accepted as the rationale
for conserving these assets as important cultural heritage assets for new geotourism product
development.

In Queensland, an industry-led cluster, EnviroMETS QIld, has been working collaboratively with
industry and environmental groups to explore ways to repurpose mining landscapes. This cluster has
the demonstrated capability to solve industry-wide problems, such as increasing value of post mining
land use. Geotourism Australia, with its focus on developing mining cultural landscapes within
defined GeoRegions, is a committed contributor to this ecosystem, providing advice about
geotourism and mining heritage issues.

The recent shared experiences of this cluster have identified various distinct areas of future value in
closing and abandoned mining sites through quantifying value generated by different comparable
land use options such as,

e Identifying and valuing prospective further mineral extraction and/or land rehabilitation
options;

e Repurposing sites for innovative non-mining commercial operations such as through
geotourism;

e Evaluating changes to natural environment and biodiversity; and

e Understanding and estimating tangible value of both the culture of First Nations people and
mining heritage through geotourism.

While mining operations may have extracted much of the original value of the land, Geotourism
Australia believes that this innovative approach provides the Australian mining industry and local
government with the insights to devise innovative and sustainable repurposing, recommercialising,
and rehabilitation solutions to ensure that the land is valuable to its next custodians. Of particular
relevance to NSW, the NSW Legislative Council has recently released a report on the Beneficial and
Productive Post-mining Land Use (Report 53, April 2025).
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Aboriginal Cultural Landscapes

Aboriginal cultural elements and landscapes cut across widely accepted, post-settlement landforms
and landmarks, and have values specific to various groups and individuals. Therefore, there is
potential to incorporate and/or communicate (with permission or via collaboration) creation stories
and narratives of landscapes and features through geotourism, having regard to the importance of
incorporating ‘Sky Country’ (astrotourism) constructs, and ensuring that they are melded skilfully
with scientific natural heritage interpretation.

In Australia, we have embraced the inclusive nature of the geotourism concept and have understood
the inter-relationship between natural and cultural heritage elements.

Geotourism Australia has welcomed the release of the THRIVE 2030 Visitor Economy Strategy. This
strategy sets out to assist the tourism industry and governments in setting a plan for sustainable long-
term growth of the visitor economy over the next ten years. It is underpinned by a vision that delivers
quality experiences for visitors, includes businesses that are globally competitive that are profitable,
grow sustainably and providing jobs, growth and infrastructure that benefit Australian communities.

One of the key Actions (7.5) of this strategy is to ‘grow and develop high-quality products and
experiences around unique Australian locations and themes, including approaches which integrate
sustainable nature tourism with economic opportunities for Traditional Owners, and reflect emerging
tourism trends such as geotourism.” Geotourism Australia is pleased to see that the goals of the NGS
launched in April 2021 are complementary to this Action, and that there is recognition within the
THRIVE 2030 Strategy for the need to integrate natural and cultural heritage. These are core to the
design of geotourism offerings.

In this context, there is an opportunity to see a greater emphasis put on the connection across
geotourism, geoheritage, and the cultural heritage of First Nations peoples and the potential for
future collaborations within New South Wales. Notwithstanding this opportunity, tour operators
(including those focusing on Aboriginal tourism attributes) need to receive extensive training through
established certified organisations such as Savannah Guides and the Australian Institute of Tour
Guides.

In summary, Goal 5 of the NGS seeks to embed the Aboriginal experience into the overall visitor
economy, thus improving business capability and awareness, with a particular focus on engaging with
mining communities where relevant.

SUMMARY OF THIS SUBMISSION

The Draft NSW Heritage Strategy states (page 7) inter alia, that ‘the value of heritage extends beyond
conserving the past. It contributes to our sense of identity and belonging, and to our health and
wellbeing. It can enhance our neighbourhoods by supporting the development of quality homes and
communities. Heritage conservation supports the NSW economy through tourism and the provision
of community and commercial spaces. It contributes to environmental sustainability through
embodied energy and green space’. And on page 19, ‘Heritage offers unrealised opportunities for
tourism in regional areas.’
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The Strategy recognises that ‘heritage includes the places, objects and stories we have inherited from
the past and want to protect for generations to come. It includes:

e Aboriginal culture and landscapes spanning tens of thousands of years
e Natural heritage such as landscapes and ecosystems

e Historic buildings and structures

e Gardens, precincts and cultural landscapes

e Archaeological sites and shipwrecks

e Moveable heritage such as collections and objects

e Intangible heritage such as cultural practices and traditions.’

Geotourism Australia submits that it is through the practice of ‘placed based’ geotourism in Australia,
that the values of both natural heritage (with a specific focus on geoheritage) and cultural heritage,
both indigenous and mining, can be identified and celebrated. Geotourism is emerging globally as
the ‘best practice’ tourism that sustains or enhances the distinctive geographical character of a
place—its geology, environment, heritage, aesthetics, culture, and the well-being of its residents.
Australia’s NGS provides the framework for optimal implementation of this aspiration with the
support of the NSW Heritage Strategy.

It is therefore recommended that the Draft NSW Heritage Strategy document be amended to include
specific reference to both geoheritage and mining heritage. It is suggested that the section relating
to Objective 1 (Embrace and reflect the diversity of our heritage) could accommodate this
recommendation.

Angus M Robinson FAusIMM (CP)

Coordinator, Geotourism Australia
Australian Geoscience Council Inc.
E: angus@Ieisuresolutions.com.au

25t June 2025
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Attachment ‘A’
GREATER BLUE MOUNTAINS AREA

Australian Heritage Council - Invitation to propose additional heritage values and
areas National Heritage Assessment

The Australian Heritage Council (the council) invites you to share your thoughts about whether
additional heritage values and/or areas should be added to the Greater Blue Mountains Area National
Heritage listed site.

The Australian Heritage Council is assessing whether the Greater Blue Mountains Area National
Heritage place has additional nationally significant heritage values, and whether to expand it to
include adjacent areas.

The council is now seeking comment on whether the assessed areas meet any of the National
Heritage criteria, and whether they should be included in the National Heritage List.

In particular, the council is keen to consult with First Nations peoples to ensure the importance of
this place to its Traditional Owners is included in the assessment in a culturally sensitive manner.

This page provides information on the assessment, maps of the areas under assessment, and further
information on the National Heritage listing process.

National Heritage assessment for the Greater Blue Mountains Area

The Greater Blue Mountains Area (GBMA) was inscribed on UNESCO’s World Heritage List in 2000 for
its outstanding biodiversity values. In 2007, the GBMA was added to the National Heritage List for
similar values for which it was included on the World Heritage List. The Australian Heritage Council
(council) is now assessing the listed place and some adjacent lands for additional National Heritage
values. This assessment will not change the World Heritage listing.

Proposed additional National Heritage values

Heritage values are assessed against nine National Heritage criteria (a-i). The council’s preliminary
assessment is that the place might have additional nationally significant biodiversity, geoheritage,
aesthetic and historic heritage values under criteria (a), (b) and (e).

National Heritage criterion (a) Events and processes: in relation to the complex geological history of
the place and its resultant geological features, the diversity of eucalypts and the evolution of
ecological communities, and for the important historic first crossing of the Blue Mountains by
Europeansin 1813.

National Heritage criterion (b) Rarity: due to the presence of rare geological formations including
pagodas, slot canyons, bottleneck valleys, perched lakes, high altitude aeolian dunes and the ancient
Jenolan Caves karst system, as well as relict flora with Gondwanan origins and the Temperate
Highland Peat Swamps on Sandstone Threatened Ecological Community.
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National Heritage criterion (e) Aesthetic characteristics: for the natural beauty of the place and as a
powerful, spectacular and distinctive landscape highly valued by the Australian community.

An initial assessment by the Australian Heritage Council has identified that the Greater Blue
Mountains Area National Heritage Place and some adjacent lands may have additional nationally
significant heritage values. The proposed additional values outlined below may be amended or added
to as the assessment progresses. Please note: Biodiversity values are already recognised in the
current National Heritage listing of the Greater Blue Mountains Area and are being assessed only
within the adjacent lands. A comprehensive assessment of Indigenous cultural heritage values is yet
to be undertaken.

The place has outstanding value to the nation because of the place’s importance in the course, or
pattern, of Australia’s natural or cultural history.

The assessed place may have outstanding value to the nation under National Heritage criterion (a)
for its geodiversity, biodiversity and aesthetic values.

The Geological Society of Australia Inc.
Submission to The Greater Blue Mountains Area - additional heritage values and areas
assessment, November 2022

The Geological Society of Australia Inc. (GSA) was established as a non-profit organisation in 1952 to
promote, advance and support Earth Sciences in Australia and has over 1700 members in Australia’s
States and Territories. The Society’s members represent all Earth Science professions, including
geologists, geophysicists, geochemists, palaeontologists, geotechnical and engineering geologists,
environmental geologists, and associated professions. The GSA welcomes the opportunity to provide
input to the Australian Heritage Council in its assessment of whether the Greater Blue Mountains Area
has additional heritage values, and whether to expand the National Heritage listing to include adjacent
areas.

As a key stakeholder in Australia’s geological heritage, the GSA wishes to highlight the significance of
geology to Heritage and reflect the view that it is the (abiotic) geologic environment that underpins
Australian evolutionary history, landscape, soils, and biodiversity; and the stories associated with
Australia’s colonisation- of its economic development, its links to the arts; and Australia’s First Nations
Peoples.

We agree with the Australian Heritage Council’s preliminary assessment that that the GBMA might have
additional nationally significant biodiversity, geoheritage, aesthetic and historic heritage values under
criteria (a), (b) and (e) of the National Heritage Register. However, we would also add that the
significant amount of geological research and related teaching that is ongoing in the GBMA, plus the
outreach and broader educational activities that are provided to the public (from local, through state
and national to international visitors) means that the GBMA has “outstanding heritage value to the
nation because of the place's potential to yield information that will contribute to an understanding of
Australia's natural or cultural history” (Criteria c).
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We are aware that at least one of our members, Peter Hatherly has made a private submission, and we
fully endorse and support his views and suggestions. Peter’s submission is very thorough and identifies
the geological features of the region in detail and discusses their importance/significance to
geoheritage in terms of both understanding the geological evolution of eastern Australia and as
textbook examples of geological processes more broadly.

Assessment using the Geoheritage Toolkit

In Australia, the GSA is playing a lead role, alongside State bodies, in identifying sites of geological
significance, maintaining a list of sites of National and International significance, and providing advice
on the “significance” of sites of geological heritage for planning and management. To do this we use
the Geoheritage Toolkit (Brocx & Semeniuk 2011; to systematically identify and categorise areas,
geosites, or geological features of geoheritage significance at all scales (from mountain to microscale),
to allocate them to a conceptual category of geoheritage and scale of reference, and to assess their
level of significance for science and education.

Using the toolkit, we can comment that many of the proposed additional areas can be classified as
significant sites. For example:

e Culturally and/or historically significant sites — These are: Globally, nationally, state-wide, to
local features of geology that offer information or insights into the formation or evolution of
the Earth (intrinsically significant sites of geoheritage), or into the history of science, or that
can be used for research, teaching, or reference (culturally significant sites of geoheritage).
Examples include:

o Jenolan Caves probably dates where cave development from the Carboniferous and
Permian, makes the caves amongst the oldest and most complex cave systems in the
world and an extremely valuable natural laboratory for the investigation of climate
change since that time. Culturally they are also significant as the first gazetted reserve
in NSW made for the protection of a natural feature. Since that time, of course, they
have been a major tourist destination for NSW.

o In the Yerranderie SCA the silver-rich sulphide ore deposits lie in a Devonian caldera
complex that forms the basement rocks to the Sydney basin, providing both insights
into geological processes and culturally significant development.

e Geohistorical sites — Geohistorical sites are those where former Earth processes and Earth
history can be inferred and reconstructed from outcrops such as cliffs.

o The GBMA s not only an internationally recognised area of outstanding natural beauty
but also a region in which the excellent exposure and huge geodiversity has meant
that geologists have been able to build a detailed interpretation of the development
of the Sydney Basin from before its inception, through to most recent uplift and
erosion leading to the characteristic scenery

o Asnoted by Peter Hatherly in his submission, the geometry of the Sydney Basin is such
that the deep valleys in the west of the GBMA expose extensive sequence of rocks
representing a geological record spanning some 200 million years as well as
subsequent uplifts, weathering and erosion which span another 200 million years
through to the present.
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o Specific examples, such as elevated sandbeds and swamps (likely related to regional
uplift) in the Parr SCA and also to the south in the Thirlmere Lakes, contain evidence
for the Quaternary processes.

e Modern landscapes and settings — modern landscapes where actives processes are operating
can provide information about extant Earth processes ... useful for interpreting ancient
sequences. Examples include:

o Sandstone karsts which are a relatively rare geological feature are observed as etched
sandstone pavements and caves in the Gardens of Stone

e We note that there are very few “Type localities” in NSW (Semenuik, 2019) (locality where a
particular rock type, stratigraphic unit or mineral species is first identified)

A CONCEPTUAL CATEGORIES OF SITES OF GEOHERITAGE SIGNIFICANCE
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The Geoheritage Toolkit: this conceptual diagram depicts the scope and scale of geoheritage, using
King Sound and the Fitzroy River tide-dominated delta as an example (Brocx & Semeniuk 2011).
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Submission on geological and geomorphological aspects of additional
heritage values and areas for the Greater Blue Mountains Area National
Heritage listed site

Dr Peter Hatherly, Retired Geophysicist

1. Background to this submission

In 2016 | retired from a career in research, academia, and consulting in mining geophysics. Towards
the end of this career and into my retirement, | have pursued interests in bushwalking and the
geology and geomorphology of the Blue Mountains. Working mainly with geologist Chris Fergusson,
this has led to the publication of four papers on the Lapstone Structural Complex and a book which
explains the geology and landscapes of the Blue Mountains (Hatherly and Brown, 2022). | have
mailed a copy of the book to the Chair of the Australian Heritage Council to provide additional
information to the Council for its evaluation of the geoheritage values of the Greater Blue Mountains
Area (GBMA).

For this submission, | address matters of geoheritage only. Firstly, | address the background to the
geoheritage of the GBMA using the excellent framework presented in IUCN’s recent document on
Criterion (viii) for Geological World Heritage (McKeever and Narbonne, 2021). | then suggest
geoheritage values for the GBMA which can be considered for national heritage listing. | address
these values through criteria (a), (b) and (c) of the National Heritage Criteria. Some of these values
are included in the recent call for submissions and previous documents (e.g., Mosely, 1989;
Washington and Wray, 2015). Others have not been previously presented.

2. Introduction

Criterion (viii) for World Heritage Listing relates specifically to geological world heritage. It states that
nominations should ‘be outstanding examples representing major stages of Earth’s history, including
the record of life, significant on-going geological processes in the development of landforms, or
significant geomorphic or physiographic features’. Of the eleven themes for describing sites with
outstanding universal geological value, five have particular relevance to the GBMA:

e Theme 1 (History of Earth and life),

e Theme 2 (Tectonic Systems),

e Theme 3 (Erosional Systems),

e Theme 6 (Cave and Karst Systems),

e Theme 9 (Glacial and Periglacial Systems).

Draft NSW Heritage Strategy
Submission by Geotourism Australia of the Australian Geoscience Council Inc. pg. 18




3. History of Earth and Life

The geological sequence

The GBMA is rich in natural exposures comprising rocks and erosional systems of a Permian-Triassic
sedimentary basin (the Sydney Basin) and its underlying Ordovician to Carboniferous basement
(Scheibner, 1999). These rocks rise from the coastal plain to the Great Dividing Range.

In broad terms, the basement rocks consist of sedimentary rocks and volcanic rocks (the former
partly metamorphosed) which have all been tilted and folded by geological uplift and intruded by
granite. At the base of the overlying Sydney Basin sequence, the sedimentary strata consist mainly
of erodible marine siltstones from the Shoalhaven Group, which are overlain by more layers of
mainly erodible rocks of the lllawarra Coal Measures. The Shoalhaven Group and lllawarra Coal
Measures are of Permian age. They are overlain by the thick, erosion resistant layers of Triassic
sandstone from the Narrabeen Group and Hawkesbury Sandstone. Overlying these are shales and
siltstones from the Wianamatta Group but these have mainly been removed by erosion and are only
found in the southeastern parts of the GBMA. Within the GBMA, the Sydney Basin is thickest to the
east where the combined thickness is of the order of 1.4 km at drillhole AOG Kurrajong Heights RDH
1 (https://search.geoscience.nsw.gov.au).

Each of these major rock units influences the type of vegetation that can be supported (Martyn, 2018;
Hatherly and Brown, 2022).

Permian extinction event

The boundary between the Permian and Triassic rocks of the Sydney Basin marks the transition from
the Paleozoic to Mesozoic eras and the time of the greatest recorded extinction of life on Earth.

Known informally as the Great Dying, this event occurred approximately 252 million years ago. The
formation of cool climate coals in eastern Australia ceased and largely barren sandstones of the
Narrabeen Group were deposited above in a relatively arid environment (Metcalfe et al., 2015;
Fielding et al., 2021). A major change in the GBMA was the extinction of the coal-forming Glossopteris
forests of the Permian.

Context for erosion

The basement and Sydney Basin rocks all rise to the west at dip angles greater than the slope of the
land surface. The layers of the Sydney Basin also thin westward. As a consequence, the deep valleys
in the west of the GBMA expose most of this sequence of rocks and provide the opportunity for
examination of a geological succession spanning some 200 million years as well as the results of the
subsequent uplifts, weathering, and erosion. These span another 200 million years through to the
present.

3.1 Tectonic Systems

Basement rocks

The basement rocks of the GBMA form part of the Lachlan Orogen which, in the final stages of its
development were intruded by granites in the early Carboniferous Period and uplifted during the
Kanimblan Orogeny at that time (Scheibner, 1999). Subsequent late Carboniferous to early Permian
erosion and crustal extension preceded deposition of the rocks of the Sydney Basin which lie
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unconformably over these basement rocks. The unconformity is spectacularly exposed at Kanangra
Walls in the southern GBMA.

The Sydney Basin

The Sydney Basin is linked to the northwest to the Gunnedah and Bowen basins. Together these
extend some 1,500 km through NSW and Queensland. The tectonic development of sedimentation
within these Permo-Triassic basins was described by Fielding et al. (2001). Initial crustal extension
was followed by passive thermal subsidence and then foreland loading as a consequence of thrusting
related to the New England Orogen. In the GBMA, the rocks of the Shoalhaven Group were deposited
during a widespread marine transgression associated with thermal subsidence. Once foreland
loading commenced, coal measure strata and sandstones were deposited.

Tectonics behind two phases of uplift

Itis not known when deposition ceased in the Sydney Basin and uplift began. However, it is thought
uplift which started about 100 million years ago in the Cretaceous Period led to the development
of the Great Dividing Range and the start of the present erosional cycle. This uplift was associated
with the break-up of Gondwana and the rifting of the Tasman Sea (Ollier, 1995; Salles et al., 2017).

After the break-up of Gondwana, the Australian tectonic plate drifted northwards. It is now
recognised that eastern Australia has been further uplifted as a result of tectonic processes which
create dynamic topography. The drivers of this are inhomogeneities in the upper mantle (Czarnota
et al., 2014; Muller et al., 2016). Dynamic topography helps explain the formation of elevated
passive margins at some continental margins. The eastern highlands of Australia are an elevated
passive margin.

In addition to dynamic topography, crust/mantle interactions have also probably generated
volcanism that has affected the eastern highlands (Czarnota et al., 2014; Mather et al., 2020). In the
GBMA, there are numerous volcanic outcrops which can be attributed to this volcanism.

Neotectonics

In a final phase of the tectonic evolution of the GBMA, compressional stresses related to a
reorganisation of the Pacific and Australian plates some 10-5 million years ago (Sandiford et al.,
2004) have led to further uplift. This has occurred along the abrupt eastern escarpment of the GBMA
at a feature known as the Lapstone Structural Complex (LSC). Described as a neotectonic feature,
the LSC is one of a number of abrupt north-south trending escarpments in NSW (Clark et al., 2012).
Earthquakes are sometimes generated along these neotectonic features.

3.2 Erosional Systems

Ancient landscapes

The combined effects of weathering and fluvial erosion have shaped the GBMA since at least the
original Cretaceous uplift. The general form of the river systems appears to have been established
at this time (Czarnota et al, 2014; Salles et al., 2017) and the gentle topography and plateaus of the
higher parts of the GBMA reflect the on-going denudation which may have removed some
kilometres of material. In the case of plateaus such as the Boyd Plateau and the Loombah Plateau
west of Yerranderie, folded basement is outcropping and the flat topography must reflect the
ground surface of the Permian prior to the deposition of the Sydney Basin (see Pillans (2007) for a

Draft NSW Heritage Strategy
Submission by Geotourism Australia of the Australian Geoscience Council Inc. pg. 20




discussion on landscape inheritance in Australia).

Differential erosion

A significant aspect of erosion in the GBMA is the rapid lateral erosion in the Permian layers of the
Sydney Basin. This has resulted in the development of the very wide valleys such as the Capertee,
Wolgan, Grose, and Jamison, as well as the Coxs river system more generally — including much of
the region extending some 70 km from Katoomba south to the Wombeyan Caves Road and the
entire Kedumba Valley. The lateral erosion undermines the overlying sandstone layers which
collapse along vertical joint systems and create magnificent and extensive outer rims of sandstone
cliffs. The base of these clifflines marks the stratigraphic location of the end of Permian extinction.
Where basement rocks outcrop in the Capertee Valley and in the Coxs River valley, including its major
tributaries, erosion has led to the development of narrow V-shaped valleys in the basement rocks
below the level of the wide valleys created by lateral erosion of Permian rocks. If it was not for the
coverage of trees, these valleys would have an appearance similar to the USA’s Grand Canyon which
has a deep inner gorge within basement rocks, then a wide valley created by the weathering and
lateral erosion of a shaly interval (Bright Angel Shale) and then a rim of vertical bounding cliffs which
are mostly erosion-resistant sandstone and limestone.

Bottleneck gorges

On account of the easterly dip of the Permian strata, the rapid lateral erosion of these strata ceases
once they are below the level of the east-flowing river systems. This has led to the development of
the curious bottleneck gorges in the Capertee, Wolgan, Grose, and Warragamba rivers where the
valleys of the upstream reaches are broad but become narrow and V-shaped when the rivers are fully
within the overlying sandstone layers.

Joints and cliff lines

As well as controlling the collapse of sandstone cliffs, vertical joints within the Narrabeen Group
also influence the formation of rectilinear drainage patterns and slot canyons. The remnants of
huge landslides can be seen in the valleys and can be studied with detailed airborne LiDAR mapping
(Hatherly and Brown, 2022). Landslides, large and small, are a major contributor to the erosion of
the landscape.

Joints and pagodas

Joints within Narrabeen Group sandstones also facilitate the movement of groundwater and deep
weathering within the sandstone. Such weathering can dissolve cements within the sandstone and
lead to formation of iron bands in places where precipitation occurs (Vernon, 2021). Iron bands can
form convoluted shapes within the sandstone and lead to differences in the erodibility of exposed
sandstone and the creation of pagoda formations, particularly in the Gardens of Stone (Washington
and Wray 2011). There is also evidence for the solution of quartz grains under favourable conditions,
which adds to the complexity of the pagodas (Wray, 1997).

Joints and slot canyons

The extensive slot canyons of the GBMA appear to be due to rapid erosion (both physical and
chemical) along joint systems within the Narrabeen Group. Knickzones in the form of waterfalls are
present at the head of many of these canyons and are progressively retreating up the streams.
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Knickzones

Knickzones where riverbeds steepen are also present in the Coxs and Wollondilly rivers and their
tributaries (Hatherly, 2020). These knickzones are working their way upstream and reflect the
renewed uplift due to dynamic topography and the rejuvenation of river systems. For the Coxs River,
the knickzone is currently in the vicinity of the junction with Megalong Creek and the floor of the
valley rises by about 200 m over a distance of 10 km. On the Wollondilly River, the knickzone is
located near Kerrawary Nature Reserve.

Volcanic caps

Locations of prior drainage systems can be inferred from the positions of volcanic caps mostly in the
northern and central GBMA in the vicinity of Mt Wilson. A study of the caps near Mt Wilson suggests
that they are all contemporaneous, with origins between 15 and 20 million years, and that they were
once connected (van der Beek et al., 2001). Given the relatively smooth surface at the base of these
basalts, it is inferred that the topography at this time was not as rugged as at present and that the
gorge of the Grose River between Mt Hay and Mt Banks did not exist.

The Lapstone Structural Complex (LSC)

The LSC is best described as a fault propagation fold to the north of Nortons Basin and a reverse
fault to the south (Fergusson and Hatherly, in press). Associated with this uplift are antecedent
streams which flow into the high ground of the LSC. The streams include the Nepean River near
Bents Basin and again at Nortons Basin, Glenbrook Creek, the Grose River, Wheeny Creek and
smaller creeks such as Blue Gum Swamp Creek (Hatherly 2020). Many tributaries to these larger
streams and other smaller streams within the LSC contain knickzones, the development of which
can be attributed to the uplift.

The age of the LSC has yet to be determined but it is likely to date from the onset of compressional
stresses on the Australian Plate, 10-5 million years ago (Sandiford et al., 2004). This uplift has also
probably led to the uplift and stranding of the Thirlmere Lakes which are located within an ox-bow
bend of a paleo river. North of Nortons Basin where fault propagation folding has created west facing
escarpments, some creeks have been dammed, leading to the formation of swamps and lagoons at
locations such as Glenbrook Lagoon, Blue Gum Swamp, Burralow Swamp, Mountain Lagoon and
probably the Mellong Swamp complex. Wind gaps where there are elevated valleys through which
streams no longer flow are present along the Fairlight Gorge, at Grose Head South, Bowen Mountain
and possibly Mountain Lagoon.

Another interesting erosional remnant is the Rickabys Creek Gravel which occurs on ridge tops along
the course of the Warragamba River and the Nepean River where they flow through the LSC. The
gravels can be found to the west of the LSC, at the crest of the LSC and down the eastern flank
between Lapstone and Mount Riverview (Hatherly, 2020). These semi consolidated gravels are
interpreted to provide further evidence of the antecedent nature of the larger streams flowing
through the LSC.

3.3 Cave and karst systems

Significant limestone caves within Silurian basement rocks are present at a number of locations
including Wombeyan Caves, Colong Caves, Church Creek Caves, Tuglow Caves and Jenolan Caves.
As discussed by Osborne (1999) and Pillans (2007), cave development of Jenolan Caves probably
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dates from the Carboniferous and Permian, thus making them amongst the oldest and most
complex cave systems in the world and making them an extremely valuable natural laboratory for
the investigation of climate change since that time.

Karsts are also present in the quartz sandstones of the GBMA (Wray, 1997). Under favourable
conditions, the silica within quartz sandstones can be dissolved. Within the GBMA, this process is
thought to have contributed to the formation of sandstone towers and pagodas, pavements on flat
sandstone surfaces and deep sandstone caves and tunnels. There are examples of these unusual
tunnels at Deep Pass (Newnes Plateau) and the Bargo State Conservation Area.

3.4 Glacial and periglacial systems

At Thirlmere Lakes and on the Newnes Plateau there are important sites which provide evidence of
Quaternary climatic conditions and environmental change in eastern Australia. Unconsolidated
sediments and peat in Thirlmere Lakes have been recently studied (Cohen et al., 2020; Department
of Planning and Environment, 2022). They reveal that current conditions have existed for the past
12,000 years and that from the Last Glacial Maximum (LGM) 21,000 years ago and during the
subsequent deglaciation to 12,000 years ago, there was catastrophic drying and sub-aerial erosion.
Lakes were also present in the last interglacial 125,000 years ago and probably in the cycle before.
Only the top third to half of the unconsolidated sequence has been studied and within this, ages of
300,000 to 500,000 years are indicated. Charcoal fragments also provide evidence of the fire and
vegetation history.

On the Newnes Plateau, sand dunes were active during the LGM (Hesse et al., 2003). Widespread
treeless vegetation was present in response to carbon-dioxide stress, colder temperatures, lower
rainfall, and periodic burning. Since the LGM, swamps also began to develop on the Newnes Plateau
and elsewhere in the GBMA. This has led to the accumulation of layers of unconsolidated sediments
and organic material (Fryirs et al., 2014).

4, National Heritage Criteria

Through the above considerations of Criterion (viii) for World Heritage listing, the following items of
geoheritage are relevant in the GBMA for listing as a site of National Heritage.

4.1 National Heritage value (a) the importance of the GBMA in the course or pattern of
Australia’s natural history

The Sydney Basin and Great Dividing Range are significant landscape/geological features of the
Australian landmass. Both are exemplified in the GBMA where there is excellent evidence of the
tectonic cycle of the Lachlan Orogen, the formation of the Sydney Basin, the initial uplift of the Great
Dividing Range during the rifting of the Tasman Sea, the subsequent phase of dynamic topography
and finally, neotectonic activity.

The erosional characteristics of the GBMA are a consequence of its long uplift history and the
properties of the rocks of the basement and the Sydney Basin. These factors have combined to create
numerous unique facets for the landscape.

Elsewhere in the highlands of eastern Australia there are other examples of this geological and
geomorphological development but to have these elements together in the GBMA makes the GBMA
an important site. Furthermore, because the GBMA is in a natural state, it provides important
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evidence of evolution and the interactions between life, rocks, soil, and landscape.
4.2 Natural Heritage Value (b) uncommon or rare aspects of the GBMA

e Large-scale erosional features:

The form of the valleys

The GBMA is comprised of a geological sequence which illustrates the gross erosional differences
between basement rocks and the rocks of the Permian and Triassic periods. Where all three rock
types are outcropping, nested valleys are present with inner V-shaped basement gorges contained
within broad valleys where Permian strata are eroding laterally. Beyond these broad valleys, high
cliffs of sandstone from the Narrabeen Group are present around the rims. Examples of nested
valleys include the Capertee Valley, and much of the valley of the Coxs River.

Where the Permian strata lie at the base of the valley, lateral erosion still occurs, and broad valleys
are forming beneath a rim of sandstone cliffs. Examples are the upper valleys of the Grose and
Wolgan Rivers.

Where only the sandstones of the Narrabeen Group or Hawkesbury Sandstone crop out, the valleys
are V-shaped. Examples include the gorge of the Colo River, the lower gorge of the Grose River
and much of the eastern and northern GBMA.

In the eastern highlands of Australia, it is rare for these three types of valleys to be present in the
same area.

Bottleneck gorges

At the downstream transition between the broad valleys associated with the Permian strata and
those only within the sandstones, the valleys tighten and form bottleneck gorges. Here the valleys
show the curious behaviour of narrowing in the downstream direction. Examples occur in the valleys
of the Capertee, Wolgan, Grose, and Warragamba (Coxs/Wollondilly) rivers. Such gorges are rare
elsewhere in Australia.

Knickzones

As a result of the second phase of geological uplift, there are significant knickzones in the rivers and
streams of the Coxs and Wollondilly valleys. These steepened stream sections contain rapids and
waterfalls. Knickzones provide important evidence for the erosional history of the GBMA.

e Joint related features in the sandstones of the Narrabeen Group:

Sandstone cliff lines

The extensive vertical cliff lines in the sandstones of the Narrabeen Group in the GBMA have formed
as a result of rock falls and landslides breaking off along vertical joints within the sandstone. The
extent of these cliff lines, be they above the broad valleys of the Permian strata to the west or in the
tight V-shaped gorges in the Triassic sandstones in the northern and eastern parts of the GBMA,
makes the sandstone cliff lines one of the most significant and visually appealing aspects of the
GBMA.
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Slot canyons

In the upstream reaches of the stream systems in the Narra been Group sandstones, there are
numerous slot canyons created by fluvial erosion ‘seeking out’ the weaker rocks within joint zones.
It is estimated that there are over 400 slot canyons in the GBMA. No other area in Australia has such
an abundance of slot canyons. The canyons provide important ecological niches (e.g., for the
Wollemi Pine).

Pagodas and ironstone formations

Pagodas (smooth and platy) and other ironstone formations are formed by chemical weathering
and erosion. Pagodas and ironstone formations are present in many areas where sandstones from
the Narrabeen Group outcrop but most significantly in the Gardens of Stone. Their presence is
testament to the very long history of weathering and erosion involving repeated cycle of wetting
and drying by groundwaters circulated through joint systems and neighboring rocks. Extensive
pagodas and ironstone formations are rare away from the jointed sandstones of the Narra been
Group in the GBMA.

e Lapstone Structural Complex (LSC):

Extent

In the context of Australia’s neotectonics history, the LSC is a significant neotectonics feature. The
abrupt eastern escarpment extends about 100 km from Bargo to the Colo River. The GBMA contains
only a portion of the LSC, but it does include important sections in the vicinity of the Fair light Gorge
(Bents Basin to Regent Ville), the Grose River (Barramundi to Kurrajong Heights) and northwards from
Currawong Heights to Wheezy Creek and the Colo River.

Antecedent valleys

The uplift of the LSC has created the unusual situation where previously existing rivers and creeks
now flow into higher ground (antecedent streams). Examples include the Nepean River (at Bents
Basin and through the Fair light Gorge), Glenbrook Creek (Glenbrook Gorge), Blue Gum Swamp Creek,
the Grose River, and Wheezy Creek.

Disrupted drainage systems

Lakes, lagoons, and swamps have been created by fault damming and the stranding of river systems.
Thirlmere Lakes are located in a stranded ox-bow bend of a paleo river which was uplifted and
truncated by the LSC. Peat and sediment layers in these lakes form important Quaternary
environmental and ecological repositories. They are unique in southeastern Australia. Other swamps
and lagoons within the GBMA interpreted as fault dammed swamps include Burra low Swamp and
the swamp of Blue Gum Swamp Creek. These may contain similar environmental information and also
shed light on the formation of the LSC.

Wind gaps are present along the eastern side of the Fair light Gorge, at Grose Head South,
immediately north of Bowen Mountain and at Mountain Lagoon. These dry valleys show the course
of streams which have been truncated by the uplift.

Rickerby’s Creek Gravel

The semi-consolidated Rickerby’s Creek Gravel found high above the Nepean River in the Fair light
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Gorge and across the crest of the LSC at Mount Portal, as well as further north below Mount
Riverview (outside of the GBMA) provide important evidence for the neotectonics origins of the LSC.
The large cobbles are similar to the lap stones used by cobblers. Hence the name of the LSC and the
town of Lapstone.

. Caves and karsts:

Limestone caves

Significant limestone caves are found in the Silurian basement rock of the southern part of the
GBMA. Important locations include Dombeya, Colong and Jenolan Caves. The extensive cave system
at Jenolan dates from the Carboniferous and provides a unique record of climate dating back to that
time.

Sandstone karsts

Etched sandstone pavements and caves are also a form of karsts. Relatively rare elsewhere but often
found in the Gardens of Stone, these formations are formed by the weathering and erosion of silica
by solution processes. These processes may also play a role in the formation of slot canyons. There
are also examples of sandstone tunnels on the Newness Plateau and in the Bargo State Conservation
Area.

. Pleistocene and Holocene climate

Highland swamps within the higher parts of the Blue Mountains began to develop after the Last
Glacial Maximum. Sediments within these swamps reveal changes to the climate over this period.
Sediments within the Thirlmere Lakes and in fault-dammed swamps behind the LSC allow the study
of the climate through the Pleistocene and the Neogene before that. Sites such as these are relatively
rare in eastern Australia.

4.3 Natural Heritage Value (c) the potential of the GBMA to yield information that will
contribute to an understanding of Australia’s natural history

In this submission, Section 6 provides references for the geological matters discussed in Section 2.
They are mainly relatively recent publications, and they represent the widespread extent of current
research. However, there has been a long and sometimes contentious history of research into the
geology and geomorphology of the Blue Mountains area. Examples of other significant references
are provided in Section 7. There are many more!

Clearly there is significant on-going research into understanding Australia’s natural history within
the GBMA. National heritage listing will protect the GBMA for continued research in all of these
areas and facilitate its management.

5. Proposal to extend the area of the listing

From the perspective of the geigerite of the GBMA, some of the proposed extensions to the
area are significant.

. The addition of the Gardens of Stone and Mugil Murum-ban SCA areas will allow
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the most significant of the pagoda areas of the Narrabeen Group to be included.

° The basalt caps at Mugil Murum-ban are 41 million years old and they overlie
unconsolidated river gravels. Mugil Murum-ban represents an important site for
understanding the landscape evolution of the GBMA.

° The proposed area of Parr SCA includes some of the Melling Plateau where there are
elevated sand beds and swamps which appear to be related to uplifts, possibly the
uplift of the LSC or the Hornsby Plateau. As with the Thirlmere Lakes, these sand beds
and wetlands may contain very useful evidence for the Quaternary, and possibly
earlier, evolution of eastern Australia.

° In the vicinity of Bowen Mountain and Kurrajong Heights, the proposed inclusions will
cover a greater portion of the significant antecedent gorge of the Grose River where it
crosses the LSC. Rock outcrops within the gorge provide evidence of the structure of
the LSC (Fergusson and Hatherly, in press). The wind gap north of Bowen Mountain is
included in the new areas as are the significant fault dammed swamp of Burralow
Swamp and the west facing escarpment of the LSC in this area.

. In the Coxs River valley upstream of Lake Burragorang, the proposed inclusion of the
lower parts of the valley of Kedumba River and Cedar Creek is interesting because the
valley of Kedumba Creek is flat bottomed which suggests that the Kedumba River is at
a base level which coincides with the top of basement rocks. In nearby Cedar Creek, the
creek has cut into basement rocks, and a nested valley is present.

° There are significant features in the Yerranderie SCA. They include, the sulphide ore
deposits in the basement rocks at Yerranderie, the volcanic neck on Yerranderie Peak,
good examples of lateral erosion within Permian strata leading to the development of a
nested basement valley for the Tonalli River, and convoluted ridges of Narrabeen Group
sandstones which form the outer rim of the valley.

° In the Bargo SCA, there is an unusual sandstone tunnel, presumably formed by the
erosion of silica by solution processes.
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Attachment ‘B’

Some Notable and Representative Mining Heritage Sites In New South Wales

State Heritage-Listed Mining Sites

Adelong Falls Gold Workings (Adelong)
A former 1860s gold-processing reserve and park, with intact machinery and
archaeological features. Listed on the NSW State Heritage Register in April 1999.

Day Dream Smelter (near Broken Hill)
Ruins of the 1880s silver smelter settlement north-west of Broken Hill. State-registered
on 2 April 1999.

Mount Kembla Mine Disaster Site (lllawarra)
Site of Australia’s worst coal mining disaster (1902); now a ruin within the lllawarra
Escarpment Conservation Area. Recently added to the State Heritage Register.

Goldmines near Lucknow (Orange district)
Historic goldmining areas outside Orange, alongside Cook Park, hold state-level heritage
significance.

Regionally or Locally Significant Mining Heritage Places

lllawarra Mining & Metallurgy Heritage Trail
Features over 30 sites—mineshafts, ruins, rail remnants—tracing industrial history
across the Illawarra region.

Old Mining Museum Building (The Rocks, Sydney)
A heritage-listed former mining museum and chemical lab at 36—64 George Street.

Ravensworth Homestead & Surrounding Coalfields (Hunter Valley)
A historically associated site with Hunter Valley coal extraction, flagged for State
Heritage protection.

Numerous National Trust-Listed Coal Sites
82 coal-mine sites across NSW are listed on the National Trust’s Industrial Heritage list,
with 17 on the official Trust Register.

Mining Historic Towns & Other Notable Sites

Broken Hill Mining Heritage (Outback NSW)
Includes Junction Mine, Delprat Shaft, North Mine, British Mine remnants, and MMM
dumps. Features iconic headframes, mill ruins, and a tourist-accessible mine entrance.

Peak Hill Gold Mine (Peak Hill)
Operated 1893-1917, reopened 1996—2002. Now a tourist attraction with an open-cut
pit accessible to visitors.

Category: Historical Mining Towns
NSW hosts over 190 cities and towns built around mining activities (e.g., Sydney
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Harbour, Newcastle, Lithgow, Armidale, Cessnock, Uralla, Glen Innes & Emmauville,
Inverell, Hillgrove, Cobar, Hill End, Yerranderie, Kandos, Katoomba, Adelong, Hartley
Vale, Glen Davis, Ulan, Lightning Ridge, Bermagui etc).

Further Resources & Registers

. NSW State Heritage Inventory — Over 30,000 registered heritage items, including
mining-related sites.

. NSW Heritage Maps & MinView — Map-based tools for discovering both operating and
historic mining sites.

. National Trust Listings — Detailed catalogues of coal-mining industrial heritage from the
Upper Hunter, Lower Hunter, Southern, and Western Coalfields.
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