Committee. Bob was joined by other authors, including current
GSA members John Martyn, lan Percival, David Robson and
Angus M Robinson, as well as Peter Mitchell, John lllingsworth,
Jayden Walsh and Ursula Bonzol. This paper is published in the
current Proceedings of the Linnean Society of NSW (Vol 144,
pp 129-226). Offprints of this high-quality publication are available
for sale online from STEP Inc, one of the other community groups
supporting this project, at step.org.au/index.php/books/krggeoregion.
ANGUS M ROBINSON

Coordinator, National Geotourism Strategy

Morning Bay in Pittwater, one of many deep-water inlets in the classic
drowned valley system of Broken Bay, in the northern part of the Ku-ring-gaj
GeoRegion. Image courtesy John Martyn

GSA's contribution to the
Australian Heritage Council’s
assessment of the Greater
Blue Mountains Area

In the GSA's Decadal Plan (2020), one of the objectives is to “provide
expert advice to policy makers as appropriate and influence
decision-making processes to support geoscience education,
research and employment” An example of how this objective is put
into practice is our recent submission to the Australian Heritage
Council (AHQ)'s assessment of whether the Greater Blye Mountains
Area (GBMA) has additional heritage values, and whether to expand
the National Heritage listing to include adjacent areas. This would
mean adding multiple areas around the margins of the existing
World Heritage Area, and upgrading its protection-by recognising
and strengthening our understanding of the area's heritage value
under multiple ‘criteria’

As a key stakeholder in Australia's geological heritage, the GSA
took the opportunity to provide input and to highlight the view that
the (abiotic) geologic environment underpins Australian evolutionary
history, landscape, soils, and biodiversity. In addition, GSA member
Peter Hatherly, who has worked and published on the geology of
the Blue Mountains (Hatherly & Brown, 2022), contributed an
independent submission that provided in-depth detail the AHC could
use to make their assessment. | am drawing on his submission
extensively here and acknowledge his contribution.

Geological World Heritage themes
Using the criteria outlined for Geological World Heritage status by
the International Union for Conservation of Nature (IUCN)
(McKeever & Narbonne, 2021), it is clear that the GBMA is worthy
of recognition, as the following examples show.

In the History of Earth and Life (Theme 1): rock exposures in
the GBMA provide a detailed geological record from the Ordovician
to the Triassic, with well-exposed sequences from the underlying

Ordovician/ Carboniferous basement, Permian marine siltstones
(Shoalhaven Group) and overlying coal measures (lllawarra
Coal Measures) of the Sydney Basin, across the Permian-Triassic
Boundary to the uppermost Triassic sandstones (Narrabeen Group
and Hawkesbury Sandstones).

Tectonic Systems (Theme 2): The Sydney, Gunnedah and Bowen
basins together record a history of crustal extension, passive thermal
subsidence (widespread marine transgression) and foreland loading
(coal measures and sandstones) due to thrusting related to the New
England Orogen. The Cretaceous breakup of Gondwana triggered
uplift, and led to the development of the Great Dividing Range and
the start of the present erosional cycle. Thus, the GBMA is a world-
class example of an elevated passive margin with numerous volcanic
centres attributed to crust-mantle interactions.

For the casual visitor, the spectacular landforms of the Blye
Mountains create the most visual impact. Under the IUCN's
Erosional Systems Theme (Theme 3), the GBMA provides excellent
examples of the combined effects of weathering and fluvial erosion
that have shaped the area since at least the original Cretaceous
uplift. The gentle topography and plateaus of the higher parts of the
GBMA reflect the ongoing denudation that may have removed some
kilometres of material, while the general form of the river systems
appears to have been established at this time (Pillans, 2007).
Differential erosion of the softer, underlying Permian sediments has
undermined the overlying sandstone layers. These have collapsed
along vertical joint systems (multiple landslips are evident), creating
the familiar, magnificent and regionally extensive outer rims of
sandstone cliffs, as well as rectilinear drainage patterns and slot
canyons. No other area in Australia has such an abundance of slot
canyons, which provide important ecological niches (eg, for the
Wollemi pine). Other geomorphological features include ‘pagodas’,
where groundwater moving along joints within sandstones dissolves
cements. This leads to convoluted shapes and the creation of
pagoda-like formations, particularly in the Gardens of Stone and
Ganguddy-Dunns Swamp.

2021 was the International Year of Caves and Karst systems
(Theme 6). The GBMA hosts some internationally significant cave
systems. For example, the development of Jenolan Caves probably
dates from the Carboniferous and Permian, making this among the
oldest and most complex cave system in the world. It is also an
extremely valuable natural laboratory for the investigation of
climate change since that time.

Finally, sites in the GBMA provide important insights into
understanding Glacial and Periglacial Systems (Theme 9) and
recent climate changes. For example, unconsolidated sediments and
peat in Thirlmere Lakes reveal that current conditions have existed
for the past 12 000 years. From 21 000 to 12 000 years ago, the
area experienced catastrophic drying and sub-aerial erosion. On the
Newnes Plateau on the western edge of the GBMA, sand dunes were
active. And widespread, treeless vegetation was present in response
to carbon dioxide stress, colder temperatures, lower rainfall and
periodic burning.

Assessment using the Geoheritage Tool-kit

In Australia, the GSA is playing a lead role, alongside state bodies,
to identify sites of geological significance, maintain a list of sites of
national and international significance, and provide advice on the
'significance’ of sites of geological heritage for planning and
management. The Geoheritage Tool-kit (Brocx, 2016) is being used
to systematically identify and categorise geological features of
geoheritage significance at all scales, and to assess their leve| of
significance for science and education. The examples below make it
clear that many of the proposed additional areas to the GBMA can
be classified as significant geoheritage sites.
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Culturally or historically significant sites include Jenolan Caves as an
extremely valuable natural laboratory for the investigation of
climate change. Culturally, the area is also significant as the first
reserve to be gazetted in NSW (in 1866) for the protection of a
natural feature.

Natural pagodas formed by the differential weathering and erosion of
sandstones are found in the western parts of the Blue Mountains.

This is Pagoda Lookout, near Ganguddy-Dunns Swamp. Image courtesy
Simon George

Geohistorical sites — The GBMA is an internationally recognised area
of outstanding natural beauty. It is also a region in which the
excellent exposure of rocks represent a geological record spanning
some 400 million years. Its huge geodiversity allowed geologists 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.

Modern landscapes and settings — Examples include the sandstone
karsts, which are a relatively rare geological feature. These are
observed as etched sandstone pavements and caves in the Gardens
of Stone.

Protecting geologically important areas

In summary, the GSA and its members provided expert geoscientific
information and analysis that may influence the protection of
geologically important areas. As a Society for professional Earth
Scientists, our members believe that the protection of geologically
significant sites and regions is critical to understanding the geologic
environment that underpins Australian evolutionary history, i
landscape, soils and biodiversity. Our submission agreed with the !
AHC's preliminary assessment that the GBMA might have additional,
nationally significant biodiversity, geoheritage, aesthetic and historic
heritage values. We are excited that the AHC is considering
additional heritage values and adding multiple geologically
important areas to the GBMA National Heritage Listing.

JOANNA PARR, with help from PETER HATHERLY i '
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