Geological Society of Australia - Response to the Draft Kakadu Tourism Masterplan 2020-2030
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Executive Summary

The Geological Society of Australia (GSA) is a not for profit professional organisation whose
membership includes earth science professionals across Australia. The GSA aims to continually
improve the understanding of the natural would and the implications for environmental, economic,
social, and cultural advancement and well-being.

The GSA endorses the intent of the Draft Kakadu Tourism Master Plan produced by the Department
of Agriculture, Water and the Environment and the construction of long terms goals and objectives
to support, develop and promote the World heritage listed Kakadu National Park.

The GSA understand that the pending closure of the Ranger Mine places a unique responsibility on
Jabiru in maintaining its position as a service centre for the surrounding towns and communities
when a major contributor to the regional economy is winding up operations. As is the case with
many communities around the world, Jabiru is transitioning to a post-mining phase and seeking to
navigate this transition as successfully as possible and diversify its economy.

Some of the strategic advantages for the long term prosperity of Jabiru include the position of the
town within Kakadu National Park, its proximity to the Northern Territory capital, Darwin; and the
reliance of many aboriginal communities and homelands in the West Arnhem Local Government
Area. The draft Kakadu Tourism Masterplan details objectives and a 10-year roadmap on how it can
position to maximise the benefit from Tourism over the next decade and beyond.

Although it is comprehensive, the GSA is of the view that the draft Kakadu Tourism Master Plan will
benefit from several inclusions and consideration of several supporting factors to augment its
current tourism objectives. Several of these factors require immediate actions and ongoing
management yet will ultimately increase Kakadu’s positioning as a key World Heritage listed asset,
and as a desirable place to visit, thus increase its overall economic prosperity.

The GSAs major recommendations in response to the draft Kakadu Tourism Master Plan are:

e Recognition and promotion of the 2.5-billion-year geological history evident in Kakadu
National Park

e Protection and provisional promotion of the Geoheritage sites in the Kakadu National Park

e Protection and provisional promotion of stratotype sections Kakadu National Park

¢ Inclusion of a specific Geotourism theme integrated into the Kakadu Tourism Master Plan

e Integration with the broader Geotourism objectives as outlined in the National
Geotourism Strategy currently being formulated by the Australian Geoscience Council
(AGC).

The GSA believe that the acceptance of these five recommendations above will enhance the already
impressive features of Kakadu National Park and improve the overall attractiveness for high-value
visitors in both the domestic and international markets.
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Geological Framework of Kakadu

Kakadu National Park features outcrops of 2.5-billion-year-old Archean-aged rocks. These are rare in
Australia outside of Western Australia and uncommon across the world. They are remnants of the
ancient crust of the planet prior to the development of an oxygen-rich atmosphere, and thus, before
complex life had evolved. Much of the Archean aged material has been buried, obscured, or
obliterated by younger rock types through sedimentary, plate tectonics, or volcanic activity.

Generally, the ages of geology in Australia decrease from west to east and the Northern Territory
has two accessible locations of Archean formations. The first (and closest to Darwin) is located
between the township of Batchelor and Litchfield National Park. The second occurrence lies around
Jabiru in the Kakadu National Park as shown in Figure 1 below. Other Archean aged formations in
the NT are known but are not as easily accessible.
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Figure 1: Generalised extent of Archean aged formations in Kakadu National Park.
Source: NT Interp Map 2500K. Northern Territory Government (Northern Territory Geological Survey) 2020.
Collaborative Australian Protected Areas Database (CAPAD) 2018, Commonwealth of Australia 2019)

Between 2.5 billion and 1.8 billion years — a period of 700 million years - these Archean formations
were eroded, re-deposited and formed what is known as the Pine Creek Orogen, a massive
accumulation of sedimentary rocks extending across much of the Top End, from Darwin to just north
of Katherine, from Peppimenarti to 50km west of Maningrida.
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Around 1870-1770 million years ago, tectonic activity and intrusive magmas impacted and deformed
the formations of this sedimentary pile, producing faulting, folding and metamorphism. Evidence of
these events are recorded in the rocks within Kakadu and were the foundation upon which later
geological and natural processes made Kakadu into the world-heritage listed region that it is
recognised for. As evident in Figure 2 below, geological formations from the Archean and Pine Creek
Orogen cover the majority of Kakadu. These older formations are covered with younger rocks and
sediments, including the sandstones of the prominent Arnhem Land plateau and escarpment, and
the extensive floodplains in the north of the park.
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Figure 2: The extent of the Pine Creek Orogen (orange) and the Archean Formations (brown)
Source: NT Interp Map 2500K. Northern Territory Government (Northern Territory Geological Survey) 2020.
Collaborative Australian Protected Areas Database (CAPAD) 2018, Commonwealth of Australia 2019)
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These incredibly ancient formations are well represented in Kakadu National Park and are an
intrinsic part of the landscape, and thus, part of the rich and engaging story Kakadu has to tell.

Much of this knowledge has already been compiled by various Australian Government Agencies such
as Geoscience Australia and the Department of Agriculture, Water and the Environment. There is a
wealth of information available, and — a few exceptions aside — is not ‘tourism friendly’ and
conspicuous by its absence from the draft Kakadu Tourism Masterplan as it currently stands. The
GSA is able to assist with relevant interpretation of the existing geoscience knowledge and indeed
would welcome the opportunity to be involved.

The GSA recommend that the geological story be one of the primary themes addressed in the
Kakadu Tourism Masterplan.
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Geoheritage

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 Australia, the Geological Society of Australia with State and Territory Agencies identifies sites of
geological significance, maintaining a list of sites of local, regional, national and international
significance, and providing advice for planning and management.

In 1988, the GSA was commissioned to identify Sites of geological significant in the Northern
Territory on behalf of the NT Conservation Commission. Four (4) sites were identified within Kakadu
National Park.

The draft Kakadu Tourism Masterplan details significant infrastructure development in priority areas
over the next decade and the GSA is concerned that the integrity of these sites, and the reasons for
their geological significance, may be compromised. 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 recommends that any planned infrastructure developments consider these sites and that
the GSA be consulted to ensure that such sites are preserved for prosperity.

The GSA further recommends a partnership for assessing other sites in Kakadu National Park that
may be worthy of Geoheritage site status.
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Figure 3 — Location of documented Geoheritage sites in the Top End the NT Heritage Register.
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Stratotype (Type Section) protection

Geoscience Australia maintains the Australian Stratigraphic Units Database (ASUD) that 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 that — 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 of the Top End.

Ten (10) type sections are defined within the Kakadu National Park and while they are not necessary
of a ‘geoheritage’ standard in terms of their importance, should these sites be compromised, it could
adversely impact future mapping and interpretation efforts. A list of stratigraphic type sections
found in Kakadu National Park are listed in Appendix A. It is worth noting over 65 individual
formations are recognised in Kakadu, many which extend into other parts of the Top End outside of
Kakadu National Park.

The GSA recommends that any planned infrastructure developments consider these type section
sites and that development around these sites is avoided. If damage to a site in unavoidable to
realise a tourism goal or supporting infrastructure, then the GSA and the Northern Territory
Geological Survey should be informed well in advance of disturbance and provided the
opportunity to remediate the loss of site knowledge.
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Figure 4: The Geological and Life timelines, side by side. The story of Kakadu extends in the Archean age and is thus, a story
of global importance. Strato-types of formations are thus an important and irreplaceable record of earth at that time.
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The Northern Territory Heritage Register

In addition to the geoheritage aspects, two sites are registered on the NT Heritage Register. The

GSA have no recommendations in relation to these sites beyond a suggestion they may be a suitable
inclusion into the over-arching heritage narrative of Kakadu National Park, particularly in relation to
the influence of post-European settlement on the park and its environment.
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Figure 5: Two sites on the NT Heritage Register.
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Inclusion of the Geotourism theme integrated into the Draft Kakadu Tourism Master Plan

Geotourism is a form of tourism that focuses on the area’s geology and landscapes as the basis for
providing visitor engagement, learning and enjoyment. It includes interpretation of flora, fauna
culture, and heritage! — both natural and the man-made - as part of an integrated story that is
applicable at site, trail, or regional scales.

The GSA notes that the draft Kakadu Tourism Masterplan, while mentioning the geology and
landscapes, has ample opportunity to include a sixth geotourism interpretation theme and tailor
specific experiences that integrate with the other existing themes as evident in Figure 15 of the Draft
Tourism Masterplan.

BRAND STATEMENT
‘Kakadu is a 65,000-year-old living cultural landscape, shaped by the seasons.

This World Heritage site offers a deep spiritual richness and spectacular beauty which combine to
stimulate the senses and stir the soul.’

Kakadu is a living enltural landscape

OVERARCHING SUPPORTING THEMES
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The GSA suggests an amendment to the Brand Statement and a new overarching supporting
theme to include these elements.

Brand Statement:

“Kakadu is a 65,000 year old living cultural landscape, shaped by the seasons, on the foundations of
the early Earth. This World Heritage site offers a deep spiritual richness and spectacular beauty
which combine to stimulate the senses and stir the soul.”

New Overarching supporting theme:

“The geology and landscapes of Kakadu National Park are a reflection of Earths ancient history and
are the cradle in which life and culture flourish”.

! Geological Society of Australia Website ‘Geotourism’ -
https://gsa.org.au/Public/Geotourism/Public/Geotourism/Geotourism%20and%20Geotrails.aspx?
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Integration into the Proposed Tourism Precincts

Geotourism aspects can integrate seamlessly into the tourism precincts as defined in the draft
Tourism Masterplan. Each precinct is geologically distinct and will have their own site specific and
regional character.
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Alignment of the National Geotourism Strategy with the Kakadu Tourism Masterplan

Australia has not pursued geotourism to the same degree as other nations where it is well
established, but interest and momentum is growing and several geotrails and geotourism

developments have been released. Appendix 2 offers a comprehensive list of known Geotourism
Projects across Australia based on the GSA Geotourism Standing Committee’s recent annual report.

In its efforts to support and promote Geotourism, the GSA is aligned with the Australian Geoscience
Council (AGC) in the formulation of the National Geotourism Strategy (NGS) for Australia. The AGC is
the umbrella organisation supporting many professional geoscience organisations (including the
GSA) and are currently developing the strategy as part of efforts to standardise and align geotourism
developments across the country.

The NGS draft goals listed below have been formulated through consultation with a range of
geoscience stakeholders from government, academia, industry, and other professional
organisations.

GOAL 1: To deliver and interpret for the traveller or visitor, quality natural heritage content, highlighting
geology and landscape.

GOAL 2: To define an approval pathway for major geotourism projects including geoparks.
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GOAL 3: To establish a framework for creating high quality, sustainable geotrails.
GOAL 4: To establish a national framework for geoheritage listings.

GOAL 5: To develop geotourism as a key driver for celebrating mining heritage and sustaining mining
communities.

GOAL 6: To strengthen Australia’s international geoscience standing through geotourism excellence.

GOAL 7: To develop and enhance geoscience interpretation and communication skills for geoscientists
and other natural and cultural heritage professionals engaged in geotourism.

Of particular interest to the Kakadu Tourism Masterplan are goals 1, 3, 5, and 7

Goal 1 is aligned with the recommendations made previously within the document, as a mechanism
to supplement the visitor experience with factual and engaging content that augments the proposed
ecological and cultural narratives that are proposed.

Digital technologies can no longer be ignored and several geotourism applications are now available?
for interested parties, offering an alternative to the traditional printed brochure, map, or pamphlet.

Goal 3 is aligned through the many trail developments mentioned in the draft strategy. GSA and
other geoscientific professional organisations and individuals are ideally positioned to provide advice
on the geological aspects of proposed trails.

Goal 5 is aligned to celebrate the mining history that is part of the Kakadu story. The Ranger mine,
which is closing its operations and other mineral deposits of the area are a result of favourable
geological conditions, but they are not the only mining heritage stories worth telling in the region.
Kakadu and the township of Jabiru are part of the bigger story of the Pine Creek Orogen and thus an
opportunity to collaborate with other towns and regions in telling the unified story of exploration,
resources and the implications for country, economy and culture in the Top End.

Goal 7 is aligned in providing access to undisturbed formations extending back 2.5 billion years - or
half the known age of the earth — and by offering unmatched opportunity for junior and senior
geoscientists to study and contribute their knowledge to the advancement of Kakadu National Park.

The Northern Territory current imports its geoscientific expertise from other states and from abroad
yet recognises the vast potential of its mineral and energy resources. It would be rewarding to see
the next generation of young NT geoscience professionals brought up and educated by the
incredible landforms and landscapes of their towns, homelands and communities, and support for
that objective via this tourism masterplan will assist in realising this goal.

2 Many geotourism applications have been released including:

NT - Darwin City Geotrail - https://arcg.is/11bHaG0

NSW - Newcastle Geotrail - https://resourcesandgeoscience.nsw.gov.au/miners-and-explorers/geoscience-
information/geotrails/newcastle-geotrail

WA - Murchison GeoRegion - https://play.google.com/store/apps/details?id=com.specialistapps.murchison
TAS - Furneaux Geotrail - http://furneauxgeotrail.flinders.tas.gov.au/
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Specific Plan alighments

The GSA note the whole-of-Kakadu Actions listed and list potential future contributions based on the
RACI engagement model.

Item Code RACI Rationale
Infrastructure WKI Consult Heritage and geotrail expertise
WK3 Consult Geoscientific / scenic input
WK4 Inform Technological delivery and services
WK5 Inform Technological delivery and services
WK7 Consult Heritage and geotrail expertise
Non-infrastructure NI-2 Inform Geoscientific / scenic input
NI-5 Consult Heritage and geotrail expertise

Geoscientific / scenic input

NI-15 Consult Heritage and geotrail expertise,
commercialization options

NI-16 Consult Heritage and geotrail expertise,
commercialization options

NI-17 Consult Geoheritage and geotourism expertise
NI-18 Inform Tourism loads on sites, risk management
NI-19 Consult Geoheritage and geotourism expertise
NI-23 Inform Geoheritage and geotourism expertise
Precinct Planning Consult Geoheritage and geotourism expertise
Visitor experiences Consult Geoheritage and geotourism expertise,

Geoscientific / scenic input
commercialization options

Conclusion

The GSA is delighted to see the development of the draft Kakadu Tourism Masterplan and the efforts
into renewing one of Australia’s premier World Heritage Listed Assets into a world-class destination
that fosters and promotes the virtues of sustainability and prosperity.

The GSA believes that acceptance of our submission will serve to add considerable value to the
overall Tourism Masterplan and position Kakadu National Park as an iconic destination for domestic
and international visitors over the next decade and beyond.
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Appendix 1: Geoheritage and Type Sections in Kakadu National Park

Geoheritage List

Site ID

Site Name

Significance
Level

Why Significant

Description

108

Cahill Crossing Road

Cutting

Regional

Stratigraphic

Rare exposure of early
Proterozoic sediments
and metamorphics of a
key economic formation

109

Granite Hill

Regional

Structural,
Petrologic

Archean aged granite cut
by dykes and
unconformably overlain
by middle Proterozoic
sandstone

110

Big Sunday
Basins

Tertiary Regional

Stratigraphic,
Paleoenvironmental

Three small faulted or
solution-collapse basins
containing thick tertiary
sediments

111

Pul Pul Bioherm

National

Paleontological

Rare exposure of Early
Proterozoic stromatolitic
carbonate

Defined Type Section / Described units List

Site Stratno Formation Name Rank Max Age Defined /
ID (Million Years) Described
X 25685 Big Sunday Formation Formation 1829 Defined
X 24806 Cabhill Formation Formation 2500 Defined
X 4739 Coronation Sandstone Formation 1827 Defined
X 27961 Gerowie Tuff Formation 1862 Defined
X 9937 Kurrundie Sandstone Formation 1825 Defined
X 13318 Mudginberri Phonolite Formation 1316 Defined
X 15334 Plum Tree Volcanics Formation 1822 Defined
X 15650 Pul Pul Rhyolite Formation 1828.6 Defined
X 16675 Scinto Breccia Formation 1829 Defined
X 27310 Zamu Dolerite Formation 1850 Defined
X 42477 Goodparla Dolerite Formation 1860 Described
X 8956 Jim Jim Granite Formation 1838 Described
X 25130 Koolpin Formation Formation 2025 Described
X 11123 Malone Creek Granite Formation 1823 Described
X 11911 Minglo Granite Formation 1825 Described
X 12501 Mount Basedow Gneiss Formation 2284 Described
X 27856 Mundogie Sandstone Formation 2021 Described
X 27856 Nanambu Complex Group 2520 Described
X 17236 Stag Creek Volcanics Formation 2048 Described
X 24105 Wildman Siltstone Formation 2029 Described
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Appendix 2: Geotourism Projects in Australia.
(Geotourism Standing Committee FY20 Annual Summary)

executive, UNSW and geologists

Initiative/Project Name | Description | Status
New South Wales
Sydney Geotralil Concept discussed in January with GSA Conceptual

Port Macquarie Coastal
Geotrall

4km walk developed via collaboration between
the University of Newcastle, Department of
Planning and Environment’s Geological Survey
(GSNSW) and the National Parks and Wildlife
Service (NPWS)

Released 2018

Park

Newcastle Coastal Geotrail around Newcastle Coastal region Pre-release
Geotrail
Warrumbungle National | Geotrail for the Warrumbungle National Park Pre-release

Central Darling River
Region

Geotrail for the central Darling River region

In development

Mutawintji National Park

Geotrail for the Mutawintji National Park

In development

NSW Geotours App

Smart Phone Application

Released

Guringai GeoRegion

Progression of a proposal to develop geotrails
from the NSW coast through the Ku-ring-gai
National Park

In development

Hunter Valley
(Wonnarua) National
Mining Park

Post-mining proposal presented at a Coal
Industry discussion day in 2015

Conceptual

South Australia

Kangaroo Island

A recognised Australian National Landscape
area — significantly impacted through the
Bushfires in 2019-2020. Rehabilitation of
areas and construction of new tourism related
infrastructure. Tourism recovering

Response and
Recovery

SA Heritage Alliance

Alliance formed in 2019 to combine the natural
and build heritage of SA.

Strategic planning
and Project
Development

Flinders Ranges World
Heritage nomination

A recognised Australian National Landscape.
Scientific studies have been completed to
support the World Heritage nomination

Monitoring
progression

Nullarbor Cliffs
Geoheritage

A 2020 paper has been released detailing
recent studies of the cliffs with dates of 5Ma —
far older than previously through.

Monitoring
progression

Western Australia

Kalbarri Skywalk

The Government of Western Australia officially

Open to public

be suitable for an estuarine geopark. Located
500km south of Perth.

Independently, UTAS Masters student has
also suggested area maybe suitable for
georegional consideration

opened the Kalbarri Skywalk, located 600km 12 June 2020.

north of Perth.
Murchison GeoRegion Mid West Development Commission launched | Released

the GeoRegion in September 2020. Sept 2020
Rottnest Island ECU Masters thesis “Stakeholder perceptions | Monitoring

of establishing a Geopark on Rottnest Island” progression
Walpole-Nornalup Inlet Calls by geoheritage specialists that area may | Monitoring

progression

Wheatbelt

PhD thesis “Stakeholder perceptions of
establishing a Geopark in the Wheatbelt”.
Currently discussions between Alan and local
councils in the area

Monitoring
progression
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Southern Forests

Workshops planned in September outlining
Geotourism concepts and georegional
development options

In progression

Tasmania

West Coast Geotrail

Geotrail covering the landscapes and geology
of Western Tasmania, detailing natural and
historic mining features.

Released 2018

Furneaux Geotrail

Geotrail on Flinders Island in Bass Strait.
Stage 1 and the initial release was completed
in 2019 with Stage 2 extensions and inclusion
of new Geosites completed in 2020.

Released 2019

Queensland

Recreational Trail
geological logging

GSA-QLD has sponsored a project to log the
geology adjacent to rail trails. More than
300km has been captured with plans to
release a brochure and potential release via
the GSA website.

In development

Northern Territory

Darwin City Geotrail

Geologically, the 3.5km route in Darwin’s CDB
features rocks from the Paleo-proterozoic Pine
Creek Orogen to the Jurassic/Cenozoic Money
Shoal basin, however other sites of historic,
scenic and cultural interest are represented to
offer a diverse integrated tour

Released Aug
2020

ACT

National Rock Garden

Ongoing enhancement of the NRG with the
recent acquisition of two rocks from Antarctica.
These have not yet been incorporated into the
NRG.

On - going
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