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Geoconservation for Science and Society: An Agenda for the 21st Century 

The Geologists’ Association Two-Day Meeting 2011 

At the University of Worcester 

Friday 9 to Saturday 10 September 2011 

 

Foreword  

This booklet accompanies the second in what is hoped will become a series of 
annual Geologists‟ Association meetings.  The series was inaugurated in September 
2010 by a one-day meeting at Burlington House entitled „Warm Climates in the 
Geological Record: Linking the Past and Present‟.  For this second meeting we move 
outside London to Worcester and add a second day in the form of a field excursion.  
The third meeting, already being planned, will follow a similar format to the second 
and will be devoted to fluvial records throughout the geological column, based in 
Exeter.  This series has come about in conjunction with Elsevier taking over 
publication of the Proceedings of the Geologists’ Association, using generous 
sponsorship from that company and linked to themed issues in the journal.  This 
present meeting also benefits from the support of Natural England and sponsorship 
from the Quaternary Research Association and the British Society for 
Geomorphology. 
 
The one day conference consists of invited lectures selected to address the issues 
facing geoconservation during these times of austerity, when all are facing a 
challenge to resourcing and funding.  There are many concerns for the future, such 
as how to maintain our geodiversity sites in the face of financial stringency and how 
to raise the profile of geoconservation and geodiversity to levels more comparable 
with their biological equivalents.  In addition to abstracts representing the oral 
presentations, this booklet also includes abstracts of the posters that will constitute 
an important part of the meeting, covering a wider range of interests and topics 
related to geoconservation, from themed geological trails to geodiversity audits, as 
well as a range of new ideas and approaches to geoconservation.  It is good to see 
some of the local groups and organisations affiliated to the GA represented amongst 
the posters.   
 
The Association has a long and distinguished record of activity in connection with 
geoconservation, particularly in terms of supporting work of benefit to the 
recognition, understanding and management of our geodiversity.  Such input is likely 
to be increasingly needed in the future if the achievements to date in 
geoconservation are to be maintained. 
 

David Bridgland, President of the Geologists’ Association 
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Maps 

See back of abstracts book: 

 Location map including Old Rectifying House (conference dinner) 

 St John’s Campus Map showing main reception (conference reception), 

Worcester Room in the Conference Centre (posters and refreshments) 

and bus stop (field trip departure point) 

 Edward Elgar Building showing location of Urwin Lecture Theatre 

(Ground Floor G087) 

 

General Notes 

Car Parking and travel 

Please note that the car parks at the University of Worcester St John‟s Campus are 

pay and display. There is a large long stay car park close to the Henwick Road 

campus entrance. For delegates who have requested a car parking pass, please 

ensure this is displayed prominently on your vehicle.  

It takes approximately 20-25 minutes to walk from the nearest station, Worcester 

Foregate Street, and there are a number of buses from the city centre to the 

campus.  Taxis can be ordered from the reception desk. 

Travel details including buses and walking routes can be found at 

http://www.worcester.ac.uk/discover/find-us-st-johns-campus.html 

 

Food and refreshments 

Lunch and afternoon coffee and tea are included in the conference registration and 

will be served in the Worcester Room, Conference Centre. 

 

Poster Presentations and Displays 

A number of posters and displays are presented in the Worcester Room. All 

delegates are encouraged to view the posters and displays during refreshment 

breaks. At the end of the day all delegates are invited to join the President of The 

Geologists‟ Association and the Editor of the Proceedings of the Geologists‟ 

Association for reception drinks in the Worcester Room. This will also be another 

opportunity to view the posters and displays. 



 

4 

 

Posters and displays can be put up in the Worcester Room from 9am on 9th 

September and taken down after 6pm.  We ask all presenters of posters and 

displays to remove all materials from the Worcester Room. Any materials left will be 

recycled. 

 

Conference Dinner 

A two-course conference dinner (drinks are not included) will be held at the Old 

Rectifying House, North Parade, Worcester, WR1 3NN at 7.30pm on Friday 9 

September. All places must be reserved via the conference registration form. The 

Old Rectifying House is situated by the river bridge on the city centre side, and is 

approximately a 15 – 20 minute walk from the St John‟s Campus. There is a pay and 

display car park immediately beyond the restaurant on the right hand side. If you 

require a taxi please contact the registration desk. 

 

Personal Belongings 

Please keep all of your personal belongings with you at all times. There are no 

cloakroom facilities available at the University of Worcester. 

 

Assistance 

For assistance please contact the registration desk, the main reception at the 

University of Worcester or one of the conference organisers.



GEOCONSERVATION FOR SCIENCE AND SOCIETY: 
AN AGENDA FOR THE 21ST CENTURY
9 and 10 September 2011, University of Worcester, St John’s Campus

www.geologistsassociation.org.uk/conferences.html

The Geologists’ Association Two-Day Meeting 2011 - Programme

09.30 – 10.00 Registration and coffee (Main Reception)

10.00 – 10.10 Welcome. Professor David Green, Vice Chancellor and Chief Executive, University of Worcester

Introduction. Dr David Bridgland, Durham University and President of the Geologists’ 
Association

Session 1

10.10 – 10.35

10.35 – 11.00

Geoconservation - Achievements in the 20th Century
Chair: Dr Paul Olver, Member of Council, the Geologists’ Association, Committee Member 
Hereford and Worcestershire Earth Heritage Trust 

Our geoconservation portfolio and its value to society. 
Dr Colin Prosser, Principal Geologist Natural England and Vice President of the Geologists’ 
Association

The importance of geoconservation to the advancement of geosciences: lessons from 
the chalk. Professor Rory Mortimore, University of Brighton and Senior Vice President of the 
Geologists’ Association

Session 2

11.00 – 11.25

11.25 – 11.55

11.55 – 12.25

12.25 – 12.30

Geoconservation in the 21st Century, Challenges and Opportunities 
Chair: Professor Danielle Schreve, Royal Holloway University of London and past President of the 
Geologists’ Association

BSG Keynote Lecture. Geomorphology, conservation and the future management of 
the Earth’s surface. Professor Jim Rose, Editor Proceedings of the Geologists’ Association, Royal 
Holloway University of London and British Geological Survey.

Why geodiversity and geoconservation are vital for delivering ecosystem services 
and climate change adaptation. Dr Murray Gray, Queen Mary University of London, Dr John 
Gordon, Scottish Natural Heritage and Dr Eleanor Brown, Natural England.

QRA Keynote Lecture. Geoconservation and heritage protection: a complementary 
approach. Dr Jonathan Last, English Heritage and Phil Harding, Wessex Archaeology and 
Channel 4’s Time Team.

Questions

12.30 – 13.30 LUNCH and poster presentations in the Worcester Room, Conference Centre

Friday 9 September - Conference



www.geologistsassociation.org.uk/conferences.html

The Geologists’ Association Two-Day Meeting 2011 - Programme

13.00 Introduction to the posters (Herefordshire and Worcestershire Earth Heritage Trust)

Session 3

13.30 – 13.50  

13.50 – 14.10

14.10 – 14.30

14.30 – 14.50

14.50 – 15.15

15.15 – 15.40

15.40 – 16.10 

Geoconservation and Society
Chair: Professor Malcolm Hart, University of Plymouth and Chair of the Geoconservation 
Commission of the Geological Society

A funding landscape – a perspective from the Heritage Lottery Fund. Drew Bennellick, 
Head of Landscape and Natural Heritage, Heritage Lottery Fund.

Beneath the veneer: the National Trust and geoconservation. Dr David Bullock, Head of 
Nature Conservation, National Trust, Dr Jonathan Larwood, Natural England and National Trust 
Nature Conservation Panel, and Lucy Cordrey, National Trust.

Local geoconservation groups - past achievements and future challenges. Martin 
Whiteley, The Geology Trusts and Mike Browne, GeoConservationUK

The role of local communities, volunteers and the museum in sustaining the future of 
geoconservation. Graham Worton, Keeper of Geology & Manager, Dudley Museum & Art Gallery

Geoconservation on International Agendas. Tim Badman, Director World Heritage 
Programme, IUCN

Raising awareness of geology and the need for geoconservation. Professor Stuart Monro, 
Scientific Director, Our Dynamic Earth and Visiting Professor, University of Edinburgh

Tea and poster presentations in the Worcester Room, Conference Centre

Session 4

16.10 – 17.00

17.00 – 17.10

17.10 – 18.00

19:30

21st Century Priorities for Geoconservation

Discussion -  21st Century priorities for geoconservation. 
Chair: Dr John Powell, British Geological Survey. Panel Members: Dr David Bridgland, President 
of The Geologists’ Association, Durham University; Professor Cynthia Burek, Centre for Science 
Communication, University of Chester; Dr Colin Prosser, Principal Geologist Natural England 
and Vice President of the Geologists’ Association; Andrew Wood, Executive Director Science 
and Evidence, Natural England

Closing remarks. Looking forwards: the next steps for geoconservation in the 21st 
Century. Dr John Gordon, Scottish Natural Heritage and Dr Eleanor Brown, Natural England

Geological Conservation Review Elsevier Reception and Poster Presentations in the 
Worcester Room, Conference Centre

Conference Dinner at the Old Rectifying House, Worcester (places must be reserved 
via the conference registration form)



www.geologistsassociation.org.uk/conferences.html

The Geologists’ Association Two-Day Meeting 2011 - Programme

Saturday 10 September - Fieldtrip to North Worcestershire and Dudley

08.45 Assemble at meeting point, adjacent to Herefordshire and Worcestershire Earth Heritage 
Trust Offices, University of Worcester

09.00 Coach departs University of Worcester

10.00 – 11.30 Lickey Hills Country Park (led by Herefordshire and Worcestershire Earth Heritage Trust)

View point to the north and east showing the influence of geology on landscape, 
environment, land use and settlement pattern

Barnt Green Road Quarry exposing the Ordovician Lickey Hill Quartzite, tectonics and the 
innovative work of the Champion’s Project – site clearance and community involvement

12.15 – 13.15 Dudley Museum and Art Gallery (led by Graham Worton, Dudley Museum and Art Gallery)

Lunch

Introduction to the museum, its role in involving people in geology, geoconservation and 
supporting research.  An opportunity to explore the galleries.

13.30 – 15.45 Wren’s Nest National Nature Reserve, Dudley (led by Jessica Welch, Ripples Through Time 
Project)

An iconic geological National Nature Reserve illustrating Silurian reefs, industrial heritage, 
and urban conservation.  A new vision: Ripples Through Time project.

17:00 Coach returns to the University of Worcester
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Oral Presentation 
 

Earth Heritage Conservation: options to win support at the global level 

 
Tim Badman1 

 

1
World Heritage Programme IUCN 

 
A small but significant and growing movement has developed in the last 20 years 
focused on what is variously called geodiversity, geoconservation, or the more 
accessible term of earth heritage conservation.  At a global level this movement still 
has a limited impact, and this can be attributed variously to competing priorities, the 
lack of understanding of geological conservation needs, lack of clear and consistent 
leadership, and an approach that has been rooted only in developed countries.  To 
date the most successful initiative at gaining global traction has been the Geoparks 
programme, and this has also developed some models of practice that are amongst 
the most innovative in area based conservation.  Geoconservation also has 
international recognition in the World Heritage Convention, and in the IUCN category 
system for protected areas.   The Geoparks initative, whilst still with some fragility, 
has key strengths including proven and innovative management models, and a 
degree of institutional backing by UNESCO, and support from IUGS and IUCN, as 
well as a growing regional network of sites outside of Europe.  The next steps in 
making earth heritage conservation a global initiative rely on both supporting 
Geoparks as a leading edge, but also learning from the landscape scale approach it 
takes, putting geology as a part of wider conservation and economic goals, and from 
the consultative, communicative and politically relevant techniques that have made 
this initiative a success and applying those lessons in other initiatives.  A series of 
other priorities related to geology, economics and trade could be adopted at the 
global level, to complement this focus and lead to greater recognition and results.  
UK Conservation Agencies could take a stronger leadership position to support the 
development of such a strategy. 
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Oral Presentation 
 

A funding landscape – a perspective from the Heritage Lottery Fund 
 

Drew Bennellick1 

 
1
Heritage Lottery Fund 

 
The Heritage Lottery Fund (HLF) uses money raised through the National Lottery to 
give grants to sustain and transform the UK‟s heritage. As the largest dedicated 
funder of the UK‟s heritage, with an annual budget of around £255million to invest in 
new projects, we are also a leading advocate for the value of heritage to modern life.  
From museums, public parks and historic buildings to archaeology, the natural 
environment, skills and cultural traditions, we invest in every part of our valued 
heritage.  Since 1994 HLF has supported more than 30,000 projects allocating 
£4.5billion across the UK. 
 
As funding becomes a challenge for many, HLF is looking forward to see how we 
might support the UK‟s heritage in future. Increased competition for our grants, 
shifting priorities for society and Government, and a diverse range of threats to our 
heritage from climate change to ill-informed management are presenting new 
challenges.   
 
HLF has invested significant sums supporting the UK‟s natural environment, from our 
pioneering work in stimulating a renaissance of the great British public park to the 
introduction in 2004 of our innovative Landscape Partnerships programme which 
delivers landscape-scale conservation through a landscape character assessment 
approach. This session will provide an opportunity to hear about a range of 
geoconservation projects whilst also looking at the lessons learnt, tips for success 
and opportunities for funding in the future.   
 
The session will help all those working in the natural environment understand the 
role that lottery funding can play, explain the funding landscape that currently exists 
and explore how HLF might respond to the threats and opportunities in the future.  
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Oral Presentation 
 

Beneath the veneer: the National Trust and geoconservation 
 

David J Bullock1, Jonathan Larwood2 and Lucy Cordrey1 

 
1
National Trust 

2
Natural England 

 
With a land ownership of over 250,000 ha in England, Wales and Northern Ireland 
which includes over 1,100 km of coastline, the National Trust cares for a very diverse 
geological resource.  Fossil hunting families on the Jurassic Coast, and geologists 
writing about the Llandeilo Series in Dinefwr Park are evidence (often audible!) of the 
links between people and geological sites. For many, whether the Giant‟s Causeway 
is Finn McCool‟s fly tipping, a volcanic eruption 60 million years ago or the work of a 
Creator, is less important than a physical connection with the exotic basalt columns. 
Conservation, for the Trust, is about the careful management of change. But is it 
making best use of its geological resource, whether to make it more accessible, 
widen an appreciation of the resource and even to help people on the inevitable 
journey of managing climatic change?  Geoconservationists would say:  “not enough: 
your geological resource is vast and fascinating and often robust and close to where 
most people live or go on holiday, making them ideal as places to play and learn. 
Shouldn‟t you do more? “ 
 
The Trust‟s vision for 2020 is that everyone will say “Thank goodness for the 
National Trust”. Where can geoconservation contribute to achieving that vision? We 
use three examples of where, with local geoconservation groups, we believe we can 
make a difference. First we consider the recently published Natural Environment 
White Paper - an example of where geodiversity played second fiddle to biodiversity 
and how this could be changed. Second we look at the two key Trust priorities for 
2011-2014 of Going Outdoors and Getting Close to Nature and Bringing places to 
Life, our countryside and buildings themes and the obvious geological links between 
the two. Lastly we ask how for 2015, as part of the 50th birthday of the Trust‟s very 
successful coastal campaign Neptune, we can set an agenda for celebrating our 
fossils, rocks, landscapes and buildings.  
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Oral Presentation 
 

Why geodiversity and geoconservation are vital for delivering ecosystem 
services and climate change adaptation 

 
Murray Gray1, John Gordon2 and Eleanor Brown3 

 
1
Queen Mary, University of London 

2
Scottish Natural Heritage 

3
Natural England 

 
Conservation strategies for the natural environment are responding to society‟s 
demands and the changing climate. Here we review the importance of geodiversity 
and geoconservation in relation to the new drivers of delivering ecosystem services 
and climate change adaptation strategies. 
 
The ecosystem approach recognises the value of the goods and services delivered 
for society by the natural environment. To date, however, the importance of the 
abiotic elements of ecosystems and evidence from geodiversity archives of past 
trends have largely been overlooked by the Millennium Ecosystem Assessment 
(2005) and the UK National Ecosystem Assessment (2011). Following the work of 
Gray (2011) and Gordon & Barron (2011), we demonstrate the key role of 
geodiversity in ecosystems services to ensure that the approach is robust and takes 
account of the whole natural environment, including those services dependent on 
abiotic processes. 
 
Informing climate change adaptation is a key knowledge service provided by 
geodiversity. This includes applying our knowledge of physical processes and 
evidence from geological archives of recent climate change to help future-proof 
ecosystems and their services. Key principles include working with natural 
processes, based on understanding their spatial and temporal dynamics, and 
advocating the use where possible of soft engineering practices to enable multiple 
benefits.  
 
The ecosystem approach and climate change adaptation also provide opportunities 
to develop more integrated approaches to geodiversity, biodiversity and landscape 
conservation management to enable a more sustainable future (Prosser et al., 2011; 
Gordon et al., in press). We outline the imperatives for action and the challenges that 
engaging fully in these two critical areas will inevitably present. We believe that 
success will depend on close partnership working across the geoconservation and 
geosciences communities as well as with all sectors of nature conservation including 
policy makers, planners and communities. We must engage with broader 
environmental, economic and social issues, to show that geodiversity is relevant and 
that geoscience knowledge and geoconservation are an essential part of the 
solutions i.e. that we can make a real difference and deliver demonstrable value.  
 
Gordon, J.E., Barron, H.F., Hansom, J.D. & Thomas, M.F. (in press). Engaging with geodiversity – 

why it matters. Proceedings of the Geologists’ Association 
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Gordon, J.E. & Barron, H.F (2011). Scotland’s geodiversity: development of the basis for a national 
framework. Scottish Natural Heritage Commissioned Report No. 417. 

Gray, M. (2011) Other nature: geodiversity and geosystem services. Environmental Conservation, 38, 
271-274. 

Prosser, C.D., Bridgland, D.R., Brown, E.J., Larwood, J.G. (2011). Geoconservation for science and 
society: challenges and opportunities. Proceedings of the Geologists’ Association, 122, 337 - 
342 
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Oral Presentation 
 

Geoconservation and heritage protection: a complementary approach 
 

Jonathan Last1 and Phil Harding2 

 
1
English Heritage 

2
Wessex Archaeology 

 
Archaeological and geological interest in Pleistocene deposits can be characterised 
as complementary - similar but different. At the same time Palaeolithic archaeology 
has long been perceived as somewhat separate from the rest of the discipline, and 
differences in practice and approach persist. Though this is often for good reason, it 
may mean that the Palaeolithic is not well catered for in conservation policy which 
covers the broader historic environment; there is scope for joint working to help 
address some of these deficiencies. In this contribution Jonathan Last will review 
some of the recent work that English Heritage has undertaken to help protect our 
Palaeolithic heritage and outline plans for the future. Many current threats and 
opportunities, from climate change to the „Big Society‟, are relevant to both 
archaeology and geology; they indicate areas where a co-operative approach would 
be productive, not just for the Pleistocene but also in relation to broader areas of 
policy and outreach.  Phil Harding will contribute on the basis of his experience at the 
boundary between geology and Palaeolithic archaeology, having been involved in 
GCR site evaluation of a range of sites, some selected, some not.  His contribution 
will be illustrated in particular by one of these: Cannoncourt Farm Pit SSSI, 
Maidenhead.  This is a Thames Quaternary site that has returned to prominence 
recently, having been the subject of case work in relation to its future management.  
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Oral Presentation 
 

Raising public awareness of geodiversity and geoconservation 
 

Stuart Monro1,2 

 
1
Our Dynamic Earth 

2
University of Edinburgh 

 
Living in Britain is a great privilege for those seeking to understand how the Earth 
works as no place on Earth can offer such diversity of age, rock type or process 
within such a small area. Added to that is the fact that this is the birthplace of modern 
geology with a rich intellectual heritage in the evolution of the science as exemplified 
in the “Time Lords” of Hutton and Holmes and in the other intellectual giants on 
whose shoulders we now stand. This science, born of the observations made here, 
is a global science about global processes. These are processes that affect 
everyone, no matter where they live. It is therefore imperative that we value our 
Earth science heritage and the rich variety of processes that it exemplifies and 
communicate their significance to decision and policy-makers, the users and abusers 
of Earth‟s resources and every citizen living in the 21st Century. However, it is 
perhaps best to start with the young as it is in schools that we can excite youngsters 
about the wonderful processes that have shaped our planet, processes on which we 
depend for our very existence. The rich diversity of the British geosystem is a 
powerful resource and encouraging active engagement together with sustainable 
conservation might just help to create a Society which is more aware of the 
geosphere that sustains us all. 
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Oral Presentation 
 

The importance of geoconservation to the advancement of geological 
sciences: lessons from the chalk 

 
Rory Mortimore1 

 
1
University of Brighton 

 
Geoconservation is one part of managing the ever changing broader environment 
and its place in society.  Pressure to use abandoned chalk pits for waste disposal , 
industrial or housing developments, to add coast protection to coastal cliffs as a way 
of developing safe public access and amenities and the pressure to abstract more 
water from the Chalk aquifer all bring geconservation issues into focus.  Can field 
exposures such as quarries and cliffs be replaced by boreholes and if not what type 
of conservation works and what does not? Examples from Southerham, Lewes, 
Portsdown. Portsmouth and Norwich will be used to illustrate good and bad 
outcomes. Perhaps a key to a way forward is the integration of geoconservation with 
environmental education such as the Railway Land Trust at Lewes in Sussex. In this 
way the science of geology is embedded in the early years of education and 
becomes a natural part of the community alongside wildlife. With the ever decreasing 
number of chalk pits and the speed of modern construction which mitigates against 
adequate recording of temporary exposures, conservation of the few remaining key 
sites for future research is essential. Recent discoveries such as the phosphatic 
chalks at Stonehenge and the implications for groundwater and chalk rivers illustrate 
how little we know and why we need geoconservation for the future of the science. 
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Oral Presentation 
 

Our geoconservation portfolio and its value to science and society 
 

Colin Prosser1 

 
1
Natural England 

 
Geodiversity, the natural range (diversity) of geological (rocks, minerals, fossils), 
geomorphological (land form, processes) and soil features, is an integral part of the 
natural environment.  Based largely on its scientific and educational importance, 
conservation of geodiversity has been practiced in the UK for more than 60 years 
and is now widespread across Europe and the World.  Consequently, our 
geoconservation portfolio is well developed and includes: international, national and 
local geoconservation audits and protected site series (e.g. World Heritage Sites, 
Global Geoparks, Sites of Special Scientific Interest and Local Geological Sites), 
geoconservation legislation, policies and plans, numerous geoconservation groups, 
societies and initiatives (many in the voluntary sector), various geoconservation 
publications and some success in securing funding.  This geoconservation portfolio 
and geodiversity more widely, is of great value to science and society.   It provides a 
scientific and educational resource through which to learn about the history of our 
planet, evolution and past and present environmental change, and is an 
irreplaceable training resource for the geologists, hydrologists and engineers needed 
to manage the natural environment and secure the resources on which society 
depends. Geodiversity underpins and shapes our landscapes, habitats, land use and 
local character with geomorphological processes also providing buffering against 
coastal and river flooding.  It influences the aquifers and hydrological systems that 
provide our fresh water and through spectacular landforms provides the backdrop to 
much of our tourism and recreation, and is the source of both artistic inspiration and 
our „sense of place‟.   Geodiversity is fundamental to a healthy natural environment 
and our geoconservation portfolio should be a source of pride.  Unfortunately, most 
politicians, decision makers and members of the public remain unaware of 
geodiversity and geoconservation.   In the current climate of increasing 
environmental pressures and resource constraints, a new agenda is needed to drive 
geoconservation forward to a point where its significance is widely recognised and 
where it can play its part in securing a healthy natural environment and supporting 
the development of science and society. 
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Oral Presentation 
 

Geomorphology, conservation and the future management of the Earth’s 

surface 

Jim Rose1,2 

1
Royal Holloway, University of London 

2
British Geological Survey 

 

The matter of managing the surface and landscape of the UK has recently been 
addressed in the government White Paper „Living with Environmental Change‟ 
launched on 7th June 2011.  The objective of this document is, in the words on its 
title page is to: „understand nature‟s value to society‟.  The document provides a 
detailed and comprehensive assessment of the factors that determine environmental 
change and assesses the importance of these changes in monetary terms according 
to different development scenarios.  However, this approach fails to give sufficient 
attention to the critical earth surface processes that determine the characteristics of 
the landscape upon which we live.  This presentation seeks to identify the critical 
factors that we need to know to understand the development of the Earth‟s surface, 
so achieve realistic and viable management of our habitat in the future.  This is 
presented through the science of Geomorphology and Quaternary research which 
respectively tell us how surface processes work and gives us an understanding of 
the scale and rates of change.  Six objectives are identified: a) the characterisation 
of critical landscapes – how to identify the critical properties of the landscape for 
understanding change;  b) the identification of key proxies for understanding climate 
and environmental change – we need to know how to measure change as it occurs 
and how it has occurred in the past;  c) providing baselines for monitoring and 
comparative scenarios – it is of little value collecting information about change, or for 
conservation, if we do not understand what is realistic and what options exit; d) 
providing a basis for establishing landscape trajectories and targets for landscape 
planning – we need to have models of what will happen if we adopt particular forcing 
scenarios; e) providing science for the maintenance and restoration (where required) 
of vulnerable habitats, and f) providing a map of landscape resilience and fragility 
and an interactive database showing how defined area respond with respect to items 
a to e.  The lecture concludes with examples of these working documents. 
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Oral Presentation 
 

Local geoconservation groups - past achievements and future challenges 
 

Martin Whiteley1 and Mike Browne2 

 
1
The Geology Trusts 

 
2
GeoConservationUK 

  
Whilst the geoconservation movement started in the UK more than fifty years ago it 
is largely through the increasing involvement of county-based geoconservation 
groups from the 1990s onwards that so much has been achieved. Starting from the 
need for the then Nature Conservancy Council to have local 'partners' willing to help 
them defend statutory sites of national importance (SSSIs) from losses to 
development pressure, the principle of recognising non-statutory Local Geological 
Sites (or RIGS) was devised. Since then about 60 local geoconservation groups 
have, with varying degrees of success, audited and designated over 3500 sites 
across England, Scotland and Wales.  
 
Although site-specific work was the foundation for local groups, they have moved far 
beyond this. For example, many have produced Local Geodiversity Action Plans and 
organised appropriate partnerships to monitor and deliver them. Others have gained 
access to external funding, enabling them to leverage their voluntary effort and make 
major contributions to broader geoconservation initiatives such as the Abberley and 
Malvern Hills Geopark and the assessment of English building stones. 
Communicating the value and relevance of geodiversity through a wide range of 
interpretive materials, trail guides, workshops and field trips remains a cornerstone 
for most groups. In particular, education is an important facet, with web resources 
such as Earth Science On-Site (ESOS) providing valuable support to the teaching 
community. 
 
Much has been achieved, both within entirely voluntary groups and those 
underpinned by external funding, but it is now clear that less money will be available 
in the future. This presents a new set of challenges – requiring different ways of 
working, more collaboration and a realistic focus on what can be delivered. Some 
early responses include the offer of working voluntarily with Natural England to 
deliver site condition assessments and management plans, as well as a more 
conspicuous involvement in the process of defining Natural Character Areas. 
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Oral Presentation 
 

The role of local communities, volunteers and the local museum in sustaining 
the future of geoconservation 

 
Graham Worton1 

 

1
Dudley Museum and Art Gallery 

   

The ability to sustain the healthy conservation of all geological sites and artefacts, 
but in particular local non-statutory geological sites and the objects and history 
that are associated with them, is going to be a direct function of local peoples‟ desire 
to do it rather than any mandate facing the weakening planning and resource 
situation in the future. Everyone is also aware that the geoconservation movement is 
dominated by a hand full of dedicated but often rather mature individuals and it is 
very stretched (geoconservation groups often comprising few individuals, often with 
county-wide coverage). These groups are severely under-resourced in most 
instances. Furthermore it is unlikely given the loss of earth science teaching at all 
levels of education that the next generation will gain any early appreciation of the 
wonders of the science, the uniqueness and importance of their local geology or ever 
have the chance to get involved with geoconservation work through the traditional 
engagement routes of the past. This is totally unsustainable unless we change our 
approach. This paper will look at how this passion for the subject and conservation 
message can be delivered in other ways through the local museum and its outreach, 
local communities, specialist interest groups and the building of capacity through 
specific volunteer teams suitably trained and inspired to take forward this work into 
the next generation. Case studies of recent initiatives in the Dudley area will be used 
to illustrate some emerging good practice. 
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Poster Presentations 
 
 

Geodiversity Characterisation in Tendring, Essex.  A tool for planners 
 

Peter Allen1, Teresa O‟Connor2, Gerald Lucy1 and William George1 

 

1
GeoEssex 

2
Essex County Council 

 
Following a request from Tendring District Council, a geodiversity characterisation 
report was drawn up by Essex County Council, with contributions from members of 
GeoEssex.  The main thrust of the Report was to assess the geodiversity of the 
whole of Tendring, dividing the District into areas and then, in more detail, zones.  
Each of these was described in terms of its geology, geomorphology, soils and 
human exploitation (archaeology, land use, industry) and a numerical assessment 
made of the rarity, culture, amenity and capacity for change (ability to accept 
development).  Thus a planner could look at any point in Tendring and immediately 
have an assessment of whether a development would have a damaging effect on the 
landscape and why.  This represents a major change of approach, from treating 
geodiversity in terms of sites, though sites were hugely important in building up the 
characterisation.  The system was initially devised for archaeological assessments 
but has been very successfully adapted to serve geodiversity. 
 
Besides the planning tool, the Report also highlights the very significant geological 
and archaeological history of the area.  This includes Walton, famous for its London 
Clay fossils and the Waltonian Red Crag.  This gave way to the dramatic history of 
the pre-Anglian Medway and Thames crossing the region, with human occupation at 
Wivenhoe, before being disrupted by the Anglian ice-sheet.  This was followed by 
occupation by Homo heidelbergensis at Clacton, with the oldest non-lithic human 
artefact in Britain, the Clacton spear, as well as being the type-site for the Clactonian 
industry.  The Devensian periglacial inheritance includes a rich array of patterned 
ground and a covering of loess giving the area fertile soils. 
 
 

Expanding the geoconservation toolbox: integrated management at dynamic 
natural heritage sites 

 
Andrew Bratton1, Bernard Smith1, Jennifer McKinley1 and John Meneely1 

 
1
Queen‟s University Belfast 

 
Geomorphological processes and geomaterials interact to form dynamic and 
sensitive systems which support biodiversity and broader earth system processes. 
Geoconservation should aim to protect the natural processes and materials 
necessary to secure or enhance geo- and biodiversity. This will require integrated 
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and sustainable management strategies which take into account a site‟s intrinsic 
dynamism, potential resilience and changes which are likely as a consequence of 
environmental change. This project expands the geoconservation toolbox by 
integrating terrestrial Light Detection and Ranging (LiDAR), GPS and GIS to monitor 
and analyse slope processes, visitor patterns and biodiversity systems at the Giant‟s 
Causeway and Causeway Coast World Heritage Site. Recognised as a “dynamic 
geological site with on-going geological processes and coastal erosion phenomena”, 
the Causeway as a tourism „honeypot‟ represents a contested space, around and 
within which stakeholders capitalise on its world class aesthetic, scientific, 
educational, historical and cultural value. Terrestrial LiDAR surveys provide data for 
the production of High Resolution Digital Elevation Models (HRDEMs). These are 
used to map and monitor change in slope morphology over time and provide an 
important foundation, upon which slope failure, visitor and biodiversity information is 
draped in a 3D environment. Integration of these various data sources enables 
development of advanced hazard assessment techniques, which when coupled with 
available climate predictions will be vital in the production of comprehensive and 
flexible management strategies. This integrated approach will encourage 
cooperation and fuel discussion regarding the continuation of important natural 
processes and safe visitor access at the Giant‟s Causeway; however, it can easily be 
applied at other dynamic natural heritage sites using different historical and 
contemporary data sources. 
 
 

Conserving the Quaternary stratigraphical archive: lessons from the 
Geological Conservation Review 

 
David Bridgland1 

 
1
Durham University 

 
The Geological Conservation Review (GCR) commenced in 1977 and its publication 
is still unfinished, with Quaternary stratigraphy „blocks‟ in East Anglia, the Midlands 
and Southern England amongst those still to appear.  Between 1980 and 1994 the 
author was engaged with first the site selection and then the publication of the 
Thames Quaternary block, which eventually appeared as Volume 7 in the GCR 
series.  He was also involved in site selection for those blocks that remain 
unpublished; however, it is the well integrated body of sites that represent the 
coverage of the Thames that is primarily under consideration here. 
 
Inevitably the Thames Quaternary requires a range of different sites of various types 
and quality in order to provide representative coverage.  At one extreme are the 
witness sections in the high-level gravels capping the Chilterns and the hills in North 
London that document the earliest known representation of the river, controversially 
in some cases, since views that these are marine outliers have also been put 
forward.  Far more complex, and perhaps more illuminating, are the richly 
fossiliferous interglacial sites of the Lower Thames, which include representation of 
all four of the post-Anglian interglacials if the Trafalgar Square Ipswichian (Last 
Interglacial) deposits beneath central London are included.  The last-mentioned is 
not a conservation site, for obvious reasons, although the Last Interglacial is 
represented within the wider Thames region (and the Thames Quaternary GCR 
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coverage) by the tributary River Backwater deposits at East Mersea, Essex.  A few 
comparable sites also exist in the Upper Thames, where the limestone gravels of 
Oxfordshire provide groundwater conditions to aid the preservation of calcareous 
fossils in terrace deposits.  Such conditions occur on the Chalk of the Purfleet 
Anticline, in the Lower Thames, but there are whole river systems in which they are 
absent, and in which fossiliferous sites are rare or unknown.  The chalk also 
represents a supply of flint, which was raw material for the important Palaeolithic 
industries that also characterize many of the Middle Pleistocene terraces of the 
Thames and other rivers in southern England and East Anglia. 
 
Experience in this example block shows that the most successful conservation sites 
fall into the following categories: 
 

 Sediments that are exceptionally fossiliferous or rich in artefacts are of 
sufficient importance to justify re-excavation at intervals and so conservation 
of a volume of accessible un-excavated material will provide the scope for this 
in future.  Indeed, there were several pre-existing (pre-GCR) SSSIs that were 
revived from a state of advanced vegetation cover and found to be of 
considerable continued importance, having been saved from development by 
their conservation status. 

 Sites that merely provide example representation of a particular stratigraphical 
division will need to be readily managed and/or re-excavated in order to be 
worthwhile, since their use will primarily be for future routine comparison and 
sampling.  

 In between these are sites that, for example, demonstrate important 
stratigraphical relations; a good example is the Hornchurch railway cutting, 
where the highest Lower Thames Terrace is seen to overlie till of the Anglian 
glaciation.  After re-excavation in 1983 for the GCR and adding to the SSSI 
coverage this section was opened up afresh for an excursion visit in 1995 and 
again as part of its on-going management and in advance of a TV programme 
in 2010. 

 
Policy dictates that all SSSIs are considered of equal status, even though the 
definition of these as „of national or international significance‟ implies that there might 
be a range of importance levels between different sites.   
 
 

Characterising Scotland's marine environment to define search locations for 
new Marine Protected Areas: the identification of key geodiversity areas in 

Scottish waters 
 

Tony Brooks1, Neil Kenyon2, Alick Leslie3, Dave Long3, John Gordon4 and Alistair 
Rennie4 

 
1
ABP Marine Environmental Research Ltd 

2
Consultant 

3
British Geological Survey 

4
Scottish Natural Heritage 

 
In comparison with the terrestrial environment, the geodiversity of Scotland‟s marine 
environment has been largely overlooked despite a great wealth of accumulated 
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information and clear links between onshore and offshore features. Legislation 
introduced through the Marine (Scotland) Act 2010 and the Marine and Coastal 
Access Act 2009 will enable Scottish Ministers to establish Nature Conservation 
Marine Protected Areas (MPAs) within Scottish territorial and offshore waters. 
Guidelines for the selection of MPAs in waters adjacent to Scotland highlight the 
need to identify the key biodiversity and geodiversity areas through a robust scientific 
framework with supporting justification. A methodology to prioritise key geodiversity 
areas has been developed, closely based on the Geological Conservation Review 
scientific framework. A list of 34 key geodiversity areas has been compiled and 
documented using this framework and based on expert judgement applied to a 
database of previously identified geological and geomorphological seabed features. 
Each of the key geodiversity areas belongs to one of eight marine geodiversity 
blocks that are considered to characterise the wide range of geological and 
geomorphological features on the Scottish seabed: 
 

 The Quaternary of Scotland 

 Submarine Mass Movement 

 Marine Geomorphology of the Scottish Deep Ocean Seabed 

 Seabed Fluid and Gas Seep 

 Cenozoic Structures of the Atlantic Margin 

 Marine Geomorphology of the Scottish Shelf Seabed 

 Coastal Geomorphology of Scotland 

 Biogenic Structures of the Scottish Seabed 
 
The results of the study provide for the first time an overview and assessment of 
Scotland‟s marine geodiversity that will help to inform the identification of MPAs in 
Scottish waters containing important marine natural features. 
 

 
Adapting geodiversity conservation to a changing climate 

 
Eleanor Brown1 and Colin Prosser1 

 
1
Natural England 

 
Geodiversity is an integral part of the natural environment and underpins ecosystem 
services on which we depend. Prosser et al. (2010) examines the impact of climate 
change on geodiversity conservation and notes that principles and guidance to 
facilitate adaptive management is now required. Here we set out key principles, 
including working with natural processes, assessing site vulnerability, and enhancing 
delivery of ecosystem services, landscapes and biodiversity through 
geoconservation. Evidence on how dynamic earth processes respond to climate 
change along with hindsight from past ecological records can inform adaptive 
management by helping us understand resilience, scales and rates of change and 
natural versus human-induced change.  
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Climate change and limestone pavements - implications for biodiversity and 

geodiversity 
 

Cynthia Burek1 and Peter York1 
 
1
University of Chester 

 
Limestone pavements are a unique protected habitat where geodiversity clearly 
underpins biodiversity. The distinctive geodiversity features provide sanctuary for a 
unique range of plants and animals.  Grykes are the most important of these 
features, the depths of which provide a moderating microclimate far removed from 
the extremes of the surface.  

 
MONARCH and IPCC report a range of changes in climate that are likely to hit the 
UK within the 21st century resulting in a migration of southern species heading north 
and a subsequent reduction in the habitats of those already in Scotland and the 
north of England. However, this picture is very generalised as all climate models are 
insensitive to local variation. What will happen to the unique habitats provided by the 
geological phenomenon that is the limestone pavement?  

 
Present research has demonstrated the breadth of invertebrates present within the 
grykes that have specific climatic (temperature, light and humidity) requirements. If 
change is imposed on this environment, will the present species be able to adapt, 
survive or will they become extinct or superseded?  Anticipated changes include the 
loss of habitat by saline incursions and reduction of the diurnal temperature range. 
The biodiversity of pavements could be hit hard by climate change causing the 
demise of some species dependent on the unique gryke habitat. Adversely, could 
grykes safeguard species whose home ranges will become scarce in the future? 
 
This investigation aims to provide a better understanding of how form, position and 
seasonal change impact the gryke microclimate.  With a greater understanding of the 
processes involved it may be possible to model future microclimate projections and 
take action before it‟s too late. 
 

Putting landscape and heritage at the heart of economical regeneration 
 

Kimberly Clarke1 
 
1
Lyme Regis Fossil Festival 

 
The Lyme Regis Development Trust is a community-based organisation that 
stimulates the economic, social and environmental well-being for all in Lyme Regis 
and its surrounding areas. We are building on our position at the heart of England‟s 
only natural UNESCO WHS and our history as a key site in the birth of the earth 
sciences to re-establish Lyme Regis as the place to come to discover and study 
natural history. Our long-term aim is to build the Jurassic Coast Field Studies Centre 
just outside Lyme, and in 2011 we signed an MOU with the Natural History Museum, 
Field Studies Association and JCWHS team to do so. The intermediate step was the 
creation of the Lyme Regis Fossil Festival, a celebration that brings together many 
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science organisations and institutions (NHM, Natural England, National Trust, 
JCWHS, several universities) and uses hands-on science, art and performance to 
engage visitors. It was first held in 2005 and is now an annual event that attracts 
about 14,000 people over the May Day weekend. Festival themes so far have 
included Rising Seas, Evolution Rocks, and Dead... and Alive! 
 
In 2012 (4-6 May) our theme will be „Discovering Earth‟ – a celebration of the 
pioneering early fossilists and an exploration of the contribution that fossil science 
has made (and continues to make) to geosciences more widely (stratigraphy, plate 
tectonics, etc.) and to other areas of science (agriculture, biology, etc.). Fossil 
Festival 2012 will also be the launch event of the Jurassic Coast Earth Festival 2012 
– a summer-long series of events that will celebrate the shared values of UNESCO 
and the Olympics. The Earth Festival will welcome the world to the Jurassic Coast, 
and will aim in particular to engage young people, encouraging and supporting 
communities along the coast to tell their chapter of the Jurassic Coast story.  
 
 

The importance of preserving sedimentary records: a new study of the 
Lateglacial at Star Carr, North Yorkshire 

  
Chris Darvill1 

 

1Royal Holloway, University of London 

Supported by a Geologists’ Association student poster grant 
 
Star Carr in North Yorkshire is one of the finest examples of Mesolithic Period 
remains in Britain and has been studied in depth since the first excavations by 
Graham Clarke in the 1950's. It appears that humans occupied the shores of palaeo-
Lake Flixton before it shallowed and eventually developed into a peat bog. However, 
whilst the human occupation and Holocene environmental history have been studied 
in depth, very little research has been carried-out to reconstruct the Lateglacial 
environmental history of the site, despite its importance in the story of human 
settlement and the potential for it to dramatically enhance our understanding of 
British Lateglacial climate. Following evidence that the local water table around Star 
Carr is being progressively lowered, concern has arisen that the desiccation and 
alteration of this important geological and archaeological archive may lead to its 
destruction. A project led by the University of York, and involving the Department of 
Geography at Royal Holloway, University of London, gained emergency funding from 
English Heritage and NERC to reinvestigate and assess the preservation of this site. 
Here we present the results of the first analysis of changing sediments through the 
Star Carr system using sedimentology, analysis of calcium carbonate, organic 
carbon, magnetic susceptibility, tephra layers , thin sections and particle size, as well 
as the environmental and climatic implications of changes in carbon and oxygen 
stable isotopes.  
 
This work emphasises the importance of identifying and preserving vulnerable 
sedimentary records and the benefits of collaboration in doing so. The research 
highlights the scientific value of geoconservation and should act as an example of 
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where an awareness of past records and appropriate action may help to preserve 
vital palaeoenvironmental information. 
 
 

Conserving and promoting geodiversity - local geological sites in Berkshire 
 

Dunlop, L.1, Colley, J.2, Davy, J.3,  Houghton, A.4 and York, R.2 
 
1
Northumbria University 

2
Berkshire Geoconservation Group 

3
West Berkshire Council 

4
Reading Museum 

 
Local Geological Sites (LGS) are an important in that they allow for geological and 
geomorphological sites to be incorporated into planning systems in the same way as 
other non-statutory biodiversity sites. LGS give an opportunity to highlight important 
local geodiversity features to the general public and other interested parties. Over 
the last five years Berkshire Geoconservation Group has been active in site 
identification and designation. Prior to 2007 there was only one LGS in the county, 
an excellent example of the Cretaceous and Palaeogene unconformity. The group 
decided that there were few obvious sites known to them other than those already 
designated as Sites of Special Scientific Interest.  
 
Initially, a „Geology of Berkshire‟ document was commissioned in which important 
county sites were identified along with a list of important geological features that 
would be expected in the county. This document provided a framework within which 
to seek and identify potential LGS. Other counties have used a similar process, often 
based upon a geological audit. Leading from this19 sites have been designated with 
more being surveyed using criteria based upon those set out by GeoConservationUK 
and a process which runs alongside the Local Wildlife Site selection. 
 
With sites covering most of the county and ranging from active quarries to 
geomorphological features it is important to raise awareness of these and also to 
ensure that these are in good condition. The group has been active in giving talks to 
local and natural history groups and leading a programme of walks to visit sites. 
Another feature has been to involve local biological recording groups in order to use 
their volunteers to assist with making routine observations. For the future it is hoped 
that additional funding can be sought in order to improve interpretation and instigate 
a regular programme of maintenance.  
 
Eyers J 2002 a Geology of Berkshire. Berkshire Geoconservation Group.  In: Burek, C.V and Prosser, 
C.D. 2008. The history of geoconservation in England: legislative and policy milestones Geological 
Society, London, Special Publication. Vol 300 p113-122 
 
UK RIGS Handbook, 2000, Association of UK RIGS Groups (GeoConservationUK) 
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Experiments in soft sediment conservation 
 

Ian Fenwick1 
 
1
Warwickshire Geological Conservation Group 

 
In Warwickshire, there are several important Quaternary sites relating to Bytham 
River deposits and later tills, notably at Ryton Pools and the adjacent Wood Farm 
Quarry at Bubbenhall, SE of Coventry 
 
To conserve these exposures, alternative modes of stabilisation were tested at the 
two sites. 
 
Ryton Pools:  an exposure, dominantly of sand over gravels, but with a veneer of 
Thrussington till.  A protective enclosure was built to ameliorate the worst effects of 
run-off and slope instability 
Wood Farm Quarry:  some metres of till overlie the sands of the Brandon Member 
and the gravels of the Thurmaston Member.  The issue of slope instability was 
therefore paramount.  At a late stage in the experiment a rise in water table level 
produced further problems.  A slope graded to c.60 degrees and buttressed on either 
side by clay was constructed.  To protect the exposure from the weather, a 
retractable heavy duty tarpaulin mounted on a scaffolding frame was installed. 
 
Conclusions: the outcome of these treatments will be displayed  
 
 

Rediscovering a sense of wonder: geoheritage, geotourism and the cultural 
landscape in Scotland 

 
John Gordon1 

1
Scottish Natural Heritage 

Geodiversity is closely linked with many aspects of the cultural landscape and the 
development of tourism in Scotland. These links provide opportunities for raising 
awareness of Scotland‟s Earth heritage through literature, poetry, art and the built 
heritage. The creative influence of geodiversity also allows a broader interdisciplinary 
exploration of the cultural engagement with geological landscapes and the deep 
connections between people and the natural world. Rediscovering a sense of 
wonder through these cultural links can enable people to reconnect with their roots; 
help develop a wider constituency for geoconservation beyond the geoscience 
community; and raise awareness of the relevance of geological and 
geomorphological processes for understanding our dynamic world at a time of 
potentially far-reaching changes.  
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Life support: why understanding the links between geodiversity and 
biodiversity matters in a changing climate 

John Gordon1, Vanessa Kirkbride1, Alistair Rennie1, Patricia Bruneau 1, Rachel 
Wignall1 and Colin MacFadyen1 

 
1
Scottish Natural Heritage 

 
Understanding the functional links between geodiversity and biodiversity is 
particularly important for conservation management in dynamic environments, where 
natural processes (e.g. floods, erosion and deposition) maintain habitat quality, 
diversity and ecological functions. This is fundamental at a time when changes in the 
nature, magnitude and frequency of these processes are likely to have significant 
implications for most ecosystems. Understanding Earth surface processes can help 
to mitigate future impacts from climate change and sea-level rise, inform appropriate 
policies and guidance for adaptive management, and contribute to the restoration of 
ecosystems already damaged by human activities. These issues are addressed in 4 
posters: 

1. The importance of understanding the links between geodiversity and 
biodiversity in a changing climate   

2. Climate change and geomorphological processes in the uplands  

3. Climate change and geomorphological processes in rivers and burns  

4. Climate change and geomorphological processes at the coast  

 

A key challenge is to raise awareness of Earth surface processes, particularly in 
relation to allowing space for natural processes. 

 

 
Geodiversity and Ecosystem Services 

 
Murray Gray1 

 
1
Queen Mary College, London University 

 
See oral presentation abstract:  Why geodiversity and geoconservation are vital 
for delivering ecosystem services and climate change adaptation.  Murray 
Gray, John Gordon and Eleanor Brown 
 
 

The Curry Fund of the Geologists' Association 1986-2011 
 

Christopher Green1, Susan Brown1, Jonathan Larwood2 and David Bridgland3 
 
1
Geologists‟ Association Curry Fund 

2
Geologists‟ Association Curry Fund and Natural England 

3
Geologists‟ Association Curry Fund and Durham University 

  
A major turning point in the role of the Geologists' Association in geological 
conservation was the establishment in 1986 of the Geologists' Association Fund, 
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now better known as the Curry Fund.  Support for geological conservation remains a 
primary objective of the Curry Fund and this poster reviews the support provided by 
the Fund to many different interests in the geological community, making possible 
the acquisition and conservation of sites, specimens, and archival material and 
aiding their interpretation to the wider public .  
 

Quaternary geoconservation sites at the interface between geology and 
archaeology 

 
Phil Harding 1, David Bridgland 2 and Tom White3 

 
1 
Wessex Archaeology 

2
Durham University  

3
University of Cambridge 

 
From the outset of statutory Earth-science conservation in Britain, Lower and Middle 
Palaeolithic archaeology has been recognized as a component part of geological 
significance.  Thus a number of Sites of Special Scientific Interest (SSSIs) and one 
of the handful of Earth-science National Nature Reserves (NNRs) that have existed 
since the early days of geoconservation show an overlap with archaeological 
interests.  The NNR is the Swanscombe Skull Site, North Kent, which is 
internationally famous for the three pieces of hominin skull it yielded in 1935, 1936 
and 1955, before which it was already well known as a rich source of Lower 
Palaeolithic artefacts.  The SSSIs include Globe Pit, Little Thurrock, Lion Pit, West 
Thurrock, and Cannoncourt Farm Pit, Furze Platt, all part of the early coverage of 
Thames terrace localities at which artefacts were a significant source of the scientific 
importance.  To these have been added, as a result of the Geological Conservation 
Review, sites such as Dunbridge, in the Solent system (River Test tributary), another 
locality that has yielded prolific artefacts, and Biddenham, in the Great Ouse west of 
Bedford. 
 
The particular nature of such „geoarchaeological‟ localities means that there can be 
important implications for their future management.  For example, sites with prolific 
artefact concentrations might require special protection from collectors and „treasure 
hunters‟.  Also worthy of consideration is the requirement for a reserve of undug 
terrain to facilitate future excavation under controlled conditions, in order to update 
the archaeological databank.  An important difference with normal geological 
imperatives is that the provision of a witness section that is generally available for 
casual study might not be appropriate. 
 
 

The Geology Trusts 
 

Julie Harrald1 
 

1
The Geology Trusts 

 
The Geology Trusts is a multi-regional umbrella organisation established to support 
county-based geoconservation groups across England.  Many of those conservation 
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groups that are our members have the word „Trust‟ in their names, reflecting their 
care-taking role for geology and landscape.   
 
Our members are constantly involved in Local Geological Site designation, 
monitoring and management, and in public outreach and education work, some of it 
highly innovative. Notable examples include a stone „Geomap‟ in the Forest of Dean, 
the „Geopark Way‟ long-distance footpath and the „Champions Project‟ which 
provides community involvement with geological sites throughout Worcestershire 
and Herefordshire, with a similar project running in Oxfordshire.  
 
Centrally, The Geology Trusts is a forum for the sharing of ideas and development of 
best practice. It gives the counties a collective voice in national consultations and 
organisations, and seeks funding for collaborative projects. 
 
A major funder of projects until this year was the Aggregates Levy Sustainability 
Fund. During 2003–2011, across 10 counties, 33 projects were carried out with 
ALSF grants totalling £1.48 million. This was matched by in-kind contributions, 
mostly volunteer time, worth £464,000. The projects were co-ordinated by 148 
people in short-term employment and there were nearly 2,400 volunteers involved in 
their delivery, giving over 23,000 hours of their free time. It is estimated that more 
than 70,000 members of the public have learned about our geological and landscape 
heritage as a result of these projects. These figures can probably be doubled when 
our non-ALSF work is added.  
 
Successful projects have allowed county groups to increase their membership, 
enhance their skills and expand their volunteer base and public profile over the last 
decade.  However, within a straitened funding environment the scope of our work will 
have to be trimmed.  We hope that the local enthusiasm and volunteer support we 
have developed will enable us to continue our core work whilst we continue to share 
ideas, seek new funds, and work with established and new external partnerships. 
 
 
Raising society's awareness to the importance of geology, hydrology and the 

link to ecology. 
  

Graham Hickman1 
 
1
Buckinghamshire Earth Heritage Group 

 

Over the last four years the Buckinghamshire Earth Heritage Group (BEHG) has 
worked closely with the Burnham Beeches Nature Reserve management to raise the 
awareness of the importance of geology within the site. Burnham Beeches, located 
on the northern side of the Thames valley, is a long established Nature Reserve in 
South Buckinghamshire famous for its old pollard beech trees. The geology consists 
of several Quaternary gravel terraces, which overlie Reading Formation clays. The 
site is cut by two small stream valleys where the streams disappear into sinkholes 
when Chalk comes close to the valley floors. 
  
The strong links between ecology and the underlying geology can be demonstrated 
by observing changing topography, vegetation patterns, soil types, spring lines and 
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sink holes within a relatively small area. Stream banks, old clay pits and a small 
working gravel quarry provide glimpses into the bedrock. The material from the small 
gravel pit is used locally for path repairs, reducing environmental impact and cost. 
Far travelled Bunter and vein quartz pebbles within the gravels demonstrate the 
palaeo-Thames catchment. 
 
The hydrology of the southern part of the site has also been studied using a network 
of water monitoring boreholes, established in the 1990s, in response to an 
application to extract gravel commercially to the south of the site. The connection 
between hidden geology and hydrology can be made by observing the data from 
these boreholes.  
  
The BEHG has helped raise public awareness through organising geological walks 
as part of the Burnham Beeches public events calendar. In addition, the BEHG has 
provided technical input into establishing a geological self-guided walk leaflet to 
accompany a series of walks which focus on the ecology of the site. In conjunction 
with Bucks County Council, City of London Corporation and the BEHG, the small 
working gravel quarry has been designated a Local Geological Site (LGS). The site 
provides an excellent teaching ground for raising society's awareness to the 
importance of geology, hydrology and the link to ecology. 
 
 

Environmental Impact Assessment for geodiversity 
 

Tim D. Holt-Wilson1 
 

1
Norfolk Geodiversity Partnership 

 
A wide range of geodiversity assets / receptors are affected by development (e.g. 
mineral extraction, flood prevention, road building, urban development, landfill, 
agriculture). These assets may be valued in terms of Earth heritage 
(geoconservation value) and Ecosystem Services (utilitarian value). They include 
geology, landforms and land-forming processes, soil and water resources; also the 
geosystem services which maintain the biosphere and human life in all its aspects. 
 
'Environmental Impact Assessment – A guide to procedures' (ODPM 2000) sets out 
the ground rules for EIA in the UK. The preparation of an environmental statement is 
mandatory for a range of developments. Geodiversity elements listed for assessment 
include: 
 

 Geological, palaeontological and physiographic features, 

 Local topography, 

 Soil quality and stability, 

 Drainage pattern, 

 Hydrographic and hydrological features, 

 Archaeological features (treated here as cultural deposits in stratified 
geological context).  
 

EIA is commissioned by developers or their agents. It is frequently requested by 
planners for ecological, hydrological, archaeological and landscape character assets, 

http://www.dur.ac.uk/k.j.w.mccaffrey/movies/Kepier_v3_Anim02.avi
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so some aspects of geodiversity are thus routinely included in EIA. However, impact 
on the full range of Earth heritage and geosystem assets is not routinely carried out. 
 
This Poster presents the elements of an integrated EIA methodology for the full 
range of geodiversity assets. It draws on a case study of a small boatyard 
development in the Norfolk Broads to demonstrate integrated Geodiversity Impact 
Assessment (GIA). It advocates: 
 

 routine inclusion of GIA in the preparation of environmental statements, 

 advocacy of GIA to planners and planning consultants, 

 dissemination of a standard GIA methodology as an objective of the UKGAP. 
 

 
Managing geological specimen collecting 

 
Jonathan Larwood1 and Hannah Townley1 

 
1
Natural England 

 
Linking the site-based conservation of fossils and minerals to site manager, site 
owner, collector, researcher and museum is critical to the success of specimen 
conservation.  Communication across these roles/interests has always been central 
to the principles of „responsible collecting‟ that have been widely applied across 
England since the 1990s.  These are simple principles linking the scale and nature of 
collecting to the vulnerability of the resource that, if followed, should ensure that 
geological specimen collecting is sustainable. 
 
Guidance is now being developed and adopted by Natural England that helps 
geological site managers make clearer and consistent decisions about the degree 
and nature of site-based management that is required.  Taking the principles of 
„responsible collecting‟ as a common standard there are three broad approaches to 
site management: 
 

 Open collecting - where there is a significant and renewed geological / 
collecting resource, typically a rapidly eroding coast, and the need for 
management intervention is minimal. 
 

 Open-managed collecting - where elements of the geological / collecting 
resource are more restricted, threatened or vulnerable, in a disused quarry for 
example, and some degree of more careful management is required. 

 

 Controlled collecting - where there is clearly a finite resource and where 
unmanaged collecting would rapidly remove or destroy the resource, a cave 
bone deposit is a typical example. 

 
A series of guiding questions to help site managers arrive at the most appropriate 
method to manage collecting have been developed, as well as a small number of 
case studies to help illustrate each collecting management situation. 
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Virtual Outcrop Atlas: the portal for high resolution geoscience outcrop data 

 
Ken McCaffrey1, Jonathan Imber1 and David Hodgetts2 

 
1
Durham University  

2
Manchester University 

 
The last decade has seen major advances in the acquisition, visualisation and 
interpretation of geological field data. Traditionally, geologists rely on pencil-and-
paper to record their observations and interpretations. As a result, detailed 
geological descriptions and measurements made at the outcrop are often lost, 
generally not being published alongside the final clean copy maps or interpretations. 
Advances in desktop computing power and surveying techniques (such as laser 
scanning/LiDAR), along with the advent of freely available geographical platforms 
such as Google Earth, have allowed the development of Virtual Outcrop (VO) 
models. A VO is a three-dimensional, virtual “carbon copy” of the actual geological 
outcrop (e.g. http://www.dur.ac.uk/k.j.w.mccaffrey/movies/Kepier_v3_Anim02.avi). 
VO models can be interpreted by picking out specific features allowing three-
dimensional reconstruction of the underlying geology. To date, however, access to 
VO data has been restricted to a few specialist users, mainly in academia and the 
hydrocarbon industry. 
 
We propose a web-based portal* – the Virtual Outcrop Atlas (VOA) – to make VO 
data and software tools to visualise VO datasets available to a wide user community, 
including academic researchers, the hydrocarbon and minerals industries, geo-
conservation organizations, local authorities, schools, and the general public. We 
envisage that that VOA will become a national repository for VO data. It will provide 
geo-conservation organisations with a “virtual archive” of at-risk outcrops, including 
detailed baseline and subsequent monitoring surveys. There is potential to develop 
novel web-based material to help improve public awareness and understanding of 
key outcrops. A further benefit of the VOA will be to foster new links between 
academic researchers and the geo-conservation community. 
 
*Subject to NERC funding 
 
 

GeoExposure – a crowd-sourcing web site to record temporary exposures 
 

John Powell1, Patrick Bell1 and Gemma Nash1 
 
1British Geological Survey 
 
Geoexposure has been designed and deployed by the British Geological Survey 
(BGS) using Ushahidi crowd-sourcing software to provide the geoscience 
community with a web site to enable recording of temporary geological exposures, 
and to make the information available to all.  

The geological community in the UK has long recognised that scientifically important 
information revealed in temporary exposures of bedrock and superficial 
(Quaternary) deposits is frequently 'lost to science'. This is largely due to the 
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temporary nature of the exposures and the inability of the geoscience community to 
respond at short notice. 

Amateurs and professionals will be able locate a temporary site (excavation; 
pipeline; road cut etc.) on a Google map, briefly log the site geology on a pro-forma, 
and upload .jpg photo images via a smart phone or via the web site from their PC. 

This poster will explore the potential of this website to allow the geoscience 
community to get involved in logging unrecorded sections in the UK which can be 
covered up within days. Some of the information will be of low impact, but other data 
will be very important. GeoExposure will support the work of the geological 
conservation community and provide a mechanism accessible to all for recording 
temporary geological sections. 
  
 

The Geomorphological Map of Wales and its use in geoconservation 
assessment 

 
Eva Sahlin1& Neil Glasser2 

 
1 
University of Gävle, Sweden.  

2 
Aberystwyth University, Wales 

 
A geomorphological map is probably the most comprehensive way of illustrating the 
landform distribution, surface form, material, age, and the processes responsible for 
the landscape look. As such geomorphological maps are invaluable in the fields of 
geoconservation assessment, evaluation and management. It is therefore an oddity, 
as well as an inconvenience, that there is no systematic landform inventory or 
mapping of the geomorphology that is comparable to the surveys undertaken for 
geology or soils in the UK. For that purpose the project of “Developing a 
Geomorphological Map of Wales” was initiated by the Countryside Council for Wales 
(CCW) as part of a PhD project investigating the Quaternary glaciations of Wales. 
 
To develop a mapping methodology suitable for the Welsh landscape, three 
contrasting areas were selected to provide a wide range of geomorphological 
features. Aerial photography, satellite imagery, digital elevation models, and field 
investigations of landform/sediment associations, formed the foundation for landform 
interpretation, which were compiled in a GIS. 
 
Geomorphological maps of Cadair Idris, and the Central and North Cambrian 
Mountains were produced, scale 1:10 000 – 1:25 000. The maps form an extensive 
inventory of the geomorphological geodiversity, and were used for providing data to 
palaeoglaciological reconstructions and making geoconservation recommendations 
to the CCW. The recommended sites are of regional interest; their rareness, distinct 
morphology, interesting research and educational value makes them worthy of RIGS 
(Regional Important Geodiversity Sites) protection. 
 
A Geomorphological Map of Wales has the potential for wider practical, scientific and 
educational benefits, such as for governmental bodies, local authority planners, 
tourism, researchers, teachers, landowners and land managers. Without a full 
account of all the geomorphological components of a landscape, there can be no full 
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understanding of the landscape history or the various landforming processes. 
Important geodiversity sites may be overlooked, badly managed or lost before their 
full potential are realised. 

 

Ice Age history and human occupation of south-eastern Britain 
A proposed series of heritage trails 

Danielle Schreve1, David Bridgland2, Peter Allen1 and Mark White1  
 
1
Royal Holloway, University of London 

2
Durham University 

 
This proposal seeks to enhance the utility of, and advance public appreciation of, Ice 
Age (Pleistocene) heritage conservation sites in SE Britain by establishing one or 
more heritage trails.  The interests covered reflect the broad interdisciplinary nature 
of Quaternary studies and incorporate the conservation and heritage interests of 
both English Heritage (EH) and Natural England (NE).  The idea is to promote the 
conservation, enhancement, interpretation and utilisation of sites by creating a 
network of heritage trails.  These trails would be documented through leaflets, to be 
distributed through educational institutes, local libraries, museums, 
tourist/information centres and country park centres, as well as on the Internet.  
Documentation would be aimed both at the local community, educational groups, 
local interest groups and the general public.  A single trail, based on sites in the 
Lower Thames, would act as the pilot project; it has both a short version, restricted to 
the minimum number of indispensable and readily usable sites, and a somewhat 
longer version that makes use of all available relevant sites.  Other potential trails for 
future consideration are also identified.  It would be possible subsequently to extend 
the heritage trail scheme into neighbouring areas, such as southern England, other 
parts of the Home Counties, Norfolk and the English Midlands.  The project would 
entail: 
 

 Identification of potential sites would involve government agencies, RIGS 
groups and local museums, as well as consultation of published material, 
relevant specialists and researchers.  This will make use of information 
derived from previous projects, such as the Geological Conservation Review 
(GCR), Essex, Kent and Suffolk RIGS lists, the English Heritage-funded 
English Rivers Palaeolithic Survey (TERPS) and various Aggregates Levy 
Sustainability Fund (ALSF) projects, such as the Thames Estuary Mineral 
Extraction Sites Survey.    

 Enhancement of sites, in conjunction with NE and land owners/users.  This 
might involve the remodelling of parts of some sites, the restoration of lost 
exposures and the design and creation of site information display panels.  
Purpose-built structures could be constructed to incorporate key exposures, 
allowing these to be protected from the ravages of the British climate as well 
as providing a focus for on-the-spot interpretation and outreach. Ongoing 
funding for such schemes would be sought. 

 Organisation of sites into thematic and/or regional heritage trails, for example 
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„Early Human Occupation in the Lower Thames‟, „Ice Age Mammals of the 
Thames Gateway‟.  These could be promoted through leaflets, organized 
events and the Internet. 

 Dissemination by means of interpretative materials aimed at different levels 
of outreach.  In addition to the heritage trails and site-based outreach, there 
are possibilities for establishing interpretation centres at certain key locations, 
for example, (semi)permanent displays at local museums, as well as small-
scale touring exhibitions that could be set up in a diversity of suitable localities 
(county halls, civic centres, libraries, visitor centres and regional shopping 
centres such as Lakeside and Bluewater).  Sponsorship and publicity options 
will be fully investigated. 

 

Jurassic Life – a Heritage Lottery Fund Collecting Cultures project 

Sam Scriven1 

1
Jurassic Coast World Heritage Team 

The unique geology, palaeontology and geomorphology of the Dorset and East  
Devon Coast was recognised in 2001 when it was designated a World Heritage Site. 
Since then it has been a testing ground for geological conservation, interpretation 
and education, working with voluntary groups, national agencies, schools and 
landowners. 

 
A recent project supported by the Heritage Lottery Collecting Cultures Fund entitled 
„Jurassic Life‟ made possible the acquisition, preparation and display of locally 
derived geological and fossil specimens in eight museums along the length of the 
World Heritage Site. This included an unusual Triassic reptile jaw, a rare late 
Jurassic turtle and one of largest and most complete pliosaur skulls found anywhere 
in the world. The Collecting Cultures fund was set up specifically to support 
museums in acquiring new items for display. Jurassic Life was the only Collecting 
Cultures funded project that dealt with geological specimens and as such has been a 
useful test case for the World Heritage Team, the museums officers and the principle 
funders of the project. In delivering the project the complexities of fossil ownership, 
specimen value, landowner and collector relationships and museum capacity were 
all faced and resolved with varying results. 
 
It has left a legacy of improved museum collections and displays, the acquisition of 
local, internationally important fossils for local museums and a strengthened 
partnership of museums along the World Heritage Site. It has also illustrated the 
benefits of a fossil acquisition fund, ready and available when the opportunity 
presents itself, which on an eroding coast can be quite frequently. A focus for further 
work would be to develop further capacity within local museums to display key 
specimens as they are found and sourcing funding to acquire them. The aspiration 
is, and continues to be, to work with local museums, collectors and scientists with 
the aim that specimens from the World Heritage Site are retained by local museums 
along the Dorset and East Devon Coast. 
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Flora and Fauna of the Chalklands of Dorset 

 
Doreen Smith1 

 
1
Dorset Geologists‟ Association Group 

 
The poster is based on a photographic study of the flora and fauna in two areas of 
Dorset, linking the importance of geology to habitats and the natural environment.  
Both areas have much in common but there are also differences, mainly because 
Frampton was more affected than Manswood by events millions of years ago. 
 
The geology is Upper Chalk with a patchy covering  of much younger gravels, sands 
and clays .  The village of Frampton (nr Dorchester), West Dorset, is my home, while 
my daughter lives in Manswood (nr Wimborne) East Dorset.  I spend time wandering 
in both with a camera and my dog, photographing anything of relevance to the 
geology.   
 
Frampton was part of the Sheridan Estate until the 1930s when it was sold off and 
the big house partly demolished.  It‟s a very scattered parish in farming country. 
Manswood is still part of the Crichel Estate, although the village dwellings are now 
privately owned.  It is also a scattered community in farming country.  Both areas 
mainly support arable and dairy farming and both have many wooded areas.  In both 
the difference in the underlying geology is marked quite clearly with stately pines 
abruptly appearing among the beech, hawthorn and chestnut.  
 
Frampton is divided by the River Frome and the A356 Dorchester–Crewkerne road.  
Manswood is a patchwork of lanes, droves and minor trackways and has large lakes 
at Critchell House a few hundred metres away. Frampton is in a wide flood plain with 
steep hillsides in all directions.  The Manswood countryside is altogether gentler.  
Both have cob cottages with thatched roofs and small quantities of local brick but 
Frampton also has chalk block and flint buildings. 
 

The importance of specimen-based mineralogy in geoconservation 
 

Roy Starkey 
 
It is often assumed that geological material must be left in-situ in order for it to be 
conserved effectively. Whilst this may be the case for certain exposures where, for 
example, the field relations are integral to the value of the site or exposure, in many 
cases this is not a valid approach. 
 
Exposures and spoil heaps may be temporary e.g. civil engineering works and 
quarries, or threatened by development, landscaping or “remediation” activities, or 
simply decaying as in the case of coastlines and scree slopes. Museum and private 
collections provide a rich resource for research. Mineral collectors, dealers, land / 
mine and quarry owners as well as academics and curators all have a part to play in 
ensuring the effective conservation, curation and usage of material.  
 

http://www.ukgap.org.uk/
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Properly curated mineralogical specimens and material may well be available for 
study, description and analysis long after the original field exposure or spoilheap has 
been lost or obliterated – e.g. Wheal Gorland, Cornwall;  Judkins Quarry at 
Nuneaton; fluorspar mines in Weardale and Derbyshire. Quite apart from the 
physical loss of sites, changes of ownership and access policy may prevent 
subsequent usage or collecting. 
 
Examples of good practice include Dolyhir Quarry, Powys;  Merehead Quarry, 
Somerset; and many other localities where material has been collected by amateurs 
and submitted to academic institutions for examination. Often this results in the 
description of new species, significant finds for an area and donation of material to 
museum collections for posterity. New mineral species have been discovered on old 
specimens in both private and public collections.  
 
Site management that recognises only the contribution of the scientist to the 
development of the geological sciences and ignores the important contribution of 
amateur or professional collectors should be challenged. Mineral collecting can be 
good for conservation. 
 
 

The GeoPeterborough Partnership 
 

Naomi Stevenson1 and Jonathan Larwood1 
 
1
GeoPeterborough and Natural England 

 
GeoPeterborough is a partnership of public sector bodies, Non-Government 
Organisations and membership bodies who are working together to promote the 
understanding, enjoyment and conservation of geodiversity in Peterborough.  It has 
four principal aims: 
 

 To inspire public understanding of, and involvement in, Peterborough‟s 
geodiversity. 

 To use geological sites in and around Peterborough, the Peterborough Museum 
Collections and a range of activities being run by partners to raise awareness of 
geodiversity in Peterborough. 

 To provide advice and guidance on Peterborough‟s geodiversity and its 
conservation, 

 To work closely with other geological interest groups, the regional partnership 
Geo-East, and other relevant interest groups (e.g. biodiversity, archaeology) to 
widen awareness of Peterborough‟s geodiversity. 

This poster briefly sets out the background and future priorities of the 
GeoPeterborough Partnership and the opportunities that Peterborough‟s geodiversity 
offers as part of the heritage of the area‟s built and natural environment 
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RIGS in South Wales 

South Wales Geologists‟ Association 

To date, well over 3500 geological “sites” have been identified from searches of the 
literature, together with other lists and existing databases. The work is co-ordinated 
by the project officer, Rhian Kendall, based at the British Geological Survey offices in 
Cardiff and supported by several groups in South Wales who are involved in 
supporting the project and in following up work. 

The task now is to visit as many of those sites thought worthy of investigation. The 
ultimate aim is to identify sites worthy of special recognition (ie RIGS), but which do 
not merit SSSI/GCR status (ie do not merit “top” geological status). These sites may 
be important and/or useful for education purposes (eg good outcrops with easy 
access), historical reasons (eg a quarry used as a source of local noteworthy 
building stone, or the source of raw material for an industry once important in an 
area), important in a local context (eg the only outcrop of its type in the area), 
amenity and more. New outcrops do come to light and these are also being 
recorded. 

At the same time, even though only a few of the sites on the list may make it as far 
as “RIGS” status, the site visits will also provide a record of the state of many of the 
geological outcrops in South Wales, as at 2010-11. 

 
UK Geodiversity Action Plan – a framework for enhancing the importance and 

role of geodiversity. 
 

Hannah Townley1 and Jonathan Larwood1 
 
1
Natural England 

 
The UKGAP sets out a framework for geodiversity action across the UK.  It has been 
developed and agreed through wide consultation and dialogue across England, 
Scotland, Wales and Northern Ireland between organisations, groups and individuals 
currently involved in geodiversity. 
 
The UKGAP provides a shared context and direction for geodiversity action through 
a common aim, themes, objectives and targets which link national, regional and local 
activities. The UKGAP is a mechanism for encouraging partnership, influencing 
decision and policy makers, funders and promoting good practice. The UKGAP 
establishes a shared understanding of what is happening and what needs to happen 
to promote and conserve geodiversity, a process for measuring and reporting on 
progress and, importantly, celebrating success.  
 
The UKGAP is split into six themes encompassing how we understand and care for 
our geodiversity, how geodiversity can inspire people and the importance of carefully 
planning for our geodiversity. 
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A number of indicators have been developed for each of the UKGAP themes. The 
indicators will provide a basis for reporting on UKGAP progress. Wherever possible 
indicators have been selected to use information which is already available or being 
collected. 
 
To find out more about the UKGAP go to: www.ukgap.org.uk  
 

An examination of economic values and public perceptions of geodiversity 
using specific case studies 

Michelle Webber1 
 
1
Pembrokeshire County Council 

 
Geology and geomorphology are the rocks, fossils, minerals and landforms, and the 
natural processes which form and change them.  The variety and conservation of 
these features can be described as geodiversity (Gray, 2004).  Geodiversity provides 
many economic and social benefits.  While the scientific value of geodiversity has 
been documented for hundreds of years, its economic, social and cultural 
contribution to human welfare has been largely overlooked.  These benefits may be 
considered under four main value classes: appreciation, knowledge, products and 
ecosystem/natural functions (De Groot, 1992; Daily, 1997; English Nature, 2002). 
 
A range of approaches was used to place values on these categories of geodiversity.  
Qualitative techniques were undertaken to provide descriptive evidence of the social 
values that the general public hold for geodiversity.  In terms of the economic values 
of geodiversity, a choice experiment was utilised to determine the economic value of 
selected attributes of two geodiversity sites.  Economic values were elicited for: 
alternative levels of access to a geological site, alternative levels of provision of 
interpretive material describing the geodiversity at the sites, and alternative levels of 
permission to allow fossil collecting.  Multiplier analysis was used to estimate the 
economic impact of geological tourism on the Isle of Wight.  Significant income and 
employment impacts were calculated.  These values were used to illustrate the 
appreciation, knowledge, products and function values of geodiversity. 
 
A key conclusion from this research is that the many different values of an 
environmental resource may be significant and even though these values may not be 
readily monetorised, they should still be considered and reported.  Another key 
finding was that the economic value and impacts of geodiversity are significant.  This 
research used established methodologies to further explore both economic values 
and public perceptions.  Furthermore, the recognition of these values is likely to be 
fundamental to support continued promotion and enhancement of the UK‟s 
geodiversity, and to protect geological sites against developmental pressures. 
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Ripples Through Time…..the future at Wren’s Nest National Nature Reserve, 
Dudley 

 
Jessica Welch1 

 
1
Wren‟s Nest National Nature Reserve 

 
The Wren‟s Nest National Nature Reserve has been at the forefront of 
geoconservation since the 1950‟s when it was one of the first National Nature 
Reserves to be designated for its‟ geology alone. In 2010 Wren‟s Nest entered a new 
phase in its‟ 428 million year history, receiving  funding from the Heritage Lottery 
Fund and Natural Assets (regional development agency funding through Natural 
England) for the „Ripples Through Time‟ project. This three year project aims to 
realise the diverse potential of the Wren‟s Nest for natural and cultural heritage and 
conserve its features of international, national and local importance for future 
generations. It also aims to ensure that the Wren‟s Nest NNR can realise its potential 
as a world class geotourism destination while at the same time improving access for 
local people to enjoy this „green lung‟ in what is the most deprived ward in Dudley 
Borough and in the top 5% deprived wards in the UK.  
 
Some of the project aims have already been achieved; creating more accessible 
paths to some of the most important features on the site and new interpretative 
features installed over the summer of 2011 enhancing the visitor experience. The 
interpretation element has provided an opportunity to work closely with local young 
people engaging them with the site in a positive manner and creating a sense of 
ownership of these works that they have helped design. These physical features will 
be complemented by a suite of digital interpretation including the use of QR codes, 
websites and a smartphone app. All of this is underpinned by a dedicated Learning 
and Community Development Officer whose primary focus is to engage with the 
local community and develop a comprehensive education programme.  The „Ripples 
Through Time‟ project is just the beginning of a an exciting journey to achieve the 
overall vision for the site: STRATA.  
 
 

New research at Hoxnian (MIS 11) geoarchaeological GCR sites. 
 

Tom S. White1, David R. Bridgland2 and Richard C. Preece1 

 
1
University of Cambridge 

2
Durham University 

 
Supported by a Geologists’ Association student poster grant 
 
New data from three classic British MIS 11 localities, all GCR sites (SSSIs or NNRs), 
demonstrates their value as resources for continuing research.  Although these sites 
have been central to Palaeolithic archaeology for a century or more, they continue to 
yield new information and will no doubt do so in the future provided that their 
conservation is assured. 
 
The early human occupation of Britain was interrupted by the Anglian glaciation 
(~480–420ka), during which ice sheets reached as far south as the Vale of St. 
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Albans and diverted the Thames into its present course.  With the return of 
temperate conditions during the Hoxnian interglacial (~420–380ka), hominin groups 
were able to re-colonize Britain.  However, the Hoxnian was not a period of 
continuous warmth; recent reconstructions show that the interglacial comprised two 
temperate maxima separated by a severe cold period.  Assemblages of non-marine 
molluscs and ostracods preserved at Swanscombe, Kent, Clacton-on-Sea, Essex 
and Hoxne, Suffolk (the type locality), record the climatic and environmental 
changes.  These have been key to reconstructions of palaeogeography, such as the 
configuration of fluvial networks and sea levels, which are important factors affecting 
human colonization of Britain. 
 
At Swanscombe, most famous for the discovery of a human skull, two distinctive 
assemblages of Palaeolithic artefacts are present.  The earliest, the Clactonian 
industry (of which Clacton-on-Sea is the type locality), is replaced by the Acheulian 
later in the sequence.  Also of note is a group of distinctive freshwater molluscs, the 
so-called „Rhenish fauna‟, which was first recorded at Swanscombe in the early 20th 
century.  A similar molluscan fauna is also known from Clacton, providing one of the 
bases for correlating the two sites.  The extant „Rhenish‟ species now have a central- 
and southern-European distribution and indicate that the Thames was confluent with 
Continental rivers during the mid-Hoxnian.  A longer record of Hoxnian climate 
change is apparent at Hoxne, where a complex sequence of lacustrine and fluvial 
deposits is preserved.  Here, the molluscan evidence records two periods of 
temperate conditions separated by an „Arctic Bed‟ recording much colder climate.  
The archaeological evidence from Hoxne, an Acheulian site, occurs in the upper 
temperate deposits, suggesting that humans occupied the site much later in the 
interglacial than at Swanscombe and Clacton. 
 
The mollusc and ostracod records have important implications for the timing of 
human occupation during the Hoxnian.  Human settlement of the Thames valley was 
possible during the first warm phase, while British rivers were part of a larger 
European fluvial system.  The onset of estuarine conditions is evident in the 
sequences at Swanscombe and Clacton, characterized by the appearance of 
brackish ostracods and fish.  It is possible that the „Arctic‟ conditions recorded in the 
Hoxne sequence caused humans to abandon Britain temporarily, or to migrate to an 
unknown refugium.  However, humans were clearly present in the second warm 
phase of the interglacial represented in the upper part of the Hoxne sequence.   
 
The resolution of the palaeoclimatic record at Hoxne, in that it shows two separate 
temperate-climate episodes, raises semantic questions about whether both or only 
one of these should be classified as the Hoxnian, central to debate about the extent 
of match between the terrestrial record and that from the deep oceans, from which 
the numbered oxygen isotope stages are derived.  The centrality of Hoxne and the 
other British Hoxnian sites to these issues underlines the great value in conserving 
them in order to facilitate future research. 
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Replicating outcrops for geoconservation 
 

D.W. Williams1 and D.J. Edwards1 
 
GeoEd Ltd

1
 

  
GeoEd has been involved in several geoconservation projects involving large 
surfaces that contain important geological features considered to be under threat, in 
what might be called 'rescue palaeontology'. 
  
Technique  
The surface is first cleaned and dried, then 'captured' with a silicone rubber mould. 
Lightweight reinforced casts can then be made (weighing about 10kg per m2), and 
used for research or display. Typical examples are shown here. 
  
Sample 1 from the Wren's Nest NNR, Dudley. Wenlock Limestone reef  
A local example, where we took moulds from several faces of Wenlock Limestone 
underground in the Step Shaft Mine just before it was filled with sand to prevent 
collapse. These buried surfaces are unlikely to be seen for many years.  
 
Sample 2 from Crail, Fife. Carboniferous sandstone Arthropleura trackways  
The footprints of a millipede almost 1.5m long. Here active coastal erosion has 
already removed several slabs of the outcrop at the top of the beach since it was 
filmed by David Attenborough in 2010 for „First Life‟.   
 
Sample 3 (Figure 1) Fife Coast Carboniferous Hibbertopterus track, 
A large overhanging bedding plane preserves the infilled footprints and tail drag of a 
giant fresh water scorpion that was almost 2m long. The sandstone is vulnerable to 
shoreline erosion and possibly vandalism. At 7m long and over 20 tonnes, the 
trackway is too large to be removed to a museum. 
  
Sample 4  Charnwood Precambrian slate with Ediacaran biota  
Natural & human erosion threaten Ediacaran fossils on publicly accessible outcrops. 
The fossils cannot be removed or covered up, while children can scrabble up the 
rock face. Therefore moulding & casting is the best option. Over 150 sq m of our 
casts are now conserved at BGS. 
 
 

A protocol for geoheritage and its practical conservation 
 

W.A.P. Wimbledon1, S. Lundqvist1, L. Erikstad1, C.J. Cleal1, M.J. Benton1, and D.R. 
Bridgland1 

 
1
The European Association for the Conservation of geological Heritage, ProGEO 

 
The natural heritage of any country includes its geological heritage, made up of 
many key small and large geosites, as well as landscapes, profoundly shaped and 
defined by their geology.  Fossils, rocks and minerals are just as much part of our 
natural heritage as living plants and animals.  Such geological features also form a 
major scientific asset shared by all countries, as well as an educational and cultural 
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resource.  Minerals provide the basis for our modern civilization.  Fossils allow us to 
chart the course of evolution, and also provide a basis for dividing up geological time 
and comparing the ages of rocks the world over.  However, everywhere geological 
heritage is undervalued and under threat, even in countries with relevant 
conservation legislation. In one country a scientifically unique site might be being 
quarried away or filled with waste, in another valid geological research is obstructed 
by oppressive bureaucratic regulations more suitable to archaeology, whereas in a 
third commercial dealers are busy carting off every fossil they can find for sale - 
leaving little for science or a wider public. 
 
In some countries geoconservation is seen as an essential activity.  However, in 
many countries there is still no official recognition even that geosites are cultural and 
scientific goods of national importance.  No appreciation that the rocks they expose 
shine a light on the distant past and are fundamental to our understanding of the 
evolution of the Earth - of its volcanic activity, its plate movements, of ancient life and 
the character of a vast range of past environments.  And yet, this vital evidence for 
the 4,500 million year history of the Earth is an undisputed shared international 
heritage.  This was first widely recognised at the ProGEO Digne 
geoheritage symposium in 1991, and this immediately had an effect in UNESCO's 
re-examination of geological sites under the World Heritage Convention, followed by 
the initiation of ideas on geoparks within ProGEO and then UNESCO, by the 
IUGS/ProGEO Geosites project, and, more recently, by a declaration on 
geoconservation from the ministers of the Council of Europe, and the foundation of 
the Geoheritage journal. 
 
Many years of conservation effort and the initiation of effective methodologies and 
actions go mostly unnoticed by a wider society.  A lot of new people are joining in 
with geoconservation activity, some coming from non-geological disciplines, some 
with the focus of promoting a single isolated site, some with ideas of purely touristic 
exploitation. Therefore, there are lots of people trying to start at the beginning, some 
unaware of even the words "geoheritage" and "geoconservation", and equally of their 
historical development over the years.  So ProGEO has placed a protocol for 
geoheritage and its practical conservation on the ProGEO website (and it will be 
reproduced in the poster).  It is hoped that this will help those getting started in the 
valuable field of geoheritage.  To the initiated there will be few surprises, but for 
those new to the subject we hope it may be enlightening and helpful. 
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Displays 

 

The following groups and organisations will be providing a range of displays: 

 

Association of Welsh Rigs Groups (AWRG) 

Dorset Important Geological Sites Group 

GeoConservationUK 

The Geology Trusts 

Global Geopark Network 

Gloucestershire Geology Trust 

Hereford and Worcester Earth Heritage Trust 

London Geodiversity Partnership 

Oxfordshire Geology Trust 

Shropshire Geological Society 

Warwickshire Geological Conservation Group 

 

 

 

 

 

 
 
 
 
 
 



 

46 

 

 

NOTES 



Foregate St

N

Foregate Street Station

Sansome
Halls

S t  J o h n ’ s

Bromyard Road

A
38

Com
er Rd

A443

New Rd

Laugherne Rd

London Road

Worcester
Cathedral

North
Quay

Shrub Hill
Station

Foregate Street Station

Deansw
ay

Ty
br

id
ge St

Worcester
Race

Course

footbridge

Turnpike
Close

Malvern Gate

Hardwicke
Close

Severn
Gate

Hylton Road

H
enw

ick Road

ST JOHN’S
CAMPUS

CITY 
CAMPUS Sansome

Halls

The
Garage

Foresters
Hall

Baskerville
Hall

Stephenson
Terrace
Playing Field

Battenhall
Playing Fields

A38

A44

A44

A44

Ra
in

bow
 H

ill
R

i v
e

r  S
e

v
e

r n

Evendine
Close

Battenhall Road

To M5 Junction 7,
Pershore, Evesham

and Stratford

To M5
Junction 6

To M5
Junction 6

To Malvern

To
M5 Junction 7

via A4440

To Tewkesbury

Castle Stre
et

Cr
of

t R
d

A
44

9

B45
50

B4550

    The Butts

Wyld’s Lane

Oldbury Road

A38

W O R C E S T E R

S t  J o h n ’ s City W
alls Rd

A
44

9
Br

o m
w

ic
h 

Ro
ad

The M
oors

Severn Ter.

© MAPgra�x 2009

250m

University of Worcester

Railway station

Bus and coach terminal

Cathedral

Worcester College of
Technology

Worcestershire County
Cricket Ground

Parking

One-way street

+44 (0)1905 855000

www.worcester.ac.uk

©
 Crow

n Copyright 
Licence num

ber 100026525

To
Pershore and

Evesham

To       
Kidderminster

To Birmingham,
M42, M6 and

the North
ST JOHN’S
CAMPUS CITY 

CAMPUS

B4639

To M50, M4,
South West
and Wales 

To
Pershore and

Evesham

To
Droitwich

Battenhall
Playing Fields
Battenhall
Playing Fields

A443

A
38

M5

M5

Jn 6

Jn 7

Worcester
Cathedral

Hylton Rd

To
Stratford

A44

A
38

To Malvern

To
Leominster

A44

A4
44

0

A449

A422

B4
55

0

W O R C E S T E R

A4440

 To St John’s Campus 
from M5: Use Jn 7 
and follow A4440.

A44



Bus stop for field trip – bus leaves at 9am 



Digital
Arts

Centre

 
Fnance

NPARU
(Pollen)

SC
G213A

SC
G213

SC G212A

Digital
Arts

Centre

Human
Performance

Lab 2
Human

Performance
Lab 4

 

2009

+44 (0)1905 855000

www.worcester.ac.uk

BY
G193

BY
G191

BY
G197

BY
G199

BY
G198

SC
G210

SC
G211

BY
 G196

BY
G194

BY
G192

BY
G190

BY
G007

BY
G001

BY
G003

BY
G005

BY
G009

BY
G011

BY
G004

BY
G002

BY
G006

BY
G008

BY
G010

covered
walkway

HENWICK
COURT

HYLTON
COURT

THE
HINES
BUILDING

THE
CHARLES
DARWIN

BUILDING

Gymnasium
G114G122

G116G131
G130

G134 G118G132

G135
G133

G120
G120A

G133A

G185

G184

G183

G180

G170

G181 G182

G119
G117 G115 G113

G102

G101

SC
G213A

SC
G213

G101A

G100

G103
G104 G105
G106 G107
G108 G109
G110 G111

G121 G119A

G121A G121B

SC
G212

SC G212A

SCG214

G093

G092

G091

G090

G088

G086

G085

G087

G021
G023

G020

G005

G002

G003

G001

G004

G006

G008

G011
G012

G012A

G007

G009

G022 G024 G028
G030

G032
G035

G037
G038

G040

G051 G055 G055B
G057

G059

G049 G050 G052

G054
G071

G070
G072 G074

G073
G075A

G075B G075 G075C

G075D

G074A

G074B

G025 G027
G031

G089

Dining Hall

Dance
Studio

Drama
Studio

Costa Co�ee

G160

G162

G164 G166
G168

G160

Cafeology

G169
G165 Computer

Room

Digital
Arts

Centre

Lecture
Theatre

G014

MAIN
RECEPTION

MAIN
ENTRANCE

Sports Centre
Entrance

Sports Centre
Reception

Yelland
Lecture
Theatre

Urwin
Lecture
Theatre

Human
Performance

Lab 3

Design &
Technology

Lab

Human
Performance

Lab 2

Human
Performance

Lab 1

Human
Performance

Lab 4

Sports
Hall

Fitness
Suite

G015

Sta�
Room

 
Finance

Computer
Room

NPARU
(Pollen)

To Woodbury, Students’
Union, Conference Centre
and Peirson Library

To Premium Short
 Stay Car Park (A)

To Bredon, Thomas Telford,
Halls of Residence and
Long Stay Car Park (M)

THE
EDWARD
ELGAR
BUILDING
(EE)

THE
SPORTS
CENTRE
(SC)

BINYON
NORTH

(BY)

THE
BINYON

BUILDING
(BY)

Entrance/exit

Stair case

Lift 

Toilet

Disabled toilet

Dining room

Co�ee shop

Seating area

Book shop

Post room

To aid navigation room numbers are
pre�xed with the following initials:
Edward Elgar EE
Binyon Building and Binyon North BY
Sports Centre SC
 
All rooms have a pre�x followed by 
a 3-digit number, e.g. 007
On the ground �oor
rooms start with G, e.g. G007
On the �rst �oor
rooms start with 1, e.g. 1007
On the second �oor
rooms start with 2, e.g. 2007.



\

 

Old Rectifying House
Conference Dinner



www.geologistsassociation.org.uk/conferences.html

The Geologists’ Association Two-Day Meeting 2011 - Abstracts




