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EDITORIAL

Firing the public’s imagination

A fundamental issue in raising awareness of, and support for, geoconservation is how
to ﬁre the public’s imagination, particularly the young public and schools. Earth
Heritage issue 40 looks at several very worthwhile schemes.

The innovative Geobus project, launched by the University of St Andrews, is taking
geological outreach to new levels, literally transporting tailored Earth-science
resources to schools in Scotland and parts of England to provide pupils with hands-on
experiences of geology. In a similar vein, a new museum partnership in south-east
England, Rockband, is dusting-down underused geological collections to engage with
the public at all ages. In Scotland, a major revamp of the Knockan visitor centre is
aiming to build up visitor numbers and improve their experience. Similar aspirations
have also driven construction on a brand new visitor centre and ‘Darwin Wall’ at Cwm
Idwal, Snowdonia. The Anglesey Geopark, GeoMôn, is ﬂagging up some of the island’s
classic geosites with 13 new geoboards at RIGS and SSSI alike.

Even in this on-line age, leaﬂets remain vitally eﬀective awareness-raising tools and we
celebrate the outstanding work of the Geologists’ Association in funding, over many
years, a huge range of worthwhile geoconservation leaﬂets and booklets for public
consumption. We also look at an increasingly important way to make our geodiversity
more relevant to the public and decision makers alike – making connections between
the origins and uses of building stones. Work in Herefordshire and Worcestershire,
south-west Wales and Stonehenge is forging new connections.

We hope you enjoy this issue. If you would like to
contribute to a future issue, please contact the
Editor most local to you (below).

The World Heritage Site of Stonehenge
under a cloudy November sunset. The
precise origins of the Bluestones used in
the henge have long intrigued geologists
and historians. Now there is an answer, so
should such source sites be protected?
Photo by Jeffrey Pfau/Wikimedia
Commons
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Volcanic masterpiece is new SSSI
Barrow Hill and
Tansey Green, in the
West Midlands, was
notified as a geological
Site of Special
Scientific Interest in
April 2013.

The site was selected as
an exceptional example
of a volcanic vent with
associated deposits and
it is internationally
important for the
presence of the oldest
Examining the volcanic deposits at Barrow Hill SSSI
anatomically
Photo by Colin Prosser
preserved conifer-like
stems. It forms part of a network of sites demonstrating igneous activity across Great
Britain during the Carboniferous Period.
Around 315 million years ago, the area where Barrow Hill now stands lay at the southern
edge of a vast tropical river delta swamp. The sediments deposited in these swamps form
the Coal Measures. Earth movements and faulting at this time allowed magma to rise up
through the crust and intrude these sediments. At Barrow Hill, surges of ash and lava
erupted from a volcano. Conifer-like plants on the slopes of the volcano were buried by a
gentle but rapid ash fall that preserved them in life position at Tansey Green. The heat
from the ash charred the outer bark, but the internal structure has been well preserved,
making them the oldest three-dimensional conifers discovered in the world so far.
The Barrow Hill part of the site was previously declared a Local Nature Reserve by
Dudley Metropolitan Borough Council. The site is of high recreational value for local
people and criss-crossed by footpaths. The Black Country Geological Society has
produced a self-guided trail and leaflet describing the geology of Barrow Hill and Tansey
Green, Barrow Hill – The Dudley Volcano, http://tinyurl.com/m4ehsfs
– Hannah Townley, Natural England

Amazing amber on show
Used for centuries as a decorative artefact, amber was treasured too for its perceived
magical powers, crafted into charms and amulets to heal and ward off evil spirits. Amber
also has the unique capacity to preserve fragile life that is millions of years old, opening a
special window into the past.
The Amazing Amber exhibition that runs at the National Museum of Scotland until 8
September 2013 showcases the attractions of the material. On display are pieces from
across the globe, from Borneo to the Baltic, Sicily to Scotland. Bringing together for the
first time the highlights of National Museums Scotland’s collection plus loans from the
V&A, Amazing Amber reveals the origins, properties and uses of this precious substance.
A book of the exhibition is also available. Amazing Amber, Andrew Ross and Alison
Sheridan, 48 pages, paperback, 150 illustrations, £7.99. ISBN 978 1 905467 79 8. For
further information contact k.blackadder@nms.ac.uk
– Kate Blackadder, National Museums Scotland
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DIGS’ stone-matching search yields dual benefits

Dorset RIGS group (DIGS) has been instrumental in securing stone to help restore
the Wolfeton Riding House, a 17th Century building in Charminster.

The trustees of the Riding House and their consultants, Philip Hughes Associates, asked
the DIGS group about sourcing stone to match the original for essential conservation
work. DIGS advised that two of its 60-plus listed sites, Poxwell and Portesham Rocket
quarries, provided a good match. Since one of the Riding House trustees owned the
Poxwell site and his ancestor also owned it at the time of building the Wolfeton Riding
House, the trustees decided to follow both history and geology
by taking stone from Poxwell, about 10km east of Weymouth.
The former quarry exposes rock at the top of the Portland Beds
into the base of the Purbeck Beds (top of the Jurassic). The
quarry is located on the southern side of the Poxwell Pericline,
a tight anticlinal fold with an east-west strike (Alpine trend).
The stone used in the Riding House is the Cypris Freestone
from the Lower Purbeck Beds, found near the present DIGS site.
Following a field survey, a JCB re-excavated the old quarry. The
digger was able to dig deeper than the quarrymen’s traditional
methods, and extracted good quality stone for reconstructing
mullion windows at the Riding House. Masons on the project
were delighted.

Excavating stone to restore the
Riding House led to the creation of
new exposure of cream-coloured
micrite.
Photos by Alan Holiday

The exercise emphasises the benefit of geological knowledge
accrued by groups such as DIGS. It is hoped that following the
wide-ranging conservation work on the building it will have a
new lease of life, possibly as an arts venue. The excavation
yielded an additional benefit for geological study. Along with the building stone, layers of
fairly soft, cream-coloured micrite were exposed. This rock would have been deposited in
a lagoon close to the end of the Jurassic Period, about 145 million years ago.
Close examination revealed
● Halite moulds, indicating at least some periods of hypersalinity.
● Abundant Fabanella ostracods, which are conspicuous in the Lower Purbeck and
may have been adapted to brackish or even hypersaline water conditions.
● Many small fragments of plant material
which were blown or washed into the
lagoon. Much of it is charcoalised,
indicating vegetation, probably on rather
distant higher ground, which was subject
to wild-fires.
● Insect fragments, including beetle elytra.
One incomplete elytron bears distinctive
surface punctures indicating that it comes
from a cupedid beetle. Alive today, these
‘reticulated beetles’ live on trees, the
larvae feeding on rotten wood. These
insects are thus likely to have lived in
The cupedid elytron
vegetated habitats bordering the lagoon
which would have included some trees.
The DIGS group has produced a leaflet for a footpath walk around the Poxwell Pericline. It
is available free of charge if readers supply an A5 S.A.E. to Alan Holiday, 7 Whitecross
Drive, Weymouth, DT4 9PA. Further information on DIGS sites can be found at
www.dorsetrigs.org.uk/
– Alan Holiday, DIGS Chairman
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Scottish forum looks to the future

The Scottish Geodiversity Forum AGM was held in March at BGS Murchison House
in Edinburgh. Over 20 people, including Forum patron Iain Stewart, began the
process of identifying the important issues that it will work on and these include:

1. Implementation of Scotland's Geodiversity Charter
Work with partners to embed geodiversity into existing activities and to add value to
these activities (e.g. cultural heritage, health & wellbeing, greenspace, flood-risk
management, habitat restoration). Continue to engage with other organisations to
encourage them to sign up to the Charter.
2. Geoconservation
• Encourage all local authorities to sign up to the Geodiversity Charter, carry out local
site audits and include sites in local plans.
• Support local geoconservation groups, organise relevant events and keep them
informed of developments.
• Seek the designation as SSSI of the 204 GCR sites in Scotland currently without
statutory protection.

Scotland’s Geodiversity
Charter

With the number of signatories
increasing, the Charter has proved a
very popular document and has had
to be reprinted. Now defined to
cover 2012-2017, the aspiration is
to build on the current Charter by
developing a replacement for 2018.
To view and download the Charter
visit:
scottishgeodiversityforum.org/charter/

3. Education
• Campaign for the establishment of
new Earth Science qualifications,
made widely available in Scottish
schools, at National and Higher
level.
• Support and campaign for more
opportunities for teacher training
in Earth Science at all levels.
4. Interpretation
• Influence other organisations to
include geodiversity in their
interpretation.
• Call for geodiversity interpretation
to be accurate and meaningful and
encourage groups to emphasise
relationship between geological
resources / landscapes and
historic industrial sites.
• Continue to encourage/support
National Parks to emphasise their
geodiversity roots.

Book now for Sharing Good
Practice workshop

The Forum in partnership with Scottish
Natural Heritage will run a Sharing Good
Practice workshop on 10 December,
2013.
Entitled Scotland's Geodiversity Charter –
exploring benefits for tourism, the
economy, communities and conservation,
the workshop is aimed at local
authorities, industry, landowners and
geodiversity enthusiasts. Presentations
and workshops will concern the possible
benefits of partnership working in the
context of considering, maintaining/
restoring, utilising and promoting
geodiversity features. For further details
and to book a place visit:
www.snh.gov.uk/planning-anddevelopment/sharing-good-practice/

5. Tourism
• Work with VisitScotland, geoparks and tourism organisations to promote Scotland's
geodiversity as the foundation of our scenery; develop better awareness within the
industry of existing interpretation and information, and work to develop more
resources.
• Increase local authorities’ awareness of their geodiversity and opportunities for
tourism, encourage communication between departments in local authorities.
Membership of the Forum is free, and we particularly welcome individual and
organisational members who would like to get involved in working together to further
our aims. If you are interested please get in touch via:
http://scottishgeodiversityforum.org/
– Angus Miller, Scottish Geodiversity Forum
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Geoconservation: where next?

A Special Issue of the Proceedings of the Geologists’ Association, made up of 16
papers exploring the future of geoconservation, is now available. The papers were
all presented at, or inspired by, the Geologists’ Association Annual Conference,
Geoconservation for science and society: an agenda for the 21st Century, held in
Worcester in 2011.

The PGA volume (above). Below, local
groups and volunteers such as these from
GeoEssex will continue to play a key part
in future geoconservation.
Photo by Gerald Lucy, GeoEssex

At a time of environmental, social, economic and political change affecting the whole of
society, and not least the way in which the natural environment is viewed and managed,
the Special Issue illustrates the progress made in geoconservation and the many
challenges and opportunities that lie ahead. It demonstrates the importance of
geoconservation for both science and society and explores issues such as marine
geoconservation, the importance of including geoconservation within an ‘ecosystem
approach’, the benefits of working with other disciplines such as archaeology, the role of
local groups, communities and volunteers, the application of new technology and new
conservation techniques and the importance of collaboration at a European and global
level to deliver geoconservation on an international scale. Very importantly, it includes a
paper by Iain Stewart and Ted Nield that explores how best to communicate with the
media, decision makers and the public about geoscience and geoconservation – a
prerequisite to achieving successful conservation. The range of papers reveals the
geographical breadth, depth and varying scales at which geoconservation is carried out,
showing that it now operates from a local to an international level, from site-based to
landscape scale and in both terrestrial and marine environments.
An introduction captures the key messages that emerge from the papers and sets out an
‘agenda’ of priorities and activities to take geoconservation forward in the changing
world in which we live. A particularly clear message to emerge is that the future of
geoconservation should be built upon what has already been achieved, but that greater
emphasis should now be placed on communicating and engaging with decision makers
and the public, using language and arguments that will convince them that
geoconservation is relevant to their lives and to society as a whole, as well as to science.
– Colin Prosser, Natural England and the Geologists’ Association
Prosser, C.D., Brown, E.J., Larwood, J.G., Bridgland, D.R. (eds) 2013. Geoconservation for
science and society. Special Issue of the Proceedings of the Geologists’ Association, 124 (4).

Celebrating Scotland’s fossil
heritage

Scottish Fossils. Nigel H. Trewin. Dunedin Academic Press. Hardback. £30.
ISBN 978-1-78046-019-2
Scotland boasts some of the most famous fossil localities in the world. Almost every
period of geological time is represented by Scottish fossil localities. These provide
snapshots of the plants and animals that have inhabited the land that is now Scotland
through deep time. They range from the superb fossil fishes of Caithness and Angus that
inspired early palaeontologists, such as Hugh Miller almost two centuries ago during the
birth of the science, to more recent discoveries including dinosaurs of the Isle of Skye and
ancient amphibians and scorpions from central Scotland. In this celebration, Nigel
Trewin’s book Scottish Fossils provides a virtual museum of more than 100 of the most
scientifically important, interesting and, at times, controversial fossils for which Scotland
is well known. Many of the specimens are associated with fascinating stories of their
famous finders and their theories on geological time.
– Anthony Kinahan, Dunedin
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Signs of the times on Anglesey

The Anglesey Geopark, GeoMôn, is undertaking an ambitious programme to attract
geotourists to the island. In partnership with Isle of Anglesey County Council
(IoACC), Natural Resources Wales (NRW), Welsh Government, The National Trust
and numerous local landowners and businesses, the Geopark is preparing signage
and interpretation boards to guide and inform visitors to the island.

The cracked and pitted surface of this
Precambrian pillow lava formed when
molten rock cooled rapidly in seawater.
Including such images on interpretation
boards helps explain complex geological
concepts to visitors.
Photo by Stewart Campbell

The Marquess of Anglesey’s Column is
world-famous for its unusual Precambrian
blueschist. The new board at this locality
explains how the blueschist was formed
when basaltic pillow lavas were
transformed by immense pressure at
great depths within the Earth’s crust. This
microscopic section of the rock,
presented on the board, shows the
beautiful and unusual mineral,
glaucophane.
Photo © National Museum of Wales,
sample NMW 30.161.GR.4

Financed by Isle of Anglesey County Council from a Rural Development Plan contribution,
Ymweld â Môn, the project will provide critical Geopark signage at major transport nodes
on the island, such as Anglesey Airport and Holyhead rail and ferry terminal, plus 13
brand-new information boards for carefully selected geosites. Ten further general
information boards, already erected by IoACC, also carry the Geopark logo. Three IoACC
staff are managing practical aspects such as obtaining planning and landowner
permissions. The boards are designed and produced by Imagemakers Interpretive Design
& Consulting with technical content and images provided by GeoMôn and NRW staff.
The first five geosite boards will include the classic geological localities of Llanddwyn
Island (Precambrian pillow lavas and mélange), Marquess of Anglesey’s Column
(Precambrian glaucophane blueschists), Cemaes Bay (Precambrian mélange and fossils,
Palaeozoic dykes) and Llanbadrig (Precambrian mélange and fossils). Where appropriate,
the geological interpretation will be complemented by historical and folk-lore details.
These boards were expected to be in place in time for GeoMôn’s four-yearly revalidation
inspection by the European Geoparks Network. A further eight boards will be produced in
2013 for geosites exhibiting classic features of Precambrian, Ordovician, Silurian,
Devonian, Carboniferous and Quaternary age. These illustrate the island’s outstanding
geodiversity, evidencing some of the earliest lifeforms and ancient plate tectonic
processes. Most of the geo-boards will also detail short local walks and trails. The chosen
geosites are all SSSI and RIGS, thus starting to fulfil some aims of the Anglesey LGAP
initiated in 2007.
In a separate exercise, the Geopark is
planning an information board for rock
sections found in the car park of Holyhead’s
Tesco superstore. This will be a joint
Geopark venture with Tesco and the British
Geological Survey.
– Stewart Campbell,
Natural Resources Wales
– Margaret Wood, GeoMôn

Superb folds and quartz veins in rocks of
the New Harbour Group in the car park of
Holyhead Tesco. The board will be seen by
thousands of shoppers!
Photo: Stewart Campbell, NRW

Britain’s first international geotrail

Since the Farndon and Holt Geological
Trail launch, there have been several
guided walks. The most recent, led by
Cynthia Burek, drew over 20 members
and friends of the Chester Society for
Landscape History.
Photo by Cynthia Burek

The creators of the Farndon and Holt Geological Trail lay claim to it
being Britain’s first international geotrail since it runs from north-east
Wales over the River Dee into Cheshire, England. The trail now sports
a ‘Walking through the past’ series fold-out leaflet detailing geology of
interest along its length. The path is a joint venture between North
East Wales RIGS, Holt Local History Society and Cheshire RIGS.
The leaflet is available by sending a stamped self-addressed DL
envelope to Professor Cynthia Burek at the University of Chester,
Parkgate Road, Chester CH1 4BJ, or to Dr Kate Riddington, Grosvenor
Museum, 27 Grosvenor Street, Chester CH1 2DD.

– Cynthia Burek, University of Chester
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English Riviera tour shows global geopark in action

A one-day tour of the world’s first urban Global Geopark, the English Riviera in
Torbay, has demonstrated the potential of the concept. The visit included stops at
its top sites, Kents Cavern, the Geoplay Park at Paignton and Berry Head, Brixham.
Supported by the UK National Commission for UNESCO (UKNC), the visit showcased
some of the innovative educational, scientific and cultural activities tied to the region’s
unique geological heritage. The support of the local community, fundamental to the
Global Geopark concept, was evident throughout the tour.
The tour party included representatives of the UK’s seven Global Geoparks, UK Geopark
Forum members, local councillors and the local Mayor and MP. The UKNC was
represented by its Non-Executive Director for Natural Sciences, Beth Taylor and UKNC
staff member Ian White.
“This visit has been an excellent opportunity to see the Global Geopark concept in action
in the UK. English Riviera Global Geopark has achieved a great deal since joining the
network, bringing Torbay’s geological and cultural heritage vividly to life for visitors and
the local population,” said Beth Taylor.

Reminders of the geological treasures
within the English Riviera Global Geopark
are everywhere in Torbay.
Photos by Raymond Roberts,
Natural Resources Wales

The seven UK Global Geoparks
Marble Arch Caves Global Geopark
www.marblearchcavesgeopark.com

North Pennines AONB and Global
Geopark www.northpennines.org.uk

North West Highlands Global
Geopark www.north-westhighlands-geopark.org.uk

Fforest Fawr Global Geopark
www.fforestfawrgeopark.org.uk

English Riviera Global Geopark
www.englishrivierageopark.org.uk

GeoMôn Global Geopark
www.geomon.co.uk

Geopark Shetland
www.geoparkshetland.org.uk

The English Riviera is part of a global network of Geoparks across 26 countries, which
brings the UK’s unique geological offerings to the international stage. There are currently
seven Global Geoparks in the UK, all of which are members of the European Geoparks
Network and the Global Network of Geoparks assisted by UNESCO. Global Geopark status
is awarded to areas with internationally important geology and outstanding heritage,
archaeological, ecological and cultural
value where that heritage is used for
the benefit of the local community and
sustainable economic regeneration.
The UK National Commission for
UNESCO is currently contributing to a
review looking at how to strengthen
UNESCO’s relationship with this
network.
The tour was preceded by the third
annual meeting of the UK Global
Geoparks Forum (UKGGF). The UKGGF
is the point of contact on UK Global Geopark matters, the conduit for new applications,
and makes decisions on which applications go forward for approval by the UKNC prior to
submission to the European Geoparks Network. It also discusses and makes any other
decisions relating to the UK Global Geoparks, along with co-ordinating activity and
sharing expertise among UK Global Geoparks and partners.
Forum membership includes UK Global Geoparks, UK National Commission for UNESCO,
Natural England, Natural Resources Wales, Scottish Natural Heritage, Northern Ireland
Environment Agency, the British Geological Survey, the Geological Society plus World
Heritage Site and Man and Biosphere Reserve representatives. Meeting highlights
included an update on activities from each of the UK’s seven Geoparks and a discussion
on strengthening the relationship between UNESCO and Geoparks.
Further photos from the event can be seen on the English Riviera Global Geopark
Facebook site or for more information on the Global Geopark Network visit
www.globalgeopark.org
– Melanie Border, Co-ordinator English Riviera Global Geopark
Chair, UK Geoparks Forum
Advisory Committee Member, European Geoparks Network
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New volcanic epic
centre for Snowdonia
Stewart Campbell & Raymond Roberts
Natural Resources Wales

Alun Gruffydd
Snowdonia National Park

S

nowdonia’s Cwm Idwal is one of Wales’ most spectacular and important locations,
attracting around 250,000 visitors each year. Its internationally acclaimed geology,
geomorphology, biodiversity and landscape were recognised in 1954 when the cwm was
designated by the Nature Conservancy as Wales’ ﬁrst National Nature Reserve (NNR). It
is an important component of the large Eryri SSSI.

Since the early 1980s, visitors have been served well by facilities adjacent to the Youth Hostel
at Idwal Cottage, comprising a tea bar, toilets and a small display room. All that, however, is
about to change, with redevelopment to provide a state-of-art visitor experience ﬁt for the
21st Century and the digital age!

Work on the new visitor centre is being overseen by the Cwm Idwal Partnership comprising
Snowdonia National Park, Natural Resources Wales and The National Trust. It is being funded
from a Communities and Nature (CAN) strategic project awarded by the European Regional
Development Fund and Natural Resources Wales through the Welsh Government. There are
over 30 CAN initiatives in Wales aiming to generate sustainable economic prosperity from
visits to wildlife and natural heritage attractions.
The new bespoke centre provides interactive audio-visual displays to explain the area’s
geological and geomorphological origins and its outstanding heritage value. Four main
geodiversity themes cover:
● The geological evolution of Wales from the Precambrian to the Holocene;
● The Ordovician volcanic and sedimentary evolution of Snowdonia;
● The Caledonian Orogeny and the formation of the Idwal Syncline.
● The Quaternary history of Cwm Idwal and its environs.

Above, the new visitor centre for Cwm
Idwal, with its Welsh slate roof and stoneand timber-clad walls, in an advanced
state of construction. The foundations for
the Darwin Wall are in the foreground.
Below, cutting the stones for the Darwin
Wall at Cerrig Granite & Slate Ltd,
Pwllheli. Each highly polished stone will
be located in the wall to reﬂect Darwin’s
approximate north-south transect of the
region.
Photos: Stewart Campbell, NRW

In addition to the essentially ‘Ice and Fire’ story, complementary themes describe the
biodiversity of the cwm and its present-day management as a ‘living landscape’.

The building itself, although ultra-modern, manages to blend harmoniously into the
environment, advertising the best in local Welsh craftsmanship, materials and design. The
project is expected to cost in excess of £800,000.

A key part of the interpretation will be a 21m-long external stone wall capped with about 120
polished rock samples which record Charles Darwin’s pioneering geological excursions
around North Wales (famously including Cwm Idwal) in 1831 and 1842. These have been
selected to highlight the fantastically varied geology of Snowdonia and include Precambrian
tuﬀs, Cambrian grits, Ordovician volcanic rocks and far-travelled granite erratics. The stones
have been sourced by consultant geologist John Mason and the wall is being constructed by
local stonemason Joe Jones.

The new visitor centre was to be launched by Welsh Government Minister for Culture and
Sport, John Griﬃths AM, on 18 July. Further details of the wall and new facilities will appear in
a future Earth Heritage.
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Opening Knockan’s
door to more people
Ian Mitchell

G

Scottish Natural Heritage
eologists know Knockan Crag National Nature Reserve (NNR) to be
a key centre in Scotland. However, non-geologists do not associate
with the area so readily.

The key interpretative asset of Knockan Crag is the Moine Thrust, formed by
the collision of continents through the geological process of plate tectonics,
where Precambrian Moine schist rests upon Cambro-Ordovician rock layers.
This was discovered by two geologists – Benjamin Peach and John Horne –
in the 1880s, and opened a discussion, the theories derived from which have
been applied to mountain-building events worldwide.

Knockan Crag visitors can easily see the result of geological processes that
were instrumental in producing the geological foundation of Scotland from
which the present landscape was fashioned over millions of years, and begin
to understand how Scotland was formed. It is an ideal site for the
interpretation of geology both for casual visitors and those with a speciﬁc
educational aim.

Visitors are introduced to geological processes and Earth science through a series of
interpretative installations along the trail routes and within the ‘shelter’ called the
Rock Room. The site is essentially ‘self guided’, allowing for a range of visitors with a
multitude of interests. Scottish Natural Heritage owns and manages Knockan Crag
and it is the only NNR designated solely for geology. There is a car park and in the
summer a visitor guide.

Life-size statues of
pioneering geologists
Ben Peach and John
Horne who mapped and
correctly interpreted the
Moine Thrust, now greet
visitors (in seven
languages) when they
arrive at the Knockan
Crag Rock Room.
One of Knockan’s interpretative trails.
Photos by Colin MacFadyen,
Scottish Natural Heritage

A new £340,000 revamp of interpretation at Knockan is designed to help build visitor
numbers and improve their experience. It follows an evaluation report of the
eﬀectiveness of interpretation at Knockan Crag (Strathspey Surveys et al., 2003) and
a series of questionnaires which helped quantify the types of people visiting the site.

The key interpretative themes for the NNR are:
● to highlight the Moine Thrust at Knockan Crag, where older rocks have
been thrust up and over younger ones, making a sequence that is out of the
usual order and so a considerable geological puzzle
● to highlight Knockan’s importance in developing geological understanding
and theory through discoveries made at the site
● to explain how the rocks at Knockan moved as part of the continuing
sequence of Earth’s activity, driven by heat from its molten core
● to celebrate some of the fascinating characters involved in unravelling
Knockan’s story.

The evaluation report and subsequent surveys found that the interpretative elements
at Knockan Crag NNR met most of the objectives above, but visitors came away not
understanding that Peach and Horne were such key ﬁgures in developing world
geological thinking. This has been addressed: it is now impossible to miss the life-size
statues of Peach and Horne who now greet visitors (in seven languages) when they
arrive at the Rock Room!
Continued on following page
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The three-year redevelopment project, completed in February 2013,
was carried out by Edinburgh consultants, Bright3D. Interpretation at
Knockan Crag and along the associated Rock Route (running for over
100 km between Ullapool to the south and Loch Eriboll in the north,
the Rock Route is a series of ‘satellite sites’ that also helps interpret the
geology of the landscape associated with Knockan Crag NNR) has
been completely re-designed in an engaging, attractive way with
many new features so that all the key interpretative themes are
presented. For the ﬁrst time on any NNR, SNH has also provided all
the information in both English and Gaelic, something which has
already attracted signiﬁcant praise and support.

Over 150 people attended the re-opening event in May, with over 50 school pupils
participating in geology-themed activities led by the Highland Council Ranger Service, the
North West Highlands Geopark, British Geology Survey, SNH staﬀ and the St Andrew’s
University ‘Geobus’.

Brief speeches from Angus Miller, Chairman of the Scottish Geodiversity Forum, Janni Diez,
Language Development Oﬃcer (Sabhal Mòr Ostaig) and Ian Jardine – SNH’s Chief Executive,
covered many aspects of the project and geological wonders of the area. Iain Stewart then
enthusiastically explained why Knockan was such an important site and declared the centre
formally open.

Professor Iain Stewart (centre), Ian
Jardine (SNH’s Chief Executive) and
Sue Agnew (SNH) with the plaque
commemorating the re-launched
Knockan Crag facility.
Photo by Ewen Weatherspoon, SNH

Knockan background

Knockan Crag NNR is 13 miles north of Ullapool and stands within an ancient and
dramatic landscape. The site is renowned internationally as one of the most
important sites for understanding how the landscape of Northern Britain was formed.

In 2004 the site was declared an NNR, having already been listed within a Site of
Special Scientiﬁc Interest (SSSI) and part of a National Scenic Area. Furthermore, the
site lies within the North West Highlands Geopark, part of the European Geopark
Network, which is an accolade endorsed by UNESCO. Knockan Crag is seen as one of
the three ‘gateways’ into the Geopark (along with Durness Visitor Centre and
Lochinver Visitor Centre).

The Rock Room welcomes visitors.
Photo by Colin MacFadyen, SNH
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New science pinpoints
source of Bluestones
Richard Bevins,

Rob Ixer,

Keeper of Natural Sciences,
National Museum of Wales

Institute of Archaeology,
University College London

T

he source of the Bluestones at Stonehenge has long been a subject of fascination and
controversy. One type was traced to north Pembrokeshire in the early 1920s, but
now geologists at National Museum of Wales and University College London have
directly matched another type to a diﬀerent part of north Pembrokeshire. Will this
provide us with more ideas about how the stones might have been transported to
Stonehenge?

The Stonehenge monument

Stonehenge, on Salisbury Plain, is one of the world's most iconic ancient monuments. It is
designated as part of a UNESCO World Heritage Site, ranking alongside sites such as
Machu Picchu in Peru and the Xian Terracotta Warriors in China.

Stonehenge is a complex site. It is best known, of course, for the standing stones, which
comprise the Outer Sarsen Circle, the Outer Bluestone Circle, the Trilithon Horseshoe, the
Inner Bluestone Circle and the Heel Stone and, within the structure, the so-called Altar
Stone. Surrounding the stone circle are further structures, identiﬁed by mounds and
ditches, and a series of ‘holes’ thought to have held standing stones of more henges.
These holes, known as the Aubrey Holes, are important because they contain debris (or
‘debitage’ as some archaeologists call the material) whose lithology is not represented
among the current standing stones. However, the current Stonehenge monument is only a
part of a broader range of contemporary features, including the Stonehenge Avenue, the
Stonehenge Greater Cursus and the recently identiﬁed West Amesbury Henge (known as
Bluestonehenge). Collectively,
these and many barrows
comprise the Stonehenge
Landscape.
The large stones that form the
Outer Circle are known as
sarsens. They are hard, resistant
sandstones thought to have
been collected from the local
Salisbury Plain environment.
The sources of the smaller
stones that form the Inner Circle,
the Inner Horseshoe and the
Altar Stone, known as the
Bluestones, are ‘exotic’ to the
Salisbury Plain area. For many
years their source baﬄed
eminent Victorian investigators
such as Maskelyne, Cunnington,
Teal and Judd. This is the socalled Bluestone lithology.
Continued on next page
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The Bluestones

In 1923, however, H.H. Thomas
from the Geological Survey
published a paper in The
Antiquaries Journal in which he
claimed to have sourced the
spotted dolerite component of the
Bluestones to hilltop rock outcrops
in the high Preseli, to the west of
Crymych in west Wales.
Speciﬁcally, he thought that the
tors on Carn Meini and
Cerrigmarchogion were the likely
source outcrops. He went on to
speculate about how humans had
transported the stones to
Salisbury Plain, favouring
transport across land rather than a
combined land and sea journey.

Not all the Bluestone stones
standing today at Stonehenge,
however, are spotted dolerites. Four of them are ash-ﬂow tuﬀs, of either dacitic or rhyolitic
composition. Debris recovered from the Aubrey Holes, as well as various archaeological
excavations at Stonehenge and the Stonehenge Landscape, comprise spotted dolerite and
more, and very diﬀerent, dacitic and rhyolitic Bluestone material.

Recent discoveries

In 2009 we began new petrological investigations. Examination of debris from the Cursus
Field, adjacent to the Greater Cursus, identiﬁed one item as an ash-ﬂow tuﬀ, with tube
pumice, crystal fragments and lithic clasts in a ﬁne-grained recrystallized matrix and
identiﬁed it as coming from the monolith Stone 48 (see Stonehenge Plan on preceding page).
Others were broadly similar to the other three dacitic and rhyolitic Stonehenge standing
stones, yet showed key diﬀerences. Also present were samples that had previously been
informally called ‘rhyolite with fabric’. This lithology is deﬁned by a very well-developed
fabric, present on the millimetre scale. This distinctive rock texture has led to the
identiﬁcation of the rock to Pont Saeson, in the low ground to the north of Mynydd Preseli.

Vaporizing the Bluestones

To test this match further, quantitative evidence has been acquired at Aberystwyth
University by analysing the composition of tiny, micron-sized zircon crystals from
Stonehenge and Pont Saeson rhyolite samples, using laser ablation inductively coupled
plasma mass spectrometry, in collaboration with Professor Nick Pearce. The technique
focuses a very high-power laser beam, with a diameter of only 10 microns, onto the zircon
crystals (themselves no larger than 100 microns) and ‘ablate’ them — essentially vaporizing
them — so that after analysis the zircon crystals are peppered with small craters. The vapour
generated by this process is then analysed in the mass spectrometer, which reveals the
chemistry of the zircon crystals. This was the ﬁrst time zircon chemistry had ever been used
to provenance archaeological material.

As well as zirconium (and the closely related element hafnium) the crystals contained
detectable concentrations of a range of elements including scandium, tantalum, uranium,
thorium and the rare earth elements, and the analyses from the two sample sets proved to
be near identical, providing a geochemical ‘ﬁngerprint’. This result is of considerable
signiﬁcance, and was published in 2011 in the internationally recognised Journal of
Archaeological Science.
Continued on next page

More detailed
sampling identiﬁed
the outcrop known
as Craig Rhos-yfelin near Pont
Saeson as the
source of the
majority of the
rhyolite debris
recovered during
excavations at
Stonehenge and the
vicinity.
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In June 2011 more detailed sampling identiﬁed the outcrop known as Craig Rhos-y-felin near
Pont Saeson as the source of the majority of the rhyolite debris recovered during excavations
at Stonehenge and the vicinity. The results from these investigations were published in the
journal Archaeology in Wales in December 2011. More recently (Journal of Archaeological
Science, 2012) Bevins, Ixer and colleagues used whole-rock geochemistry to conﬁrm the
source of the distinctive rhyolitic debitage to Craig Rhos-y-felin, whilst a recently published
re-appraisal by Bevins and Ixer (Journal of Archaeological Science, 2013) of Thomas’s original
1923 petrographical accounts has demonstrated that Carn Alw is not the source of the
Stonehenge rhyolitic debitage. Work is now under way on reviewing previous sources
proposed for the famous spotted dolerite Bluestone lithology.

Distinctive rock texture in the
Bluestones has led scientists to
identify the source of the rock to Pont
Saeson, in the low ground to the north
of Mynydd Preseli.
Photo by Richard Bevins, National
Museum of Wales

Bluestones site raises geoconservation issues

Although much of Mynydd Preseli is protected as SSSI and SAC, surprisingly small areas are speciﬁcally conserved for geological
and geomorphological features. Part of the large SSSI/SAC area, however, comprises a Quaternary of Wales Geological
Conservation Review (GCR) site selected for its tors and associated periglacial landforms. Within this GCR site, the Carn Meini tors
are also independently registered as a RIGS (Carn Menyn) for the spotted dolerite which has been matched to some of the
Bluestones at Stonehenge. A further RIGS at the adjacent tors of Foel Drygarn is selected to demonstrate the geological origins of
the igneous rocks (Ordovician lavas and ashes) from which the tors have been fashioned (currently they are not considered to be
the source of any Bluestones at Stonehenge). In addition, Mynydd Preseli contains a number of Scheduled Ancient Monuments,
including the prehistoric hillforts at Foel Drygarn and Carn Alw.

In contrast, the recently proven sources of the rhyolite debris at Stonehenge, near Pont Saeson, have no formal
archaeological/geological designation or protection, although they lie within the Pembrokeshire Coast National Park. This raises
the important question of whether and how such prehistoric ‘stone sources’ should be protected and conserved. It also
demonstrates the need for geologists and archaeologists to work more closely together to ensure, for example, that geological
sampling does not damage features of potential archaeological value. It also reinforces the need for site series (GCR and RIGS) to be
regularly reviewed and updated to take account of new scientiﬁc discoveries. A more holistic approach to the study, conservation
and presentation of these closely related geological and archaeological sites and landscapes would undoubtedly improve public
understanding and appreciation of this outstanding heritage.

– Stewart Campbell, Natural Resources Wales
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Piltdown Man’s
enduring legacy
Colin Prosser, Natural England

O

n 18 December 1912, Piltdown Man was revealed to the world at a
packed and excited meeting at the Geological Society of London. It was
hailed as the missing link between man and ape predicted by Darwin, but in
reality was an audacious hoax that had an impact on scientiﬁc research for
decades and the reputations of many of those involved in its identiﬁcation and
description. Exactly 100 years later to the day, those interested in the Piltdown artefacts
and the ‘whodunit’ associated with the hoax gathered again at the Geological Society of
London to re-examine what is probably the world’s most notorious scientiﬁc forgery.

The meeting, Piltdown – 100 years on, attracted about 60 delegates, including Sir David
Attenborough and relatives of some of the key players in the hoax such as Giles
Oakley, the son of Kenneth Oakley of the Natural History Museum who
famously debunked the hoax in 1953. Viewings of the Natural History Museum’s
Piltdown Centenary Exhibition of specimens and manuscripts and the
Geological Society’s Piltdown painting by John Cooke, 1915, were followed by a
series of talks and poster presentations. These explored a wide range of topics
including the history of the hoax, the possible culprits, current work applying
new analytical techniques to the skull, jaw and associated artefacts in order to
understand better how the hoax was carried out, recent work re-excavating the
site of the Piltdown ‘ﬁnds’ in Sussex, and the importance of the site as the UK’s
ﬁrst geological National Nature Reserve (NNR).

Whilst the story of the hoax is well documented, the geoconservation
importance of the Piltdown Skull Site has largely, and probably deliberately,
been forgotten. The site was declared as the ﬁrst geological NNR on 19 May 1952, having
been subject to management work including fencing, paving and excavation of a ‘witness
section’ made accessible for scientiﬁc study via a window built into a brick alley (top right).
Unfortunately, the timing of the declaration was not good, and after just 18 months as an
NNR, the declaration began to unravel. In November 1953, the Piltdown jaw was proven to
be a forgery, but as the importance of the skull remained, so too did the justiﬁcation for the
NNR. By June 1954, however, further research undertaken using the NNR’s ‘witness section’
had helped to prove that the skull and the associated artefacts were also part of the hoax.
Thus, within three years of becoming an NNR, the Piltdown Skull Site designation was ﬁnally
revoked on 7 February 1955, becoming the only NNR ever revoked due to fraudulent science.
It was quietly returned to the owner, hopefully without too much embarrassment!

Today, the Piltdown site is in private ownership and although the fence and path have
disappeared, the brick alley to what was the ‘witness section’ is still visible (above right). It is
no longer an NNR of great scientiﬁc interest and has no heritage recognition or protection. A
general consensus of the Piltdown - 100 years on meeting was, however, that the site does
still have a great importance in terms of the history of science, geology, archaeology and
nature conservation and as such its long-term conservation was seen as a high priority. At the
very least it serves as a reminder that all of our activities should be subject to appropriate
levels of scientiﬁc rigour!

Further reading

Prosser, C.D. 2009. The Piltdown Skull Site: the rise and fall of Britain’s ﬁrst geological National
Nature Reserve and its place in the history of nature conservation. Proceedings of the
Geologists’ Association, 120, 79-88.

Above, the Piltdown Skull Site on 16 April
1952, just prior to its declaration as an
NNR. Below, the site as it is now with
brick alley still visible.
Photo above by Natural England
Photo below by Colin Prosser

Whilst the story of
the hoax is well
documented, the
geoconservation
importance of the
Piltdown Skull Site
has largely, and
probably
deliberately, been
forgotten.
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Building stone origins
in survey spotlight
Kate Andrews,

Herefordshire and Worcestershire Earth Heritage Trust

A

fter two years of planning and a consultation that received over 500 responses,
Herefordshire and Worcestershire Earth Heritage Trust has secured £393,000 from
the Heritage Lottery Fund (HLF) to trace the history of stone buildings and re-discover
forgotten quarries throughout the two counties.

The project runs until 2016 and builds on survey work undertaken in the Strategic Stone
Study by English Heritage. This survey combined data from the British Geological Survey
record of pits with notes about listed and important stone buildings. Initially a desk exercise,
surveyors went on to add basic ﬁeld records to the database to create a resource for mineral
planners.

Although the strategic study indicated the variation and distribution of stone buildings
nationally, the project did not support in-depth research of stone sources, nor cover the full
range of stone structures, nor incorporate any public engagement. The strategic stone study
did highlight a lack of accurate geological understanding with stone types mis-identiﬁed or
just described as ‘stone’. Equally, the geological ﬁeld surveyors struggled with architectural
terms, highlighting issues of terminology and understanding between geologists, the stone
trade and architects.

The Herefordshire and Worcester project will look in greater depth at everything from castles
and bridges to local churches, village halls, homes, agricultural buildings and even walls and
paving. The project aims to trace, through archival and history research, where the stone
originated and is hoping to rediscover some forgotten local quarries. These will be recorded
in detail and more detailed technical work is planned to link building and quarry sources.

Diverse area of geology

Herefordshire and Worcestershire represent one of the most diverse areas of geology in the
UK with every geological period from the Precambrian to the Quaternary, with the exception
of the Cretaceous, outcropping somewhere. This in turn leads to very diverse approaches to
the use of stone as a building material. During the development phase for the project 26
possible cluster areas, either rich in stone buildings or representative of the stratigraphy,
were identiﬁed. From these, the project will work on 16 clusters, eight per county, with Rosson-Wye, Hereford, Evesham and Worcester being the ﬁrst four.
The new team spent the ﬁrst few months visiting the cluster areas, a working stone quarry to
observe how stone is extracted and processed and the few sites known to have supplied
stone for particular buildings. A publicity ﬂyer has been created and contact made with more
than 500 people who asked to be kept informed. A Twitter feed, @BuildingStones and a blog
site, lostquarries.wordpress.com have also been set up.

Field visits to quarries to witness stone
extraction were part of a
familiarisation programme. This is
Pennant Sandstone extraction at the
Royal Forest Pennant Quarry, using a
hydraulic plug splitting machine called
a da-da.

The team has run several public events and was at the Three Counties Show in June as part of
a campaign to recruit the volunteers needed to deliver the project. They will be trained to
research and record archival sources and organise events and activities. Some will learn how
to conduct guided walks, others will become ‘ambassadors’ to address community groups
about the project and there will be workshops ranging from dry-stone walling to historical
research methods. Continued on next page
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Local interest groups, schools,
community organisations, conservation
agencies, quarry owners and
professionals are all being encouraged to
become involved. In April, the team was
invited to make a presentation to
postgraduate students on the Ironbridge
Institute Building Conservation course.

A signiﬁcant output from the project will
be a website front end to a new database
linking buildings to stone sources. The
Trust already manages a geological
records centre and site database, but to
date the data gathered have largely
recorded stratigraphic features of
scientiﬁc and educational interest rather
than any stone products extracted.

Analysis techniques

The new database is intended to help
home and landowners, local authorities
and conservation bodies seeking to
protect historic stone buildings to source
either the correct replacement stone or a suitable alternative. Technical analysis is planned to
help identify the characteristic qualities of stones used historically and match samples to
their sources or, alternatively, give detailed speciﬁcations for selecting suitable alternatives.
Analyses will be undertaken on thin sections collected from sites and buildings to assess
mineralogy, grain-size and pore-size distributions. Potential techniques for further analysis
include scanning electron microscopy to discriminate between superﬁcially similar samples
and X-ray ﬂuoroscopy for limestone analysis. The team also anticipates potential forays into
Lidar and other remote sensing techniques to re-locate lost quarries, whether backﬁlled or
overgrown.
Publications will be created, from a basic ﬁeld guide to a more glossy county book on
building stones and the team is looking into either a smart phone ‘app’ or linking geological
information to existing Wikipedia sites about sites and buildings. Educational materials will
help teachers plan projects for schools about the vital role that locally quarried stone played
in building projects until the early 20th Century.

The team is keen to work with other projects covering linked themes and is currently
speaking to the Lapworth Museum, the Herefordshire Parklands team, the Worcestershire
HERN and local geology groups. The team can be contacted on building.stones@worc.ac.uk,
tel 01905 542014.

Goodrich Castle, Herefordshire – the
red stone is typical local Devonian
sandstone, the quarry source for the
green more conglomeratic
sandstone is not known – it may
have been extracted from thin beds
in the moat and set aside by masons
to build the keep.
All photos by Herefordshire and
Worcestershire Earth Heritage Trust

An outreach day at Hereford Museum
Resource and Learning Centre in
partnership with Herefordshire
Heritage Service.
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Finding funding for
printing leaflets
Susan Brown and Christopher Green,

O

Geologists’ Association
ver and above support for geopublications (essentially academic books and
monographs, geological guides and electronic publications – see issue 39),
the Geologists’ Association Curry Fund provides funding to bring a range of
leaﬂets and short booklets to print.

Up to the end of 2012 the Curry Fund had awarded 109 grants totalling £75,570 in
support of a range of A3 and A4 leaﬂets and short A5 booklets. This is an average of
about £700 per publication and about four such publications per annum since the
Fund was established in 1986. In the main, organisations applying for funding for
this type of publication have been local geological groups wishing to highlight the
geological treasures of their area. But grants have also been awarded to national
geological organisations, local authorities and educational organisations for
leaﬂets.

The leaﬂets are normally aimed at the casual but interested visitor. They explain the local
geology, illustrating it with maps, cross-sections and excellent photographs. They aim to
make the geology accessible to the layman and to be ‘jargon free’, thereby reducing the
possibility of alienating the reader and rendering the text largely unintelligible. Over the
years this type of leaﬂet has seen the greatest number of applications and the greatest
number funded. There are some fun ones like Steaming through the Past – geology from the
train in the Dee Valley, Llangollen from NEWRIGS; geological trails such as The Hamps and
Manifold Geotrail from Staﬀordshire RIGS Group; Rocks on the Shore - New Quay from
Central Wales RIGS and Cornwall RIGS Group for its leaﬂet Conserving Cornwall’s
Geological Heritage.
Geoheritage Fife received funding for its Kinghorn–Kirkaldy Geological Trail leaﬂet. The
Swaddywell Pit Nature Reserve Geology Trail leaﬂet was produced by The Langdyke Trust;
the Green Chain Walk Geotrail leaﬂet from the London Geodiversity Partnership; Royal
Leamington Spa – its geology and building stones leaﬂet and the Tegg’s Nose Country Park
Geological Trail Tegg’s Nose Rocks! leaﬂet produced by Cheshire RIGS and Cheshire East
Council, the Abberley & Malvern Hills Geopark leaﬂet and the Pennant Sandstone The
Fossils Beneath your Feet leaﬂet are all examples of publications awarded grants to
encourage and support public understanding of local geology and environment.
There are others with a speciﬁc purpose, such as one funded jointly by the Curry
Fund and Scottish Natural Heritage, A Code of Conduct for Rock Coring. This
updates the original Geologists’ Association leaﬂet published more than 20
years ago. There had been so many recently reported examples of damage by
indiscriminate coring at sites throughout the world that pressure was mounting
for the GA to reissue and update this Code, which it has now done, illustrating
the leaﬂet with photographs of damaged rock faces sent to us from many
countries with signiﬁcant coring damage to their important geological sites.
Some of these short publications are simply information leaﬂets about national
groupings or organisations such as the Earth Science Education Forum (ESEF),
an umbrella organisation, bringing together organisations to promote Earth
science in education.
Continued on next page
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The Dry Stone Walling Association of Great Britain
received a grant for its short booklet on Geology for
Wallers. This guide gives a brief description of the
origin and properties of the three main rock types and
explains why they each give rise to a diﬀerent type of
stone wall. It concludes with a description of other
geological points of interest to ‘wallers’ throughout
Great Britain and a useful geological timescale.
And then there are small booklets, somewhat more
detailed than the leaﬂets. A geological walk around
Weymouth is a well-illustrated booklet from Dorset
Important Geological Sites group (DIGS) and Dorset
GA and The Poxwell Pericline describes a walk and
exploration of the Pericline and its surrounding and
controlling geology, also from DIGS.

These are but a small sample of more than 100
publications highlighting the nation’s geological
heritage supported by grants from the Curry Fund over the past 25 years. The variety and
range of these booklets and leaﬂets clearly show the dedication of so many people, who are
keen to share and publicise their splendid local geoheritage and thereby help the public at
large to understand the value of their local environment and the importance of managing
and conserving it for future generations – so many examples of geoconservation at its best!
More information and application details are on the GA website:
www.geologistsassociation.org.uk (click on the Curry Fund page).

Up to the end of
2012 the Curry
Fund had
awarded 109
grants totalling
£75,570 in support
of a range of A3
and A4 leaﬂets
and short A5
booklets.
This is an average
of about £700 per
publication and
about four such
publications per
annum.
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Get involved with
new geodiversity
forum for England
Julie Harrald, The Geology Trusts

B

ritain is a special place! It has a diversity of landscapes
rarely encountered in such a small area anywhere else in
the world.

Within a day’s journey we can travel from the distinctive
mountain peaks of the North West Highlands to the white-sand
beaches of the Hebridean Islands; from Norfolk’s coastal fens
and heathland to the sculpted ridges of the Malvern and
Shropshire hills; from the exposed, craggy cliﬀs of Cornwall to
the gentle, leafy woodlands of Surrey; from the dark, heathery
moors of the high Pennines to green, rolling hills in the
Cotswolds; from the bulk of the Brecon Beacons to the broad
expanse of the Severn Vale.

The wide range of landscapes across Britain, and the resources
they provide, are directly attributable to the variety of rock
types found here. Every major period of geological time is represented, spanning around
three billion years of Earth history. It is the presence of such huge geological variety on such a
compact geographical scale that makes Britain special.
The nature and structure of the rock not only inﬂuence the shape of the land, but also the
location of water, patterns of drainage and the development of soils. These in turn govern
the vegetation and thus the wildlife that will inhabit an area. Locations for human settlement
have always been selected where the landscape is of strategic value: providing shelter,
defence or transport routes; yielding water, fertile soils, minerals, fuel and building materials.
Rocks and landscapes are at the very heart of our community.

Spreading understanding

These are concepts of which most readers of Earth Heritage will be well aware. But how
widely are they known by the public at large? How many people realise how geodiversity
aﬀects their everyday lives or really appreciate the outstanding Earth heritage we have in
Britain? There are thousands of RIGS and SSSIs across the country, which could be used for
learning about past climate change, the evolution of life, or the structure of our land, yet how
many of our schools and universities take their students to visit sites near to them, alongside
or in preference to taking them on remote or foreign ﬁeld trips? How many of our presentday politicians and policy makers are aware that these designations exist or comprehend that
our geodiversity forms such a critical and integral part of the natural environment?

Above, Kynance Cove, Lizard, Cornwall.
The rocks of the cove are mostly
serpentinized peridotite. Three types of
serpentine can be found here – a
spectacular coastline with spectacular
rocks!
Photos by Julie Harrald
Below, Victoria Bridge, Market Drayton,
Shropshire. Local Triassic stone is used for
the bridges on the Shropshire Union Canal
as it wends its way through Cheshire,
Shropshire and Staﬀordshire.

Although varied organisations and individuals do a great job of promoting our geodiversity,
our numbers are relatively small and there is clearly a considerable gap between the situation
that exists at present and the ideal that we aspire to, especially when compared with the
attention commanded by the biodiversity brigade. There is a need for co-ordinated action
and for better links to be made with government, academia, industry, the media, biodiversity
and heritage organisations, which will lead to more protection for our geodiversity and a
higher proﬁle with the public. Continued on next page
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In 2011, several organisations in Scotland realised that
with devolved government, the best way to make
headway on these issues was to engage with the
Scottish Parliament. They formed themselves into the
Scottish Geodiversity Forum (see page 5), the stated
aims of which are to ‘promote Scotland’s geodiversity,
and seek to widen the proﬁle of geodiversity and
inﬂuence national and local policies’. The Forum’s ﬁrst
task was to write a Geodiversity Charter for Scotland.
By the time the Charter was printed, 26 organisations
had signed it and the foreword was written by
Scotland’s Minister for Environment and Climate
Change. It has been well received, with the number of
signatories now standing at 46. The Forum is
continuing to make progress and is now working on
furthering its objectives in relation to the education
sector. See www.scottishgeodiversityforum.org

Moves have now been made to establish an English
Geodiversity Forum, and in February 2013 a ﬁrst
exploratory meeting was held, attended by representatives from the Geologists’ Association,
British Geological Survey, the Geoconservation Commission of the Geological Society of
London, GeoConservation UK, the Geological Curators’ Group, the Geology Trusts, the
Jurassic Coast World Heritage Site, Natural England and the UK Geoparks Forum. Key
personnel from the Scottish Geodiversity Forum attended to oﬀer advice.
By the second meeting of the group, a draft Charter had been produced and discussion
focused on the structure of the Forum. Four areas of focus were proposed:
● Raising awareness of geodiversity in England
● Inﬂuencing relevant local, national and international policies
● Supporting and assisting in the delivery of action for geodiversity through
mechanisms such as the UK Geodiversity Action Plan (see Earth Heritage issue 36
at www.earthheritage.org.uk/ehpdf/eh36-1aa.pdf )
● Sharing and promoting good practice

At the time of writing, participating organisations were providing feedback on the Charter for
a further draft to be produced for outside comment and ﬁnalisation. It is hoped that the
Forum will hold an annual event and that England’s
Geodiversity Charter can be presented at the ﬁrst of
these later in the year, with a wide range of people
prepared to become the ﬁrst signatories.

Two contrasting lithologies of the
Northampton Sand are used for
decorative eﬀect in buildings at Nevill
Holt, Leicestershire.
Photos by Julie Harrald

Wastwater, Lake District. Formed by
volcanism and sculpted by ice, the
dramatic and once remote landscapes of
the western fells are now a popular
recreational area.

We hope that this article will inspire you to get
involved in the coming months when the Forum
is established and the Charter presented. If you
are a member of any of the organisations
mentioned in the article, please feed your ideas
through them. Otherwise, comments and
questions can for now be addressed to Mick
Stanley, Secretary of the English Geodiversity
Forum, at mick.stanley1@btinternet.com

Meanwhile, everyone who is active in promoting our
geodiversity in any way is encouraged to record their
work on the UKGAP website, www.ukgap.org.uk,
which exists to capture all relevant actions and can
thus be used as a UK-wide evidence base of our
collective eﬀorts.
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Assessing the future of London’s
Geodiversity Action Plan
Barbara Silva,

London Geodiversity Partnership

O

ver 50 people attended the London Geodiversity
Partnership workshop Overground, Underground,
London’s Geodiversity for London’s People in February to
discuss the future direction of the London Geodiversity
Action Plan (LGAP). The event was hosted by the Horniman
Museum and sponsored by Capita Symonds.

The delegates represented diverse organisations including
national bodies, borough councils, geological societies,
universities and environmental groups.

The common theme throughout the workshop was the role of
geoconservation and geodiversity in London. Jonathan
Larwood (Natural England) started the day by setting out the
national context for the meeting and the importance of geodiversity in inﬂuencing many
aspects of London today from topography, landscape, views, the built environment,
underlying rocks and aquifers, and the role of dinosaurs in enthusing non-geologists!

The London Geodiversity Action Plan
will be revised after the discussions at
the workshop.

In the ﬁrst of a series of short presentations on Good Practice in Geoconservation, Michael
de Frietas (London Basin Forum) outlined the challenges (and headaches!) that London’s
highly variable geology causes engineers, and how the forthcoming Atlas for London Geology
can help resolve many of these.

Riddlesdown Quarry, an old chalk
quarry and former cement works
where geoconservation work is forging
new links with the local community.
Photo by Diana Clements

A talk by Peter Massini of the Greater London Authority focused on regional planning and
green infrastructure. Peter explored the role of geodiversity within the London Plan and
outlined the importance of local geological input into the Local Plans being produced by all
the London boroughs. His talk provided an interesting overview into the development of
green networks in London, the publication of the All London Green Grid Supplementary
Planning Guidance, and how we need to move away from managing London on a borough
basis to more of a landscape/geomorphological approach.

The importance of community links is increasingly recognised
by the geological community. Barry Gutteridge (City of London
Senior Ranger) spoke about the ongoing geoconservation
being undertaken in Riddlesdown Quarry – an old chalk quarry
and former cement works. He detailed the inspiring links being
forged with the local community and schools that should
enthuse a new generation of geologists.

A supportive local council can also beneﬁt geology and Gerald
Lucy (GeoEssex) provided a very clear example of this at
Thorndon Country Park. Conversations between GeoEssex and
Essex County Council resulted in the Council recognising the
added interest that geodiversity brought to the park. It provided
a digger to clear new sections and generated local press
headlines of ‘How the humble pebble saved the human race’!
Continued on next page
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London is also home to the world’s ﬁrst global geotrail at Crystal Palace and Alistair Hayes
(Living Landscapes Manager with the London Wildlife Trust) talked about the
management challenges involved. One new initiative is the development of the new audio
trail started when Alistair was based at Bromley Council. Actors enact conversations relating
to the construction of the beasts and the 'app' can be downloaded by visitors, with on-site
information boards detailing the availability of the app.

Members of the London Geodiversity Partnership (LGP) have also been involved in diverse
geological projects over the last few years and Peter Collins told the story of the Ilford
Mammoth plaques’ disappearance and replacement and the discovery of a large glacial
erratic. Members of the LGP and GeoEssex were visiting Marks Warren Quarry, East London
when they discovered a (0.9 tonne) boulder (below right). Investigations suggest it was a
glacial erratic transported by the Anglian ice sheet some 450,000 years ago, most likely from
the Great Whin Sill in Northumberland. Due to the kind eﬀorts of the quarry operators, Brett
Aggregates Ltd, the boulder is now on public display at the Essex Wildlife Trust’s visitor
centre at Bedfords Park, Havering.

Laurie Baker (LGP) then gave a rapid overview of the Green Chain Geotrail produced by the
LGP in association with the Green Chain Walk initiative. This walk connects some of London's
most important geological sites, allowing you to learn about the tropical seas and kilometrethick glaciers that have characterised London in the past.

A formal discussion was led by Jane Poole (Capita Symonds). Varied themes included how
geology can be incorporated into the lives of everyday Londoners, how sites are prioritised
for action, how best to engage and enthuse partners and make links with other organisations
within London, for example through ‘water’. The outputs from these discussions will form the
basis of the next edition of the LGAP that will be published later in the year.

About the London Geodiversity Partnership

London is home to the world’s
ﬁrst global geotrail at Crystal
Palace, where dinosaurs are very
much part of the attraction.
Photo by Colin Prosser

Founded in 2008, the LGP aims to promote geoconservation in London, conserve key
sites, share good practice, inﬂuence policy and establish cross-London working for
geodiversity. The Partnership brings together expertise and research from various
disciplines to prepare geological audits, produce publications, develop geotrails and,
more recently, incorporate geology into the Olympic Legacy. In 2009 (revised in 2012)
the LGP, along with Natural England, the Greater London Authority and the Mayor of
London, published London’s Foundations, which provides a framework for the
conservation, enhancement and promotion of the capital’s geodiversity.

More recently, and after widespread consultation, the Partnership produced the
London Geodiversity Action Plan (LGAP) providing a framework for understanding,
conserving and using London's geodiversity. A key aim of the LGAP is to conserve and
enhance London's geodiversity as a resource for future research and education. To
meet this aim, an audit is being conducted to identify, conserve and enhance the sites
that best represent London's geological history. The LGP is also promoting geological
institutions within the capital and identifying building stone trails. More details on all of
these are available on the LGP website, www.londongeopartnership.org.uk

Further references:

London’s Foundations: protecting the geodiversity of the capital.
www.londongeopartnership.org.uk/publications.html
London’s Geodiversity Action Plan 2009-2013.
www.londongeopartnership.org.uk/actionplans.html
Building London - A summary of building stone resources in London
www.londongeopartnership.org.uk/buildinglondon.html
Partnership email: info@londongeopartnership.org.uk

The Marks Warren boulder in situ
with Peter Collins (LGP) and Bill
George (GeoEssex) and an inset of
the boulder close up.
Photo by Diana Clements
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Rockband links fossils,
fabrics and folklore
Christine Taylor,

Hampshire County Council

M

ost museums have geology collections, but many lie unused through lack of
geological knowledge and expertise. With this in mind, a partnership of ﬁve
museums in South East England was set up to enable museum staﬀ and volunteers who
had little or no experience in working with geology collections to deliver geology
sessions. As one partner commented: “I got involved simply because it sounded like a
really good idea to share ideas and experience on how to get more out of our geology
collections.”
The partnership, known as Rockband, comprises Hampshire County Council Arts and
Museums Service (HCCAMS); English Heritage Education Centre, Dover; Canterbury City
Museums and Galleries Service; Painshill Park, Surrey; Vale and Downland Museum,
Oxfordshire.

Using funding provided by the Heritage Lottery Fund (Your Heritage Programme), the
Rockband partnership was able to bring in expert advice to provide new ideas to help
interpret and communicate about the geology collections in innovative and exciting ways, as
well as promoting partnership working. The funding also enabled the partnership to learn
from best practice elsewhere and to reach out to new audiences including blind and partially
sighted people.

A Cambridge-based consultant, Annette Shelford, was appointed to deliver these aspirations
and she and her team have produced a very high-quality suite of activities and resources for
each partner. Through working with the consultant, all of the partners have broadened their
local geological knowledge, with one making the comment: “I also found that it was a good
excuse to delve deeper into the collections and the stories behind them and ﬁnd out more
about our local geology.”

The project has
inspired the
partners to
rediscover and
embrace a
previously
underused area
of their
collections.

The Hampshire collector’s box
of geological curiosities
arouses people’s interest and
imaginations.
Photo: Christine Taylor

A key feature was linking the geological resources
identiﬁed by the partners to local heritage to bring
alive the geology of the region and the local areas
around the museums and their collections.

Geological curiosities

A beautifully crafted bespoke ‘collector’s box of
geological curiosities’ was produced for each of
the partners, for use in facilitated sessions with
schools as well as self-led family and group
activities, .

Think you’ve found a Fossil?

A series of cards entitled Think you’ve found a
Fossil? have been produced. These show some of
the most commonly found fossil invertebrates in
South East England, along with original
illustrations, clues on how to tell one fossil from
another and fascinating facts and stories associated with fossils.
Continued on next page
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Bespoke textile geological
mats

A bespoke textile geological mat was
produced for each partner, designed to
communicate the geological formation of
the area, in particular to people who are
blind or partially sighted but for other
users too. The mats, produced by textile
artist Jenny Langley, contain lots of
pockets for hiding fossils in, ﬂaps to
explore and an interpretation of the
geological features for the local area of
each partner.

Story-telling resources

Each partner has been provided with their
own bespoke story based on local sites,
myths and tall stories based on fossils.
These stories are linked with the textile
geological mats and feature fossils, props
and models of fossils when they were
alive.

The story-telling elements of some of the ‘Fossils and Fables’ sessions have proved popular
with children and adults alike, especially as all the fossils and rocks used in the story can be
found locally. The usually overlooked ‘hagstones’ (stones with holes in them) prompted much
discussion and amusement; as did the revelation that belemnites (‘thunderbolts’) were
carried to help ward oﬀ rheumatism!

Geochemical kits

A partially sighted group explores
the Hampshire textile geological
mat, designed to communicate the
geological formation of the local
area.
Photos by Christine Taylor

A geology/chemistry kit includes resources and links to show how the stone samples relate to
the real world of building and industries.
The geochemical kit sessions on building materials have really reinforced the connections
between the natural landscape and building material. The racket created by shaking rocks to
check for abrasion caused great excitement and hilarity as well as the revelation that some
rocks really are not suitable for building walls!

Building on the success

The provision of fantastic bespoke geology-based learning resources with excellent links to
key stages in the curriculum hasn’t been the only outcome of the Rockband project. Before
the completion of their mat, Vale and Downland Museum worked with under-5s to produce
an interactive story with knitted ammonites (provided by a local knitting group) and a blue
cloth to represent the sea. Hampshire has joined up with a geodiversity network and a ‘Rock
Detectives’ programme linking Hampshire’s geology to other counties rather than just the
local area.

Since January 2013 the kits have been used at two science fairs, seven family workshops and
with three partially sighted groups. What has become apparent at all of the geology sessions
to date is how much enjoyment people get from handling fossils. As one partially sighted
participant remarked: “I really can’t believe that we are allowed to touch these!”
In short the project has enabled the Rockband partners to develop their conﬁdence in
delivering geology sessions, provided the means to make cross-curricular links with geology
and, more importantly, inspired the partners to rediscover and embrace a previously
underused area of their collections.
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Geobus delivers
geoscience to schools
Ruth Robinson,

St Andrews University

T

he University of St Andrews launched an Earth sciences outreach project for
secondary schools in January 2012. This mobile Earth sciences resource has been
developed by the Department of Earth & Environmental Sciences at St Andrews and
GeoBus travels to secondary schools throughout Scotland and parts of England to
support teachers with Earth science-related topics in the curriculum. This support is
particularly required in Scotland where very few schools oﬀer Higher Geology and
because Higher Geology may be dropped after 2015.

The ﬁrst year of funding for the project was provided by the UK Research Councils (NERC and
EPSRC), the Scottish Government, Maersk Oil Ltd, Shell, BP, Centrica, the Geological Society
and the Mineralogical Society. The year was a tremendous success and very popular with
teachers and pupils. In 2012, over 9,700 pupils were involved in practical hands-on Earth
science teaching activities in over 87 schools across Scotland, including those in remote and
disadvantaged regions. GeoBus visited all the main secondary schools in the Outer Hebrides
and on Skye in September 2012, and visits to Shetland are scheduled for July 2013 to coincide
with the Shetland Nature Festival.
Our second phase of funding began in January 2013 and ﬁnancial support for 2013-2016 is
provided by NERC, EPSRC, Centrica Upstream Research, Dana Petroleum, Maersk Oil Ltd,
and Shell. Our industry sponsors are particularly keen to continue supporting this mobile
Earth science education resource. At the time of writing, a total of 13,047 pupils in over 110
diﬀerent schools have been involved in GeoBus activities.

Geobus has been eﬀective in a huge
number of locations, in particular
spreading interest in geological study
to some of the more remote parts of
Scotland.

Practical workshops

An important aspect of GeoBus is that all the teaching activities involve hands-on practical
workshops which are mostly conducted in classes of fewer than 30 pupils, although larger
groups participate in day-long Challenge Events.
GeoBus brings all the necessary resources to the
schools, including materials and workbooks for pupils.
There are also follow-up ideas and materials for
teachers to build on after the visit, and dedicated
GeoBus staﬀ and student helpers run the workshops.
The resources brought to the schools include rocks and
minerals, thin sections, microscopes, fossils, an infrared camera to explain remote sensing, a seismometer
and small ﬂumes to investigate ﬂuvial processes. One
aim of GeoBus is to incorporate research into teaching
activities; examples include Geological Time, Magic of
Minerals, Understanding Earthquakes and Monitoring
Volcanoes workshops.

GeoBus has beneﬁted from the involvement of many
researchers at St Andrews, including geologists
Nick Tosca and Richard Bates and physicist
David Macfarlane.
Continued on next page
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David is part of the millimetre-wave radar group, and its equipment is used to monitor
Montserrat’s dome growth and volcanic activity. Dan Condon of the NERC Isotope
Geosciences Laboratory at Keyworth is involved in developing The Geological Time
workshop. Inspiring technological resources, which are usually the outcome of a research
project, are incorporated into the workshops where possible. This research-led and crossdisciplinary interaction across the sciences has been extremely popular with schools, and
GeoBus intends developing further similar teaching resources. The day-long Challenge
Events aim to build teamwork and problem-solving skills, and the Renewable Energy
challenge has been very successful.

GeoBus also provides support with ﬁeld training for diﬀerent educational levels and this is
particularly valued by teachers with little ﬁeld experience. Recent ﬁeld trips have included:
Geological Mapping at St Monans, Fife for 35 pupils at the Higher Geology Conference
(right); Ancient and modern river deposits and processes – South Esk for National 5
Geography pupils at Mearns Academy; Rocks across the Highland Boundary Fault near
Comrie for the Advanced Higher Geography pupils at Dunblane High School; Turbidites and
metamorphic index minerals near Portsoy ﬁeld trip for the Intermediate 2 Geology pupils at
Mintlaw Academy. A trip on Rivers and Coasts – is the present a key to the past? with
National 4 Geography pupils from Waid Academy is scheduled. There is no charge for a
GeoBus visit or for running a ﬁeld trip, but extra minibuses may be required to transport
pupils to ﬁeld locations.

GeoBus was developed and is directed by Ruth Robinson, a Senior Lecturer in the
Department of Earth & Environmental Sciences. It is co-ordinated by Kathryn Roper, whose
enthusiasm and dedication in organising school visits, and running teaching workshops with
University staﬀ and student volunteers, have been instrumental to success. We have recently
hired a second GeoBus employee, Charlotte Pike, to assist with the visits and develop a new
resource to help school pupils form their own geology clubs and manage GeoBus social
networking.
More information www.geobus.org.uk or Ruth Robinson, rajr@st-andrews.ac.uk.

Higher Geology pupils mapping the Lower
Carboniferous rocks around St Monans
during the March 2013 Scotland Rocks
conference, organised by the Royal
Scottish Geographical Society (RSGS) and
the University of St Andrews.
Mintlaw Academy pupils involved in a
ﬁeld trip near Buchan.
Photos by RSGS

An important
aspect of GeoBus
is that all the
teaching
activities involve
hands-on
practical
workshops which
are mostly
conducted in
classes of fewer
than 30 pupils.
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Fighting for geology
in Scottish education
Joyce Gilbert

Royal Scottish Geographical Society

W

Rachel Hay

Perth High School

ith the support of the Royal Scottish Geographical Society (RSGS), S6 students
from Perth High School organised a two-day conference for all pupils studying
Higher Geology in Scotland. Scotland Rocks attracted key employers and leading
academics, including Iain Stewart, current RSGS President. Perth High pupils played a
key role in deciding the content and format of the conference.

On Sunday the pupils took part in a ﬁeld trip run by Ruth Robinson and her Geobus team (see
preceding article) where they ‘played detective’ in St Monans in Fife, and pieced together the
geological history of the area. This was followed by a reception at the RSGS’s HQ to meet
other pupils, university students, workshop organisers, RSGS staﬀ and Professor Stewart.
Monday was also action-packed. Professor Stewart gave a talk about geology, as pupils got a
preview of his new BBC series about plate tectonics.

One of the Scotland Rocks Higher
Geology Student Conference
workshops, where pupils see for
themselves the evidence of a tsunami
in a sediment core.

Pupils took part in workshops. These included predicting when a volcanic eruption would
occur and deciding when to evacuate the island of Montserrat, and working with sediment
cores to ﬁnd evidence of tsunami deposits. Other activities included deciding how to enthuse
others about the geodiversity of Shetland, and hearing about the travel opportunities
studying geology at university can oﬀer. Other pupils also had a close look at Perth Museum’s
fossil collection. This was followed by a ‘careers speed-dating’ session, in which pupils were
able to quiz employees of Maersk, Dart Energy, Centrica, Geoparks Shetland, and Scotgold,
as well as students from the University of Edinburgh.
The conference ﬁnished with an expert panel answering students’ questions about future
energy challenges, including the risk of extracting oil, and the controversy of ‘fracking’.
Everyone agreed the conference had been a resounding success and plans for Scotland Rocks
2014 are under way.

Pupil pressure on politicians

Although the main idea behind the conference was to celebrate Earth science, it was also to
note the demise of the Geology Higher, which has been dropped as an examinable subject
within the shake up under Curriculum for Excellence. The replacement qualiﬁcation
Environmental Science does not have much Earth science content.

The conference resulted in a great deal of press coverage, including a leader article in the
Sunday Herald and a feature in the Scottish Times Educational Supplement. As a result local
MSP, Liz Smith, invited the pupils to tell MSPs how they had beneﬁted from studying Higher
Geology. The enthusiastic presentation provoked a discussion amongst the cross-party
audience about the value of geology (and Earth sciences) in the Scottish curriculum, and
raised concerns amongst MSPs about the Scottish Qualiﬁcation Authority’s decision to
remove the qualiﬁcation from 2015. The subject was subsequently raised in the Scottish
Parliament.

Pupils at a presentation to MSPs at
the Scottish Parliament, highlighting
how they had beneﬁted during their
year of studying Higher Geology.

Photos by Joyce Gilbert, Royal Scottish
Geographical Society

We hope this lobbying will result in the SQA reversing its decision. Ideally, Higher Geology
would be retained (perhaps rebranded as Earth science) and would be promoted as a subject
to be taken in S6 – which uniquely consolidates what has been learnt in physics, chemistry,
maths and geography. Alongside this there is a need for teachers to be supported and
trained (something that hasn't happened in any coherent way since 1985!), possibly using a
combination of distance learning, summer school and mentoring.
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Partnership takes on engineering
and geoconservation challenge

Steve Edwards

Renfrewshire Council

R

ouken Glen is one of the most famous parks in Scotland, attracting hundreds of
thousands of visitors each year since 1906 to enjoy the delights of the space which is
included on Historic Scotland’s Inventory of Gardens and Designed Landscapes.

Probably very few visitors come to Rouken Glen to appreciate its heritage but the park
contains a variety of interests including a spectacular wooded gorge with waterfalls and an
interesting collection of trees. The rich biodiversity also includes uncommon species of bat.
Its range of archaeological features stretches back perhaps as far as the Neolithic and has
links with historically signiﬁcant ﬁgures and intriguing personalities like Madeleine Smith, the
spurned lover who was alleged to have exacted revenge by way of a bottle of poison!

The most fundamentally signiﬁcant aspect of Rouken Glen’s heritage, however, is the least
well known – its geodiversity. The park encompasses Rouken Glen Site of Special Scientiﬁc
Interest (SSSI), nationally important because it reveals a substantial part of the Upper
Limestone Formation, vital in understanding the palaeogeography and palaeoecology of
west Central Scotland during the uppermost Lower Carboniferous.
Continued on next page

Local geologist, Dr John Faithfull,
stands on fallen vegetation in the
Auldhouse Burn. The rock margins
and classic views of the geological
features are becoming obscured by
overhanging trees and shrubs and
soil collapses, perfectly illustrating
the problems facing geological
conservation in Rouken Glen.
Photo by Steve Edwards
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Rouken Glen’s geology has been studied since the 19th Century
and it was ﬁrst designated as an SSSI in 1953. The designation
was most recently reviewed formally under the 2004 Nature
Conservation (Scotland) Act and deemed to be in ‘favourable’
condition in 2007. However, since then the condition of the site
deteriorated rapidly though a series of rock falls, soil collapses
and the obscuring of rock faces through the uprooting of trees.
Heavy snow that damaged trees and extreme spates in the
Auldhouse Burn exacerbated conditions. By 2009 local
geologists approached both Scottish Natural Heritage and the
site manager, East Renfrewshire Council, concerned that the
Orchard Beds (limestone horizons) which are a key features of
the section were no longer accessible for research and
teaching.

Geological conservation included in funding bid
Meetings involving various interested parties led to East
Renfrewshire Council agreeing to include geological
conservation in a major funding bid to the Heritage Lottery
Fund’s Parks for People programme. The Council’s bid was
ultimately successful, delivering an HLF grant of £2.1m
towards a £3.2m programme of conservation works and
heritage activities.

Within these overall ﬁgures, £60,000 has been allocated for
geological conservation in terms of restoring the key
geodiversity features of the SSSI. Precisely what works were to
be carried out did not have to be identiﬁed at either ﬁrst or
second HLF application stages but now the chickens have
come home to roost! What exactly can we do to make the key
exposures accessible and ensure the SSSI retains a ‘favourable’
status in the longer term?

Local geologists are fairly unanimous about the current poor condition of the site but
opinions vary about the potential solutions that require a degree of geotechnical
engineering. In a park with up to 500,000 visitors per year, engineering solutions have to
deliver a safe environment but at the same time be sensitive. A heavy-handed overengineered geotechnical solution could adversely aﬀect the geodiversity interest and
severely compromise visual amenity.

A carefully considered geotechnical approach is therefore required to ensure that the
extensive path network weaving in and out of the geological interest is maintained at the
same time as meeting health and safety considerations for those carrying out the work and
the public using the space in due course. Gung-ho volunteers with trowels, dangling into the
gorge from abseiling ropes attached to shallow-rooted elderly oak trees, are unlikely to be
approved by the Council’s safety oﬃcers!

The upper waterfall within the Rouken
Glen SSSI is the most obvious feature
to be interpreted to people and, when
water levels are high, clearly
demonstrates the power of water to
cut through rock strata.
Photo by Steve Edwards

East Renfrewshire Council is now ﬁnding consultants with the appropriate and perhaps
unique blend of geotechnical engineering expertise and awareness of the basic principles of
geological conservation. They will investigate the problems at Rouken Glen and recommend
achievable solutions. There is little doubt that the conservation problems are mounting,
perhaps as a result of climate change and/or the maturing of a wooded landscape planted
when the area was a private playground in Victorian times, so any consultant must have an
eye for the future as well as the past.
The target is that the recommended works will be completed toward the end of 2013.
Hopefully, the work will showcase a successful marriage of geotechnical engineering and
geoconservation.
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Rock graffiti: first you see it,

Scott Bain

Historic Scotland

F

ollowing considerable local concern about graﬃti on the rock and boulders at the
north-west boundary of Dumbarton Castle Site of Special Scientiﬁc Interest, Historic
Scotland recently completed the ﬁrst stage of graﬃti removal.

Before work began (top) and
after the restoration (above)

All photos by Historic Scotland

Dumbarton Rock has one of the longest recorded histories as a stronghold in Britain. The ﬁrst
known settlement was probably a prehistoric fort, transformed into a great fortress and
capital of the Strathclyde Britons, by Coroticus in the 5th Century. It was subject to numerous
sieges during its history, and gun batteries, barracks and other military accommodation were
constructed by successive Stuart and Hanoverian monarchs to create the coastal fortress we
see today.
Continued on next page
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The rock and its immediate surroundings are a SSSI representing a nationally important
example of a mass of olivine-basalt lava that solidiﬁed in the crater of an Early Carboniferous
volcano. The level of erosion exhibits the relationships between the basalt plug, remnants of
the volcanic cone and country rocks that are seldom seen in Palaeozoic volcanoes.

Generations of graﬃtists have defaced the rocks around the north-west boundary of
Dumbarton Castle, the earliest reported incident being in 1936. In June 2012 local community
groups, councillors and press highlighted an increased level of copycat graﬃti and other antisocial behaviour at the site. Historic Scotland’s graﬃti-removal policy prioritises rapid
removal of graﬃti from monuments in its care, using safe methods which would not damage
the surface of the rock or the environment. The plan was conditionally welcomed by the
Mountaineering Council of Scotland, which sought reassurances that hand and footholds on
Dumbarton Rock, an internationally recognised climbing venue, would be undamaged.

Variety of paints applied

An initial assessment by Historic Scotland identiﬁed that a variety of paints had been applied,
daubed or thrown onto the rock (e.g., water and oil-based household paint, polyurethane
and cellulose car paint) but that none of it had penetrated the non-porous surface
microstructure of the stone. On that basis it was decided that an abrasive graﬃti-removal
method would be most successful at treating the surface without damaging the rock or the
environment.

It was decided
that an abrasive
graﬃti-removal
method would be
most successful
at treating the
surface without
damaging the
rock or the
environment.

This assessment was tested by Stephen Gordon, Head of Applied Conservation at Historic
Scotland, who collected loose hand-samples of rock from Dumbarton Castle, and applied
marking agents to replicate the graﬃti. Laboratory trials examined how the surface of the
rock reacted to low-pressure abrasive treatment, and veriﬁed that the graﬃti could be
removed safely by micro-abrasives. Stephen found that once dry the resulting surface was
unchanged in terms of surface roughness but was slightly lighter in colour than untreated
rock – partly due to removal of surface patina, partly removal of biological growth. The
samples were evaluated by interested parties, who accepted that the rock had been
relatively unaﬀected, so the project proceeded to site.

Proprietary TORC System utilised

Contractors commenced work in April 2013 to remove all safely accessible graﬃti. Phase 2
will tackle graﬃti on higher surfaces, requiring rope access. The proprietary TORC System
was utilised, which mixes low-pressure compressed air, minimal amounts of water and a ﬁne
granulate of calcium silicate in a riﬂed nozzle to create an abrasive vortex at the point of
application. The work on approximately 150 square metres of the site took three people
three days.

The Mountaineering Council of Scotland had a representative on site during the works to
highlight critical handholds. They were very impressed with the level of control which the
TORC System oﬀered – handholds which had excessive build-up of chalk were cleaned back
to bare rock whilst other chalk marks were untouched. All involved agree that the graﬃti
removal has greatly improved the area at the base of the rock. Historic Scotland is continuing
to work alongside the community, the council and the police, to develop strategies to reduce
the risk of future graﬃti attacks and anti-social behaviour at this area.

The spectacular panorama of
Dumbarton Castle SSSI
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Looking across
Cwm Idwal to
Pen yr Ole Wen,
with steeply
dipping
Ordovician
volcanosedimentary
rocks of the
Idwal Syncline
in the
foreground and
Younger Dryas
moraines and
Holocene peat
deposits
around the
southern edge
of the lake.
A new
interpretation
centre nearby
will soon add
to visitors’
enjoyment of
this spectacular
tract of
Snowdonian
countryside.
See page 9.
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