From the oldest minerals to
largest monoliths
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s These slldes W|I| work best when used as-an accor‘nfpanlment to the
= presentation made on Nevember 26™; 2022.in the Oceanic
— Geodiversity workshop.

® The presentation featured a number of video examples.

;‘;:'1_ Please contact myself or the workshop organisers to'ebtain a copy.
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THE AUSTRALIAN GEODIVERSITY STORY DESPITE THIS...

Oldest living first nations culture

Representation of every climate geomorphological control on landforms, No federal or state-specific statutory protections

every geological unit and time period, all worlds major soil groups . . 4 ;
YE g P ! J ghotp No national strategy that consistently organises and indexes

Australians were some of the first people to contribute to the concept of ‘geoheritage’

‘geodiversity’ . ., . .
Geoheritage only represents some of Australia’s geodiversity — not all,

Australia initiated the treaty of Antarctica for geoconservation purposes R p—

Australians have been proactive in making extensive geoheritage inventories

Oldest minerals, largest sandstone monolith . . . _ .
»1are The issues related to geodiversity recognition and conservation are

global. Here’s how we are exploring these in Australia.




Geodiversity is “the range or diversity of geological (bedrock), geomorphological (landform) and soil features, assemblages, systems and
processes” (Gray 2004).

What is geodiversity? T
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Geoconservation and Geotourism: Challenges and But the e|ements and Values are Somet|mes

Unifying Themes
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Geopark Geotourism

The spatial distribution of explicit geoconservation terminology in Australian [UCN category 1A,IB, Il & III reserve management plans,
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rocks, minerals, fossil casts, landforms,
associated processes, soils
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notable, associated with other values of

can therefore
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From Mclaine, McHenry & Adams in prep
“Geodiversity in Australian protected areas management plans”




Is there a meaningful unit of geodiversity? The problem of scale.
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Digital tools assist boundary detection and monitoring of geodiversity
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Scale is a challenge

fo r Tasmanian reserve geoco n inventory
assessment using Geographic Information

prOteCted areas Technology (GIT)
conservation

Geological Framework

Boundary detection

Representativeness within
the reserve, across the
country/world
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Deflation hollow Spelesthems Voicani plug
Rockdall Y

Geological Framework represented by 7 themes and 24
landforms (after Bradbury, 2014) in an inventory of periglacial
geosites and prospective geodiversity sites in Wellington Park,

Tasmania

Spatial geodiversity: relating geodiversity of
an area to other measures of value such as
biodiversity or topography is challenging for
Australia.
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My research: understanding impacts of fire

* Organic soils are well reserved in ‘ w——
B R, { & Tasmania
e Ty L= * 98% of Tasmanian peat, comprising
ST N \ Wl 75% of Australian stocks, is in reserve '
g ; é R
* Lacking knowledge of depth and l\ﬁ.._‘:/l
distribution o
of peat impedes our understanding of

fire risk and organic carbon loss

e Our recent research answered these
questions
for Tasmania

From McHenry et al 2022

| cEODIVERSITY

Geodiversity values in Australia: do we choose the
biggest rock, or the most special to the people?
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UNESCO has OUV'’s

Smithton
Mawbanna

“Outstanding Universal Value means
cultural and/or natural significance which
is so exceptional as to transcend national
boundaries and to be of common
importance for present and future
generations of all humanity. As such, the
permanent protection of this heritage is of
the highest importance.... The Committee
defines the criteria for the inscription of
properties on the World Heritage List.”

Launceston

Watsons Cresk South Esk River

Griffiths Creek
o, §

LEGEND:
. Locality

Highway

Source: Operational Guidelines for the Implementation of the World Heritage Convention [ Tasmarian Wildemess Workd Hertage Area
WHC.19/01 10 July 2019

Tasmanian geodiversity values Soils are geodiversity elements
with values subject to inadequate

or unbalanced reserve protection

Outstanding reference: the site is an exceptionally unambiguous example or demonstration of an aspect of
geodiversity.

Representative reference: the site is a clear exam?le of the typical expression of an aspect of .

_Ed—t_R—t_geo iversity. Representative reference sites should be selected with consideration of i) how well they typify an aspect

of geodiversity, ii) condition, iii) security and iv) appropriate accessibility.

Key site: the site displays or demonstrates a feature, event or process that is fundamental to understanding an aspect Best ‘carbon’ soils are Organosols and Vertosols.

? g(le_(t)_ iversity within a specified context area. This includes but is not limited to formally defined type secfions and
ocalities.

Well studied: the site has been the subject of considerable geoscientific investigation, providing data and analysis Organosols — 75% are in Tasmania, 95% in world heritage
valuable to the understanding of an aspect of geodiversity. protections.

Minimally impacted condition: the site is one of the least disturbed examples of an aspect of geodiversity.

Rarity: the site constitutes a significant proportion of all sites representing a particular aspect of geodiversity within a
given context area. If the site were to be destroyed or degraded then much of the entire population would be lost. Vertosols — 6% conserved nationally, 99% cleared and under

Outlier: the site is marginal to or isolated from similar features, in either space or time or both. It therefore provides pasture or cropping in Tasmania, have a tendency to become
additional information about the range of an aspect of geodiversity, its process of formation or the prior distribution of a sodic.
formerly more extensive entity or process.

Information Repository: the site contains or is likely to embody detailed information that has si?niﬂcantly improved, or
has the potential to improve, understanding of an aspect of geodiversity within a specified context area.

Figure 11-a, soll orders of Australia, 11b Spatial distribution of acquired plans.




Nation Soil 2 e Dominant Associated Values : - % in IUCN I-Ill % of Australia by
Defining characteristics Agricultural potential
Orders reserves extent/area (Ha) . . . I . .
Secondary and composite geodiversity — unnatural geodiversity
. . System support
Calcarosol Soils dominated by carbonate Low to moderate 10.5 9.20246594
Cheomosol Nleutral to alkaline soils with a sharp increase in texture Sy Moderate 71 3.00830822
Completely ~ Unnatural
Structured B-hori ith slight changes in text Economic D m d
Do w[rtl:‘ dl:,r:(h -horizons, with slight changes in texture High 21.0 1.59708196 tra n Sfo r ed O ri i n a a ge
High Iron levels with slight ch. i ith Economic g
igh Iron levels with slight changes in texture wit High 8.2 0.81659038
depth
N . System support
Hydrosol Wet or regularly inundated soils Low 10.7 2.21610519
) . N System support £ =
f;;:sfelyw‘l\i’teha;::;d sarthewithslightchangesin Low-moderate agricultural potential 6.1 16.7118435 €. g o b ul |d | ng € 'g . unca p p ed S 'g 2 exp Osed
— stones bore rockwall
Acid soils with sharp increases in texture with depth Low agricultural potential 115 0.87867803
Systi rt
Soils with high organic content LRSI Low agricultural potential 75.8 0.11013894
ils with (e o . i System support
Podosol zﬁl;mz;ccumu BRI T Low agricultural potential 19.6 0.36703155 O n Iy H as resu Ite d ..
remainin in mineral Al
Systi rt .
Minimally developed soils PREANETR Low agricultural potential 8.5 14.1022426 g revea I e d foss' I
o Sy ‘ ‘ example of precipitate
Sodosol Soils with sodic subsoils Low agricultural potential 43 13.0177317 ca sts?
e rock strata? landform?
Tenosol Slightly developed soils Low agricultural potential 9.4 26.4194317
) Economic . . .
Vertosol Cracking clays High agricultural potential 23 11.5523504

- Created by humans

- Shaped by geomorphic
processes

- Tell an informative story
about

Holocene climate and sea
level

- Comprised of ‘natural’
materials




Geodiversity in motion: the challenge of natural processes in

landscapes.
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What else are we missing out on?

The poorly understood

The modified

Australian biologists deal constantly with the issue
of fire and how it modifies plant communities. But
we don't yet have a good way to conserve
changing geological diversity that is part of
natural...and unnatural...cycles such as erosion,
transport, climate change in many Australian
protected areas.
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The urban landform




So what do we know...? ....And what do we do?

We are aware that by 2100, less than 30% of the worlds glaciated * Pure basic research on tangible effects of climate change
features in protected areas will no longer exist (1) -
* Model future impacts

. . . . * Consider modifications and time limits on reserve design
In the 2019-2020 Australian bushfires, we lost an estimated 1 billion

native animals (2), and we are concerned that we have only limited * Consider ‘museum’ sites that we artificially keep maintained for their
understanding of geodiversity loss features

e Substitute form for function

50% of coastal protected areas will experience at least some inundation
from coastal storm surge, and heightened erosion, over the next
century (3)

1. https://www.iucn.org/news/world-heritage/201904/almost-half-world-heritage-sites-could-lose-their-glaciers-2 100#:~:text=The%20authors%20predict%20glacier%20extinction,be%20ice%2Dfree%20by%202100.;
2. Heaton, McHenry & Kirkpatrick (2022 in press); 3. Epachin-Niell et al (2017)

My research: understanding impacts of fire

Management issues -
fire

Metamorphic transition in seme
rock types_

Can destroy natural values and
regulafory functions -~
-

Fire in‘mats and in karst forming
landscapes is catastrophic

Foster & McHenry (2023) Fire and geodiversity.




