A Geodiverse Planet
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Earth: third rock from the Sun

(with a surface cover of atmosphere, oceans and life)
13,000 km in diameter
moving at 100,000 km/hr around the Sun

A Geodiverse Planet

Shetland Islands
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Geodiversity

» Geodiversity (geoscientific dlver3|ty) is the varlety of
non-living nature; &

* ¢.5000 named minerals;

* hundreds of named rock types;

* millions of fossil species;

* 19,000 named soil types in USA,;

* huge diversity of processes -
tectonic, volcanic, fluvial, coastal,
glacial, aeolian, hydrological,
weathering, etc.

* huge variation in topography and
physical landscape character

Hence the need for Conserving Nature's Stage

How does geodiversity benefit society?

Regulating

1. Atmospheric and oceanic processes
2. Terrestrial processes

3. Flood regulation

4. Water quality regulation

Supporting

5. Soil processes

6.  Habitat Provision

7. Land and water as a platform
8. Burial and storage

Provisioning

9. Food and drink

10. Nutrients and minerals

11, Energy sources

12. Construction materials

13. Metals and Industrial minerals
14. Ornamental products

/ 5. Fossils for sale
GEODIVERSITY — GEOSYSTEM SERVICES

Cultural
6. Environmental quality
7. Geotourism and leisure

Cultural, spiritual and historic meanings
9. Artistic inspiration
0. Social development

Knowledge

21. Earth history and geoheritage
22. History of georesearch

23. and
24. Geoforensics

25.  Education and employment

Source: Chakraborty, A. & Gray, M. (2020) J. Nature Conservation.
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12. Construction materials

Hong Kong

ELEMENTS OF A SMARTPHONE

ELEMENTS COLOURKEY: @ ALKALI METAL @ ALKALINE EARTH METAL @ TRANSITION METAL @) GROUP13 @ GROUP 14 @ GROUP15 @ GROUP16 @ HALOGEN @ LANTHANIDE

SCREENO O ELECTRONICS

Copper is used for wiring in the
phone, whilst copper, gold and silver
are the major metals from which
microelectrical  components are

Indium tin oxide is a mixture of
indium oxide and tin oxide, used
in a transparent film in the screen
that conducts electricity. This allows
the screen to function as a touch
screen.

component of micro-capacitors.

Nickel is used in the microphone as well
as for other electrical connections. Alloys
indluding the elements praseodymium,
gadolinium and neodymium are us

in the magnets in the speaker and
microphone. Neodymium, terbium and
dysprosium are used in the vibration unit.

The glass used on the majority of
smartphones is an aluminosilicate
glass, composed of a mix of alumina
(ALO,) and silica (SiO,). This glass
also Contains potassium ions, which
help to strengthen it

Pure silicon is used to manufacture
the chip in the phone. It is oxidised
to produce non-conducting regions,
then other elements are added in
order to allow the chip to conduct
electricity.

A variety of Rare Earth Element
compounds are used in small
quantities to produce the colours
in the smartphone’s screen. Some
compounds are also used to reduce
UV light penetration into the phone.

Tin & lead are used to solder
electronics in the phone. Newer lead-
free solders use a mix of tin, copper
and silver.

Gadolinium)

BATTERY O

are alloyed to make
some phone cases, whilst many are made
of plastics. Plastics will also include flame
retardant compounds, some of which contain
bromine, whilst nickel can be included to
reduce electromagnetic interference.

e majority of p iehium i ;
which are composed of lithium cobalt oxide as a
positive electrode and graphite (carbon) as the

negative electrode. Some batteries use other
metals, such as manganese, in place of cobalt.
The battery's casing is made of aluminium.

Li i
e .
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Smartphones contain over 80% of the non-radioactive elements in
the periodic table, some of which are rare and difficult to recycle.

Geology Museum, Terras de Calvaleiros UGGp, Portugal
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17. Geotourism & Leisure

Grand Canyon, USA




GEOHERITAGE

Loss Damage  Pollution

Geoconservation
Decisions

Restoration

CONDITIONAL
GEOHERITAGE

Loss Damage  Pollution

Research Exploration

HYPOTHETICAL
GEODIVERSITY

Loss Damage  Pollution

IDENTIFIED

GEODIVERSITY

UNDISCOVERED

GEODIVERSITY

Natural Processes |

TOTAL
RESOURCE
= GEODIVERSITY
OF EARTH

Geoheritage

“those parts of the planet's
geodiversity that may be
specifically identified as
having geoconservation
significance” (Sharples,
2002)

Hutton’s Unconformity, Siccar Point,
E. Scotland" —

"The world's most important
geological site"

21. Earth History &
Geoheritage

“Geodiversity deserves to have an absolutely central
position in the relationship between geology,
geoheritage, geoconservation, heotourism and
geosystem services” (Gray & Gordon, 2020)

| GEOLOGY | I GEOMORPHOLOGY | | HYDROLOGY |

Geotourism

| PEDOLOGY |

Geosystem

Services GEODIVERSITY

Geoheritage

Geoconservation

Geosites/ The Wider
| Areas | | Landscape ‘ Methods ’

l l

+ World Heritage Sites
+ Global Geoparks
* Global Geosites/
Key Geoheritage Areas
+ National Geosites « Policy
« Local Geosites « Legislation
etc + Education
etc

+ Site Management and
Monitoring

« Curation

+ Restoration




International Geodiversity Day (IGD)

Given this importance, four of us have been working to establish
an IGD through UNESCO:

José Brilha (University of Minho, Portugal)
Murray Gray (Queen Mary University of London, UK)
Jack Matthews (Oxford University Natural History Museum, UK)

Zbigniew Zwolinski (Adam Mickiewicz University in Poznan,
Poland)

www.geodiversityday.com

Support

With the support of over 100 geoscience organisations, we contacted IUGS, as
it is affiliated to UNESCO, and asked IUGS to support us and send the letters to
UNESCO requesting it to establish the Day;

IUGS agreed and we then moved on to seeking support from UNESCO Member
countries;

The original proposers of the IGD paper were Portugal and the UK but it has
now garnered support from 75 countries:

Algeria, Andorra, Argentina, Armenia, Australia, Austria, Azerbaijan, Bangladesh, Belarus,
Botswana, Brazil, Bulgaria, China, Colombia, Costa Rica, Croatia, Cuba, Czech Republic,
Dominican Republic, Ecuador, Ethiopia, France, Gabon, Greece, Grenada, Honduras,
Hungary, Iceland, Indonesia, Iran, Italy, Ivory Coast, Jamaica, Japan, Jordan, Kuwait,
Kyrgyzstan, Lebanon, Libya, Luxembourg, Madagascar, Mauritania, Monaco, Morocco,
Mozambique, Nicaragua, North Macedonia, Myanmar, Oman, Paraguay, Philippines,
Poland, Portugal, Romania, Russia, Saint Vincent and the Grenadines, Saudi Arabia,
Slovakia, South Africa, South Korea, Spain, Syria, Tanzania, Togo, Tunisia, Turkey,
Ukraine, United Arab Emirates, United Kingdom, Uruguay, Uzbekistan, Venezuela,
Vietnam, Zimbabwe,

/%) United 1]
\L\J/\éy Natlons United Nations

Educational, Scientific and
Cultural Organization

R

* The United Nations General Assembly and its
specialised agencies, including UNESCO, designate
"International Days" to mark important aspects for
society.

» Each international day is a springboard for raising

awareness of the theme of the day, with the
involvement of governments, public and private
sectors, NGOs, the media, schools and universities
and, importantly, the general public.

The First IGD

+ The UNESCO Executive Board unanimously supported the
proposal 2 General Conference : 41st session 9-24 Novemnber 2021

* And last November, it was approved by
UNESCO's General Conference.

» So we should all now plan to celebrate
the 1st International Geodiversity
Day on 6th October 2022.

*  Why 6" October?

— We wanted a spring or autumn date so as to allow field activities in both
hemispheres.

— October was the month when a publication first used the term ‘geodiversity’
(Chris Sharples, Tasmania, October 1993). 1

— 6™ October was the first date in the month free of other international days.. |/ )




Activities

International Geodiversity Day will enable coordinated activities to take place
worldwide. Bringing together people, communities, organisations, and countries
across the world, it is expected that International Geodiversity Day will include:

Field trips to important geosites, promoting the conservation of geoheritage;
Raising awareness of the critical link between geodiversity and biodiversity;
Promoting the understanding of how society benefits from living on a geodiverse
planet;

Promoting the importance of the sustainable use of
georesources;

Supporting programmes and projects aimed at creating ==
and managing geoparks and other protected areas;
Geoeducation activities — lectures, conferences,
museum visits, geotrails, etc;

Magazine and newspaper articles;

Promoting the variety of professional careers in the
geosciences.

Thank you for listening...

...and thanks to:

* Participants at the Oxford Virtual Geoheritage Conference (May 2020);

* lUGS;

« Kristof Vandenberghe & Ozlem Adiyaman Lopes (UNESCO Geoscientists);
* All supporting organisations and individuals;

« All co-sponsoring and supporting Member States;

* The UNESCO Commissions & Delegations of Portugal & UK

Want to read more about Geodiversity?
Gray, M. (2013).

Geodiversity: valuing and

conserving abiotic nature.

2nd edition.

Wiley Blackwell, UK

j.m.gray@qmul.ac.uk

Conclusions

1. Our planet has an incredible and magnificent geodiversity;

This ought to be more widely understood and celebrated, because it
can enrich our lives and, quite simply, our modern society couldn’t
live without it.

3. So value geodiversity every day, but particularly on IGD from 2022.

Mt Fuji, Japan
Photo: Abhik Chakraborty




