
All rights reserved. No part of this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any 
means, electronic, mechanical, photocopying, recorded or otherwise,
without the written permission of Goodfellow Publishers Ltd 

All requests should by sent in the first instance to  

rights@goodfellowpublishers.com

www.goodfellowpublishers.com

Chapter 3 Australias geological heritage   a national inventory

for future geoparks and geotourism

From Geotourism: the tourism of geology and

landscape

David Newsome, Ross Dowling

Copyright information is available here.

Published by Goodfellow Publishers

ISBN: 978-1-906884-09-3

Licence reference: f60d7444439b0e4476ee9bbbf706dbd3-475, for 1 user on

May 25, 2010 to Edmund Joyce ebj@unimelb.edu.au

For more information, click here www.goodfellowpublishers.com

http://www.goodfellowpublishers.com/academic-publishing.php?promoCode=&partnerID=&content=story&storyID=231
http://www.goodfellowpublishers.com/academic-publishing.php?promoCode=&partnerID=&content=story&storyID=231


Licence reference: f60d7444439b0e4476ee9bbbf706dbd3-475, for 1 user on May 25, 2010 to Edmund Joyce ebj@unimelb.edu.auhttp://www.goodfellowpublishers.com/academic-publishing.php?promoCode=&partnerID=&content=story&storyID=231

Geotourism:
The Tourism of Geology and 
Landscape

Edited by 

David Newsome, Murdoch University, Australia

and Ross K. Dowling, Edith Cowan University, Australia

Contents
Introduction 2

Australian geological heritage studies 4

The growth of geological heritage work in Australia 5

Methodology used in geological heritage studies in Australia 6

Heritage registers 11

Australian Natural Heritage Charter 12

Australian parks and reserves, including geoparks 12

The new Australian Government approach to heritage 12

The use of themes 13

Recent reviews and evaluations 14

Geotourism in Australia 15

Current listings of major geological heritage sites in Australia 15

Geosites for Australian geotourism 16

3

Published by Goodfellow Publishers Limited, Woodeaton, Oxford, OX3 9TJ 
http://www.goodfellowpublishers.com

Copyright © Goodfellow Publishers Limited  2010

All rights reserved by Goodfellow Publishers Limited. The text of this publication, or 
any part thereof, may not be reproduced or transmitted in any form or by any means, 
electronic or mechanical, including photocopying, recording, storage in an information 
retrieval system, or otherwise, without prior permission of the publisher.

Design and setting by P.K. McBride 

(G)

http://www.goodfellowpublishers.com/academic-publishing.php?promoCode=&partnerID=&content=story&storyID=231

Licence reference: f60d7444439b0e4476ee9bbbf706dbd3-475, for 1 user on May 25, 2010 to Edmund Joyce ebj@unimelb.edu.au

Copyright information is available here.

Chapter 3 Australias geological heritage   a national inventory for future geoparks and geotourism From Geotourism: the tourism of geology and
landscape David Newsome, Ross Dowling

http://www.goodfellowpublishers.com/academic-publishing.php?promoCode=&partnerID=&content=story&storyID=231


Licence reference: f60d7444439b0e4476ee9bbbf706dbd3-475, for 1 user on May 25, 2010 to Edmund Joyce ebj@unimelb.edu.auhttp://www.goodfellowpublishers.com/academic-publishing.php?promoCode=&partnerID=&content=story&storyID=231

2 Geotourism: The Tourism of Geology and Landscape

3 Australia’s geological 
heritage: a national 
inventory for future 
geoparks and geotourism
Bernard Joyce, University of Melbourne, Australia

Introduction
Australia has a coastline of around 32,000 km, with varying rock types and structure, 

part of the Australian inventory. Major terrains include inland deserts (for example the 

of southeastern Australia and northeastern Australia. There are also many karst and 

rock and mineral sites, and structural and tectonic sites. Viewpoints are also included 
in this list, and also sites related to the history of geology, for example Charles Darwin 

Australia is often referred to as ‘the oldest continent’. Zircons dated between 4300 and 
4200 million years have been found in the Archaean rocks of the Mt Narryer area of 
Western Australia, and the microfossils and stromatolites of the Pilbara, also in Western 
Australia, are amongst the earliest known life on earth. The old shield which forms a 

-

dating to the Mesozoic and even earlier have survived over long periods of geological 

with the northern hemisphere continents, where late Tertiary and Quaternary uplift and 
extensive glacial erosion have given very different landscapes. Only in Tasmania and the 
higher parts of the southeastern Australia mainland can landscapes similar to those of 
much of Europe be found.

The study of geological heritage in the former Gondwana continents such as Africa, 
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3: Australia’s geological heritage: a national inventory for future geoparks and geotourism 3

Figure 3.1: World Heritage Area of the Blue Mountains, near Sydney, New South Wales; a 
site of historic geological interest, visited by Charles Darwin in January 1836. On seeing the 

-

Principles of Geology

sandstone. (Photo E.B. Joyce).

Figure 3.2:
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4 Geotourism: The Tourism of Geology and Landscape

continent had a long period of weathering and limited erosion, and was little affected 
by Quaternary glaciation, so that deep weathering mantles and leached soils are wide-
spread. Thus the thematic frameworks commonly used to select global geosites may also 
need to be different to those used in Europe and elsewhere.

For Australia it is important to have an agreed listing of major geological sites (Joyce 

database.

Australian geological heritage studies

in the 1960s. Even earlier, efforts had been made in promoting local reserves, and setting 
up notice boards and signs on individual sites.

of seeking out and promoting individual sites. Correspondence and visits to the UK by 

mid-1970s, with the aid of government grants, programmes of identifying, document-
ing, evaluating and recommending management of sites began across Australia (see his-

France in 1991 and the second at Malvern in the UK in 1993 (McBriar 1991; McBriar 

Figure 3.3:
Region World Heritage Area, New South Wales, showing the 40,000 BP burial sites of the 

Mungo Lady

Mungo Man
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3: Australia’s geological heritage: a national inventory for future geoparks and geotourism 5

-
-

-
saken, degraded, unproductive and isolated’ such features have now become of ‘world 
renown’ or ‘classic ground’. Douglas points to an evolving methodology of geological 

-
phy on heritage and geology in Australia is included.

Box 3.1 Geological heritage in Australia
-
-

the deep past, concentrating on three landscapes.

The South Australian Division of the Geological Society of Australia has played a cen-
tral role in the preservation of geological heritage in that state since 1966 when the 

-

-

Despite its philosophical links to eco-tourism and World 

to divorce from tourism, politics and nationalism, and that landscapes may need more 

-
mony, landscape aesthetics and cultural heritage to ensure the preservation of important 
geological features.

The growth of geological heritage work in Australia
By the 1970s, each division had an active subcommittee, with work being carried out in 
each of the six states and also the Australian Capital Territory and Northern Territory. 
The establishment of the National Estate Grants Program in 1973 and the Australian 

Government grants for the study of features of Australia’s National Estate, and nomina-
tion of these to the then newly established Register of the National Estate. Grants total-
ling more than $320,000 over the next 25 years resulted in more than 30 substantial 
volumes of documentation.
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6 Geotourism: The Tourism of Geology and Landscape

A standing committee of the GSA was established in 1974 under Dr Colin Branch (Joyce 

that time – Queensland, New South Wales, Australian Capital Territory (with Northern 
-

tion of a separate GSA Division in the Northern Territory, and so a new subcommittee, 
brought the number of subcommittees to eight. The history of the standing committee 

The state-based subcommittees each developed their own approaches to heritage stud-
ies. Some produced overall inventories in one volume while other systematically worked 
across their state producing a series of volumes. Some volumes were printed in hundreds 
of copies and distributed and sold widely, while others were only in a few reference cop-
ies, for example in South Australia only 16 copies of each report were printed, but with 
photocopies of appropriate sections sent to selected state government and local govern-
ment bodies. A list of reports by the subcommittees and the standing committee is given 

the National Estate in Canberra, while others have made few. Where state registers are 
available, they have sometimes been used to register geological sites.

the Geological Society of Australia on scenery in National Parks in southern Queensland 
are part of a series prepared and published by the Queensland Division of the Geological 

-
tains in NSW, a 34-page A4 colour booklet has been prepared by the NSW Department 
of Mineral Resources, in conjunction with the Geological Society of Australia, NSW 
National Parks and Wildlife Service, and the University of Sydney (Pickett and Alder 

includes the relatively newly-recognized Bungle Bungle Range, in the East Kimberley 

Kakadu and Nitmiluk National Parks, in the Northern Territory of Australia, was pub-
lished in 2000, and covers rocks, landforms, plants, and animals, the Aboriginal culture 
of the region, and the effects of human impact.

Methodology used in geological heritage studies in 
Australia

-

Register of the National Estate, building in part on the expertise of the GSA subcommit-
-
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3: Australia’s geological heritage: a national inventory for future geoparks and geotourism 7

work in Australia. For a review of early Australian geoheritage work and its background 

Each Australian state and territory GSA subcommittee also looked to some extent at the 
work of subcommittees in other parts of Australia, and in two workshops sponsored by 

discussions were held between the subcommittees in an attempt to achieve some degree 

their own methods. The two workshops however did lead to the preparation of a report 

the approaches used up to that time by each GSA subcommittee, and provided a con-

GILGES
-

be considered for adding to the then current list of 30 geological sites on the World 

at the Paris meeting, a revised list of 26 sites for Australia appeared in the report by 

The following list of sites is based on detailed work carried out in Australia by regional 
subcommittees of the Geological Society of Australia over more than 15 years. The list 
was prepared on 12 December 1990 in Canberra in discussions between Bernie Joyce, 
Federal Convener of the Geological Monuments Committee of the Geological Society of 
Australia, and Wanda Filsell, Jo Mummery and Phil Creaser, of the Department of the 
Arts, Sport, the Environment, Tourism and Territories. Since then Lake Callabonna has 
been added at the request of Maud McBriar, Convener of the S.A. Subcommittee.

Table 3.1:

3. Koonwarra Cretaceous fossil locality, Vic.

site.
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8 Geotourism: The Tourism of Geology and Landscape

12. Riversleigh, Qld. Cenozoic fossil sites.

15. Undara Crater and lava tubes, Qld.

Further possible sites - not proposed above - have been suggested by others.

and thus of the area recognized as Australian Territory; an oceanic island on 
the Antarctic plate. The largely Holocene cone of Big Ben is a currently active 

-
sion processes.

-
rinna and Dalhousie Mound Springs.

of the Nullarbor Plain Region in South Australia and Western Australia. Being 

26. Bungle Bungles, W.A.

28. Bitter Springs.

-

methodology volume which would detail techniques for locating, describing, classifying 

as rock, mineral and fossil sites, this methodology was also to cover landforms, dynamic 
processes, and viewpoints, including evaluating their vulnerability to natural and hu-

and other interested heritage workers to meet at a workshop in Canberra in 1994 and 
led to the preparation of a two-volume methodology report, which was to assist with 

prepared in limited numbers, but its contents are available on disk and CD, and on the 
The report includes a review of geological heritage methodolo-

by the GSA to that time.

-
-
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3: Australia’s geological heritage: a national inventory for future geoparks and geotourism 9

‘geomorphic’ as the second of twelve geological types to be used in the assessment of 

landforms or landscapes. 

-

-

Box 3.2: An example of the evaluation (assessment of geological 

of western and central Victoria, and an adjacent part of South Australia. These have 

Figure 3.4: The Newer Volcanic Province of southeastern Australia

-
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10 Geotourism: The Tourism of Geology and Landscape

-

-

-

Another group that can be distinguished is that of the lava caves, which are found 

A panel trying to assess the whole province, or its parts, would require local detailed 

-

a special study, and this has now been done in Victoria under the sponsorship of the 
Geological Society of Australia and the Victorian Branch of the National Trust of Aus-

-

assessing individual features or sites, such as a scoria cone or lava cave, has been 

need to perhaps assess the whole volcanic province, or at least substantial sub-sets 

stratigraphy, rocks and minerals, fossils and palaeontology, karst, glacial and so on. 

classed as outstanding. Assessment is carried out by a committee whose members have a 
wide range of geological experience and expertise. Sites or features are assessed at a level 

the current procedure and 
protocol for the documentation and assessment of geological heritage sites in Australia 
is by
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historical review of initiatives and principles that underpin the conservation of geoherit-

A review by Gray (2004: 249-254
Australia, especially in South Australia and Victoria. Gray discussed the criteria used by 

work of the GSA with the work done by Tasmanian Government departments, discuss-
ing a code of practice developed in Tasmania. Finally, he discussed organisations such 
as the National Trust which are also interested in geological sites and features across 

of the landscape-related work carried out by the GSA with the Victorian section of the 

Geological Society of Australia’s work is that Australia has for many years been rec-

conservation

Heritage registers

in 1975, one of its tasks was to compile a Register of the National Estate. This was to 
include places of natural, historic and Aboriginal heritage which should be kept for 
present and future generations. The GSA’s heritage subcommittees soon became regard-

register grew out of an historic buildings register, and so far only archaeological sites 
and shipwrecks have been added, and geological sites normally cannot be registered.

The National Trust of Australia consists of largely independent organizations in each 
state, and while mainly concerned with historic buildings and related heritage such as 
gardens, state national trusts may also study and classify landscapes, including their geo-

Some other government-sponsored geological heritage studies
-
-

ment level includes consultant projects such as those of Rosengren in Victoria, including 

was carried out jointly for the GSA’s Victorian Subcommittee and the National Trust of 

-
ment have developed a methodology which includes geomorphological and soil fea-
tures (Dixon et al
on the web at: http://www.dpiw.tas.gov.au/inter2.nsf/WebPages/LBUN-6TY32G?open
(See also: http://www.dpiw.tas.gov.au/inter.nsf/WebPages/SJON-57W4FD?open
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12 Geotourism: The Tourism of Geology and Landscape

recently described the Tasmanian work and compared it with the work of the GSA.

Australian Natural Heritage Charter

-

Australian parks and reserves, including geoparks
National parks in each state and in the territories provide valuable protection and man-
agement for many geological heritage sites; indeed the initial impetus for setting up 

parks services employ or work with geologists, and management and interpretation is 
strongly biased towards biological and ecological aspects. Geological research including 

and

There is a need for new groupings which emphasise geological and geomorphological 
sites, and the concept of Geoparks can be usefully applied in Australia to such areas as 
the youthful Western Volcanic Plains of Southeastern Australia, a closely settled agricul-

Such regions, generally not suitable for national parks, can provide useful groupings of 

The new Australian Government approach to heritage

-
standing heritage values to Australia is being developed by the Australian Government. 

-
ronment Protection and Biodiversity Conservation Act 1999 and later amendments. 

protected by the Australian Government. These places will highlight the major stories 
of Australia – the evolution of the land, the qualities of its people and the diversity of its 
culture. All Australians will be able to nominate places, but nominations will be sought 
from professional groups such as the Geological Society of Australia. The earlier Regis-. The earlier Regis-The earlier Regis-
ter of the National Estate included many geological heritage sites but this Register was 
frozen on 19 February 2007, meaning that no new places can be added or removed.
continues to be available online (http://www.environment.gov.au/cgi-bin/ahdb/search.pl

there are only 20 or so geological or geomorphological places on the List. The Dinosaur 
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Park, 110 km south of Winton in Central Queensland, the site features unique evidence 
of a dinosaur stampede with almost 4000 dinosaur footprints clearly visible in an area 

-

places such as the Great Barrier Reef, Greater Blue Mountains, Kakadu, Purnululu, 
Uluru–Kata Tjuta, and the Willandra Lakes have also been included on the National

.

The use of themes

landscape, to processes past and present, and cultural aspects, across large areas. Two 
examples of themes are The onset of aridity in Australia (dry lakes and lunettes of the 

Young volcanicity and tectonics in an active 
Australian landscape 

Figure 3.5:

-
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14 Geotourism: The Tourism of Geology and Landscape

the public the story of the continent’s changing landscape – the marks left by the climate 
of the last ice age, the effects of aboriginal occupation, sea level change, and European 
arrival. The present landscape should be linked to aboriginal dreaming and indigenous 

the past 200 years through the experiences of early settlers, miners and farmers, builders 
and architects, gardeners and landscape planners, poets and painters, and musicians and 
writers. This thematic approach is ideal for the selection and setting up of geoparks, and 
their use in geotourism.

Recent reviews and evaluations
-

logical heritage sites in Australia, providing from its resources a list of sites to be investi-
gated. A two-volume report has been prepared, listing, describing and evaluating sites of 

-

provided a similar assessment for 150 fossil sites (see summary of numbers in Table 3.2, 

Table 3.2:

New South Wales 52
Queensland 28
Western Australia 18
Northern Territory 14
Victoria 13

South Australia 9
Australian Capital Territory 0

No of sites considered 150

territory museums to conduct a comprehensive comparison of outstanding fossil sites, 
in addition to a report that provided a comparison of the most important plant fossil 
sites nationally. These eight documents were then peer reviewed and edited to produce 
a single document, titled Australian Fossil Sites for Potential National Heritage Listing

-
tion of Australia’s biota. 

-
work for the assessment of important karst and pseudokarst sites. Results from both 
workshops will allow the effective comparative assessment of karst and pseudokarst 
sites around Australia, and produced a shortlist of important sites that illustrate the 
range of karst and pseudokarst features in Australia, along with a strategy for further 
research (
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Geotourism in Australia

capital Canberra, and two presentations were concerned with geotourism – perhaps the 
earliest mention of the term amongst the Australian geological community. Casey and 

-
cal experience’ on putting geology in tourism. They argued for the use of simple expla-
nations of geology, avoiding the use of jargon, and they suggested including links to 

and wineries. W. Mayer’s 1996 paper discussed geology and tourism, and suggested 
Australia was well-suited to nature tours, for example in areas such as Kakadu and the 

regions of far northern Western Australia, and argued that geotourism needed ‘small, 
compact, but well-illustrated guidebooks’; he suggested that the Geological Society of 
Australia might help produce these.

Geotourism, or tourism related to geological sites and features, including geomorpho-
logical sites and landscapes, can be seen as a new phenomenon, and also a subset of 

geotourism suggested: 

people going to a place to look at and learn about one or more aspects of geology 
and geomorphology 

A recent book
but unfortunately the section on Australia fails to acknowledge the work of the GSA, 
thus demonstrating the need to make databases of Australian geosites better known and 

Beneath Our Feet,’ was held in Fremantle, Western Australia, and several presentations 
-

portance for future geotourism in Australia (

in Australia are being applied to local geotourism.

Current listings of major geological heritage sites in 
Australia
A number of listings of the main Australian geological heritage sites have been prepared 
over the last 20 years:

Cochrane and Joyce (1986)1.

Joyce (1991)2. -

Yeates (2001a, b)3. . An independent review of geological heritage sites in Australia 
-
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The current World Heritage Area list for Australia4.
website

mineral, stratigraphic, landform and process sites, and fossil sites. The actual numbers 

suggest additional sites may need to be added to the current listings to approach a level 

in a recent study for the Australian Government expert workers selected and discussed 
ten fossil sites from each of Australia’s seven states, giving a total of 70 sites. Some 
additional fossil sites were included in the related report compiled and edited by Cook 

Geosites for Australian geotourism – how can geotourism 
?

the main bodies concerned with geological heritage in the past, and some 30 reports 
have been prepared, covering most parts of Australia. Several overall listings have also 
been prepared, and many sites have been listed on the Register of the National Estate 

Canberra. Copies of GSA reports have also often gone to state government departments, 
and sometimes local government bodies. Recently these volumes have been reviewed 

were printed by and offered for sale by the Geological Survey of Victoria. Details of 

details of sites were included in a Geological Survey of South Australia and South Aus-
tralian Museum database. Recently a set of CDs of all the South Australian GSA herit-

the Tasmanian Geoconservation Database. Other information is becoming available on 

An up-to-date listing of database of Australian geosites should be made available. Such

Australia, and justify the work involved. To assist in this work a website has been set up 

provide the background to the proposed program, and begin developing and maintain-
ing an index to current databases, and also provide a list of all publications on geologi-
cal heritage sites in Australia. The URL is: http://vic.gsa.org.au/geosites.htm
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These data sets will also be linked from a related Geotourism in Australia website (http://
vic.gsa.org.au/geotourism.htm
them further, and making them freely available is a necessary condition for the future of 
geotourism and geoparks in Australia.
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