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ociet\' 's well-being and continued
development is dependent upon the natural
environment. It is in our own interests.
therefore. to ensure that whatever we do with the
Eal1h's natural resources we do in a manner that is
sustainable. Prime among these resources are our
heritage of rocks. minerals, sand and gravel - the use of
which is an essential component of a modem economy.
Given that this resource is non-renelrable within a
meaningful timescale. what can industry do, indeed
what can society do. to make its use more sustainable?
Government. on our behalf, acts as customel:
regulator. planner and researcher in relation to the
minerals industry. Richard Caborn 's article on page 7
indicates a number of ways in which govel71ment,
working with planners and the industry. can set about
achieving a more sustainable approach to meeting
society's needs for minerals: improved Environmental
Impact Assessment, a greater use of recycled and
secondary material, possible use offiscal measures as
incentives against the use ofprimary aggregate and
tighter criteria for extraction in environmentally
sensitive areas.
Industn' seems to be responding positivelY to these
measures, but with caution. The use of secondary
material is increasing; although in most circumstances
it still remains more economically viable to use a
primary source. For this situation 10 improl·e. there is a
need to build confidence within industry for the use of
secondary material. through improved specifications
and standards, better demand forecasting. and clearer
planning guidance.
Whilst cOll5iderable improvements hQ\ie been
made, there remains a lack of strategic planning in
relations to the use of minerals, and we still need a
method through which Ire can calculate the total
environmental cost 6)f development. Until these issues
are considered, real sustainable development ofa non
renewable resource and effective elll'ironmental
protection are unlikely to be achieved.
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Canadian club
Geology, extraction and education in
British Columbia
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Pavement Pleasures
Limestone pavements lowdown

Your chance to
check out the UK
minerals industry

Untold mineral wealth
There's more than gold in them there Welsh hills
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MAIN COVER PICTURE:
Tyrolite crystals are a spectacular
find under the Welsh hillsides.
(Photo by Michael P Cooper for
the National Museums & Galleries
of Wales)
lllset, a Canadian youngster gets
to grips with minerals in the
classroom. (Photo by Chrissie
Neinaber-Roberts)
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Romancing the stone
How geology and landforms make us
feel a place has a distinctive atmosphere

.:Full house
likely at
first
UK RIGS
conference
I

The first ever UK conference for RIGS
Groups will tackle the major issues of
leadership, funding and support systems
when it convenes in \Vorcester from
September 1-3. Indications suggest
maximum attendance at University
College with up to 200 delegates enjoying
a full programme of papers, workshops,
exhibitions, fieldwork and social events.
The conference will look at recording of
sites, education, conservation, information
technology, national guidelines, links with
industry, planning depaltments and wildlife
trusts, site management, safety and
geological trails. The majority of the
delegates will be from the 55 RIGS Groups
and' will include geologists, geographers,
conservationists, planners, consultants,
academics. representatives of conservation
and scientific agencies, County and District
Councils and of the quarrying and landfill
companies.
Financial backing has been promised by
University College Worcester, English
Nature, The Wildlife Trusts, The
Environment Agency and Scottish Natural
Heritage. Worcestershire and Herefordshire
County
Councils,
The
Geologists'
Association and the Geological Society are
all considering support.
On the first day, English Nature. The
Wildlife Trusts and The Geological Society
will provide an overall view of strategy and
background to Earth Heritage conservation,
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Information from those on the ground will
follow, with contributions from Cornwall
RIGS. The Black Country Geological
Society. The Geologists' Association,
Shropshire..l'" County
Planners
and
Gloucestershire RIGS. They will tackle
RIGS designation criteria and recording
and notifying of RIGS sites.

Advice on best practice and solving
operational problems will be dealt with on
the second day, together with e.ducational
aspects and safety. Problems associated
with recording geomorphologicaJ sites will
also be addressed. Scottish and Welsh
experiences will form an important part of
these sessions, as will those of the
Worcestershire Wildlife Trust and the
Environment Agency.
An exhibition featuring displays by the
Ordnance Survey, English Nature and the
RIGS groups will run during the
conference as well as practical examples of
site conservation. Books and field
equipment will be on sale. Workshops
about recording and conservation software,
field
assessments.
geographical
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information systems. Heritage Lottery
Fund applications and Internet information
retrieval will add interest for delegates.

A final forum will deal with improving the
system, the use of computers, support for
RIGS groups and funding, Proceedings will
be published subsequently to act as a
reference for the RIGS movement and all
interested in its ",,'ork.
The fee for the three days, including
accommodation. meals and all events is
£160 (£70 for one <lay).
For RIGS representatives, a minimal
charge of £20 has been made possible by
sponsorship from
the organisations
mentioned above. Reductions are available
to academics and students. Exhibition
space is still available.
To secure a place send a cheque made
payable to UK RIGS Conference, to
University College Worcester RIGS
office. For more information contact
Peter Oliver, 'll' 01905 855184, e-mail:
rigs@wore.ac.uk

New posters
English Nature has produced two
new Earth heritage conservation
posters.

Production

One covers Conserving your local
geological heritage. the other
looks at Managing your local
geological heritage.

Seabury' Salmon, Seabury Salmon & Associates, Beechwood. Poyner Road. Ludlow,
Shropshire SY8 1QT. Telephone 01584 877442. Fax 01584 875416.
e-mail: seabury.salmon@dial.pipex.com

Copies are available free of
charge from English Nature's
Enquiry Service, 'Zl' 01733 455101.

Circulation and subscriptions
Enquiries should be made to Rob Threadgould (details abo\'e).
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The Ulster Museum, Belfast, was the venue
for a four day conference entitled Tourism
in Geological Landscapes. Over 90 people
heard a wide range of presentations, before
field trips to the Fermanagh Caves and the
Giant's Causeway.
The meeting was designed to look at what
geology, in its widest sense, offers tourism.
The conference highlighted tremendous
potential, but also revealed that we still have
some way to go before it is realised.

the Dorset coast, and part of the South Devon
coast, are currently being considered for
World Heritage Site status. Malcolm Tumbull
(Coastal Policy Officer, Dorset County
Council) placed this work in context,
outlining the area's qualities, including
tourism, and other factors that influence the
local economy, of which stone quarrying (eg.
Portland Stone) is one.

Worton (Black Country Geological Society)
highlighted Dudley's potential as a major
tourist and education attraction, illustrating
his vision of a giant trilobite shaped visitor
centre, and joumeys on renovated canals
through the huge worked limestone caves
beneath the town - caves, incidentally, where
Murchison himself once captivated an
audience of 15,000 people I

Mountain Park. Daphne Purdy (Countryside
Officer, Dungannon District Council)
provided an eloquent and insightful
contribution by 'illustrating the use of a
themed trail, in this case based on the novelist
William Carleton, to promote tourism in the
Clodagh Valley, Co. Tyrone. This was a good
example of where links between landscape
and literature have been used to draw tourists.

Within this grand plan, and forming one of the
keystones, is the Jurassic Coast Project.
Richard Edmonds (Jurassic Coast Project
Officer) explained how the initiative aims to
use geology to provide scientific, tourism,
education and recreation opportunities, and
thus provide economic benefits to the area.

Richard Fortey (Natural History Ml1seum),
who, with his books, has successfully crossed
the divide into the public eye, promoted the
use of the landscape and literature as vehicles
to raise the profile of the subject, citing,
amongst others, Thomas Hardy's reference to
a trilobite in his novel A Pair of Blue Eyes.

From Dorset to Dudley in the West Midlands,
and the Dudley Bug - the trilobite - which for
so long was a feature of the town's coat of
arms. Dudley's geology (Silurian limestones)
is of intemational importance, but how many
people are aware of it? Or its role in the area's
industrial hetitage?

The theme of the landscape was further
developed by Patrick McKeever. (Geological
Survey of Northem Ireland) who outlined a
major project, developed in partnership with
the Geological Survey of Ireland, which,
through the provision of leaflets and motor
trails, is providing tourists with opportunities
to explore the geology (and cultural and
archaeological links) of the n0l1h of Ireland.

John Morris (Geological Survey of Ireland)
shifted the emphasis towards industrial
landscapes and the potential for mining
heritage to contribute to tourism. Citing
disused mines in Ireland as examples, he drew
on experience in Canada where, given
thoughtful planning, the mining helitage has
been used to develop successful tourist
attractions.

Following a tour of the Building Stones of
Belfast, led by Alan Bell, the conference
opened with a look at World Heritage Sites 
established, proposed and nascent. Beginning
with Britain's only existing geological World
Heritage Site, the Giant's Causeway, Phil
Doughty (Ulster Museum) explained the
process and reasoning behind Northern
Ireland's successful proposal. This was
followed by Ian McQuiston (Director for the
National Trust, Northern Ireland) who
desCIibed some of the visitor management
issues presented by the site, Ireland's most
popular tourist attraction. Martyn Anglesea
(Keeper of Fine Art, Ulster Museum)
illustrated the role of the Giant's Causeway in
art, from the earliest etchings to the accurate
depictions of the Victorian era.

Colin Reid (Keeper of Geology, Dudley
Museum) presented an impassioned case to
establish Dudley as a World Hetitage Site,
highlighting the role geology can play in the
regeneration of an area, which lies within easy
reach of some 15 million people.

The focus then shifted to Dorset. The whole of

From Colin's hope came a vision. Graham

A partnership between site owners Hydro
Electric, Scottish Natural Heritage and
others including myself has achieved a
highly successful site conservation at the
Bearreraig Site of Special Scientific Interest
011 Skye.
Bearreraig Bay features spectacular outcrops
of Aalenian and Bajocian (Jurassic)
sedimentary rocks. It is designated as an
Auxiliary Stratotype Point, providing an
international
reference
point
for
comparisons from the geological time
period. An almost continuous 200m of strata
are on view. However, the critical section
displaying
successi ve
ammonite
assemblages is in a small, possibly artificial
outcrop, beside a pipeline and above a
generating station.
Over the years, natural erosion and the
activities of geologists has resulted in the
build-up of soft, landslipped material against
the pipeline. Pipelines require periodic
maintenance and painting and Hydro
Electric consulted Scottish Natural Heritage
about how the slumped material should best
be removed. Careless excavation could have
had disastrous consequences for the value of
the site as the Bajocian ASP and one

Paul Lyle (University of Ulster) assessed the
potential of the Antrim landscape for
geotourism. John Gunn (Limestone Research
Group, University of Huddersfield) analysed
the tourism potential for the Cuilcagh

lan Thomas (National Stone Centre)
addressed the use of interpretation in
association with quarrying, whilst Eric
Robinson (Geologists' Association) suggested
using monuments to raise public awareness of
the geol.ogy around us. Most towns and cities
possess one or more important monuments,
which often coincide with meeting places.
Why not interpret the geology of the stone in
the monument to a ready audience, he asked.
To Dublin's "streets broad and narrow" and
Patrick Wyse Jackson's (Trinity College,
Dublin) evocation of the value of geology in
an urban setting, revealing its imponance
through the use of buildings, streets and even
pub table tops. A number of leaflets and
booklets is now available.

proposal to build a retamlllg wall could
effectively have destroyed the outcrop.
To solve the problem, loose surface material
was removed by hand and the rock face was
dug back to form a stable slope. Vegetation
was cleared to expose a rock face about four
times the size of the original outcrop. along
which the marker bed could easily be traced.
The scientific value of the site has thus
actually been improved as a result of
clearance work. As an added bonus, during
excavation some additional fossiliferous
material (mainly orange-weathering sideritic
nodules) from the basal Bajocian became
available and will be prepared for fossil
extraction.

Continuing the theme, Peter Doyle
(University of Greenwich) reminded us that
our largest potential audience resides in the
urban environment. Communicating the
message here requires a different approach.
Examples were given of the innovative use of
streetscape stone to mimic geological
phenomena, as was the Victorian art of

Knock-knock-Knockanon the Heritage door...
In May, the Heritage Lottery Fund announced an award of £307,200 to Scottish
Natural Heritage for their Knockan Crag Project.
Knockan Crag is situated approximately 10 km north of Ullapool, in the geological
paradise of Assynt. Famous for its superb exposure of the Moine Thrust, it is a Site of
Special Scientific Interest and forms part of the Inverpolly National Nature Reserve.
The project will ensure the re-development of interpretative facilities at Knockan,
including the provision of an interpretive centre, together with the upgrading of trails,
seating areas and access. Through its development as a major orientation point and
the use of innovative interpretation, Knockan Crag is set to become a launch pad to
the many geological and other natural heritage delights of the area.
The Heritage Lottery Fund provides financial support for the protection and
enhancemflnt of our heritage, of focal, regional or national importance, to improve the
quality oAife in communities throughout the UK
reproducing geological features using
artificial materials, for example at the Crystal
Palace Exhibition of the 19th Century.

Stuart MonrD (Dynamic Earth, Edinburgh)
introduced Dynamic Earth, the £34 million
Millenium Project being developed in
Edinburgh's Holyrood Park. Covering all
aspects of the Earth - its origins, its restless
surface, its habitats, its oceans - the visitor
experience will use state of the art techniques
to interpret history and provide "real-time"
information of the state of the Earth.
Chris Darmon (Editor, Down to Earth), using
audience
participation,
reviewed
contemporary
geological
publications,
highlighting the wide variety available and
assessing their effectiveness.
The conference, perhaps for the first time,
brought together people working in the area of
"geotourism". The subject clearly offers great
potential for public enjoyment, local

Future for Fossils

Future conservation of the ASP is assured
within this protected SSSI. Rain will cause
gradual erosion of the rock face but will not
result in the pipeline being covered for many
years. Plants which establish themselves on
the face can be removed or controlled, to
keep a clear view of this important
geological feature.

Nicol Morton,
Birkbeck College, London

Robert Threadgould (Scottish Natural
Heritage) introduced aspects of Em1h heritage
interpretation in Scotland, including the
redevelopment of the Knockan Visitor
Experience (Sutherland), roadside panels and
booklets in the Landscape Fashioned by
Geology series. Emphasis was placed on the
interpretive planning process and the need to
use well developed interpretive principles.

Knockan Crag - spectacular geology. (Photo by Scottish Natural Heritage)

Work beside the pipeline has resulted in some
highly successful conservation.

A two-day symposium on the sustainable
management of our fossil heritage will bring
leading experts and practitioners to Cardiff on
October 14-15. The keynote speech, The
palaeontological resource of Great Britain - our
fossil heritage, will be given by Or Euan Clarkson,
President of the Palaeontological Association. All
with an interest in palaeontology and fossil site
conservation are welcome and papers and
presentations on any aspect of fossil site
conservation and management are invited.
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Early registration is advised and costs £20 before
July 10 and £30 after. The symposium is organised
by English Nature, Cardiff University and the
National Museum of Wales with support from
many organisations, including the Countryside
Council for Wales and Scottish Natural Heritage.
Further information and registration from: Liesbeth
Diaz, Department of Earth Sciences, Cardiff
University, PO Box 914, Cardiff CF1 3YE, -a- +44(0)
1222 874830, fax +44(0) 1222 874326, e-mail:
Diaz@ cardiff.ac.uk

economies and communities. But, it was also
clear that we have some way to go before we
can claim to be successfully translating our
subject for tbe wider public. The four days
gave much food for thought.

(Sce alsa SIralegi5 Thinking, page 15!.
Letter to the Editor

Integrated Interests
Sir,
The anicle in issue 9, on Earth heritage
conservation in the Environment Agency,
published in conjunction with an outline of the
work of SEPA in this area under the combined title
Integrated Interests, showed a number of
interesting comparisons. However, it has caused
some confusion. By way of clarification the
Environment Agency authors would like to take
the opportunity to thank the many other patties
whose work has contributed to the assessment and
management of Eanh heritage interests at the
Manchester Airport second runway site. These
include Dr. Nigel Holmes of Alconbury
Environmental Consultants, Dr. Pete Downs and
his colleagues at Nottingham University, Jill
Smethhurst, Robin Grayson and their colleagues at
Cheshire Wildlife Trust, Dr. Janet Hooke of
Portsmouth University, Tony Browne, D.B.
Thompson, and Dr. John Pollard of the Cheshire
RlGS group, Dc Albert Wilson (BGS, retired) and
colleagues, Dr. Andrew Brookes of the
Environment Agency, a multi-disciplined team of
Environment Agency (NW) staff, and all the
environmental consultants retained by MAPLC, as
well as local interested groups and individuals.

Jim Walker
Ecology, Environment Agency (North West)

Earth heritage facts:
110 wants what?
The Joint Nature Conservation Committee has
redefined its Earth heritage conservation r61e
for the next few years. The "prime directive"
remains completion of the Geological
Conservation Review, due for the year 2000,
but there are wider implications to this work
than the planned 42 volumes of site
information. Once published, this information
(covering about 3,000 sites) needs to be
"managed" to ensure it not only remains up to
dale but IS available to a wide audience. The
way forward is through electronic technology,
but while the technology itself can deliver
almost anything (budget permitting), defining
the customers may be more difficult. Who
wants this information? How do they want to
access it? In what form?
Nor is the GCR, or the UK's Earth heritage
work in general. purely a domestic issue.
Although a UK project, which is unmatched
anywhere else in the world, the philosophy
behind the GCR is relevant to developments
overseas, where Earth heritage conservation is
increasIngly recognised as important. There
are several initiatives now in progress
designed tn give European or global
recognition to Earth heritage features. The
UK's experience in developing criteria for
recognising important Earth heritage sites. and
devising conservation management techniques
tn protect them, is worth exploring. JNCC is
acting as a foeai point to make the UK voice
heard.
Other Earth science conservation issues (soil
conservation is a recent example) may
occasionally be part of JNCC's work, but
devising a strategy for managing the GCR
database into the next century, and ensuring
that the rest of the world knows what we in
the UK have done, are fundamental.

Tony Weighell, JNCC

Richard Caborn
Minerals '98 is the industry-led campaign to
raise public awareness about the importance
of minerals in our daily lives. Launched in the
week June 22-27, it continues through the
summer. Quarries and mines will throw open
their gates to provide education and
entertainment. The quest to acllieve better
understanding for one of the nation's
fundamental indusnies will stretch from sand
and gravel quarries in nOlthern Scotland to
china clay plants in Comwall.
The initiative is being co-ordinated by the
Confederation of British Industry and
involves producers of crushed rock, sand and
gravel, silica sand, cement, coal, specialist
clays and other minerals. Not many people
know that 25 minerals go into the fabric of a
house and 20 into a car, or that rocks are
essential ingredients for toothpaste, lightbulbs
and bread. British minerals provide us with
raw materials for numerous everyday goods,
essential to modern living.
Vital government support for the initiative has
come from Richard Caborn, Minister for the
Regions, Regeneration and Planning at the

Minerals '98 - an industry showcase with great
geological interest. (Photo by Redland Aggregates)

Department of the Environment. He urged
individual companies to use Minerals '98 to
develop relationships with local communities.
Mr Caborn said: "It is all too easy for negative
perceptions and concerns sun-ounding
minerals extraction to swamp our appreciation
of the achievements of the UK minerals
industry and its vital role in meeting society's
needs."
"The events of Minerals '98 will help redress
the balance and some of the educational
initiatives being planned will provide other
long-lasting effects."
John Battle, Minister for Science, Energy and
Industry at the Depaltment of Trade and
Industry added: "Without minerals, life as we
know it would wither and die. The UK
minerals industry, which helps meet the
country's needs for raw materials, is
increasingly modern and environmentally
sensitive, yet it is all too often unappreciated
and misunderstood. We have to change that
and I am delighted to support Minerals '98."
About 100 events have been registered with
Minerals ' 98 and a full list is available on its
website. Open days and other hands-on events
will carry the industry's message to people
across the country at grassroots level. They
can visit the deepest mine in the country, pan
for gold and gems, explore fossils and gravel
dredgers or take hot air balloon rides over
quarries among many other action-packed
activities.
As well as the-fun side of the industry, serious
issues will be dealt with at major conferences.
At the June 22 launch, the industry makes its
case to 250 key decision makers, fITst at the
DTI Conference centre in London and then at
the spectacular Earth Gallelies at The Natural
History Museum.
On June 23, the Focus on Education
conference at the Natural History Museum
raises awareness of minerals opportunities
amongst educationalists.
On June 24, the Industry Professionals
conference at The New Connaught Rooms,
London, covers state-of-the-art practice for all
aspects of the industry, from exploration to
aftercare.
On June 25, the three day Health and Safety
conference at the University of Bath explores
safety issues and includes site visits.
June 26 and 27 will see fun events across the
country.
For more infornlation contact the Minerals '98
office, 3l Market Place, Henley, Oxon RG9
2AA, 'B' 01491 411798, Fax 01491 410912,
Web http://www.minerals98.com

Minister for the Regions, Regeneration and Planning
ggregates
are
the
indispensible fuel for the
construction
work
necessary if society is to
provide a better life for all of us.
In achieving that goal, the Government,
planners and the qUaIry industry share the
aim of obtaining the aggregate the nation
needs at the least possible cost to the
environment. It is a balancing act.
The British aggregates industry is
important in serving the legitimate needs of
people for social and economic progress. I
do not regard it as sustainable to drive the
industry in large measure overseas through
excessive planning restrictions in this
country, or by constraining construction
through supply management.
However, there is a need for proper
Environmental Impact Assessment (EIA)
for all quarrying proposals and, from next
March, all proposals for new or extended
quan-ying operations of over 25 hectares
will be the subject of a mandatory
Below
that,
planning
assessment.
authorities must require an assessment if
the proposal would have significant
environmental effects. Exarnples are where
it would affect a sensitive areas such as an
SSSI, National Park or Area of Outstanding
Natural Beauty.
The present informal arrangement for
an EIA on marine aggregate dredging
operations will be made statutory, so even
underwater geological sites will merit due
consideration. I would expect properly
conducted ElAs to become the nonn for all
but the smallest and most inoffensive
proposals to extract aggregates.
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Minerals Planning Guidance Note No 6
(MPG6) already requires all minerals
developments in National Parks to be
demonstrably in the national interest. I
regard the words national interest as having
the unwritten word overwhelming in front,
underlined three times and in neon lights!
National Park authorities already have
adequate powers - if used with vigour and
determination - to defend themselves on
good planning grounds from inappropriate
quarry proposals, and should not hesitate to
do so.

To add muscle to our commitment to
environmental care, the Chancellor is
looking at tax options in the 'green' sector.
An aggregates or minerals extraction tax is
not the only such case. There are other
possibilities in pollution and transport. And
we already have a tax in the closely-linked
landfill industry.
In the case of aggregates, damage to
landscape and valuable habitats, as well as
noise, dust and heavy traffic movements,
could well be factors that carry some tax
burden with them. Although the community
benefits from the contribution which
aggregate enables, the prices does not yet
fully reflect the environmental costs.
There is plenty of room for debate about
the scale of those costs, how they are
distributed and where they are located. As a
result of comments received, we are now
looking. among other things, at the best

way to value subjective elements such as
landscapes and habitats.

I believe a tax on primary aggregates
would help make recycled material more
attractive in the aggregates marketplace.
Aggregates are. quite literally. an
essential building block in delivering the
infrastructure of a modern society, but we
must use the material wisely.
We shall re-examine the high levels of
projected demand built into the present
planning system so that we are not
needlessly making provision ahead of
sustainable need:' That is not to say that I
expect future guidelines to be so tightened
as to create a significant, permanent and
deliberate shortage of aggregate.
This Government will not support new
extraction where we can sensibly re-use
materiaJ with less overall damage to the
environment. MPG6 sets targets for the use
of recycled and secondary materials of
40milLion tonnes by 2001 and 55million by
2006.
Recent research indicates around
25million tonnes of construction and
demolition waste are used as aggregate in
England. Add in secondary material such as
fuel ash. furnace and other mineral waste
and we are likely to be at or beyond the
2001 taI'get already.
Adequate
protection
of SSSls.
landfonns and landscape will remain key
factors as we strive to reconcile the nation's
needs: providing aggregate for sustainable
development
and
the
responsible
conservation of our natural geologicaJ and
wildlife heritage. •

Richard Bevins 1 ,
John Mason 1 ,
Margaret Wood 2
and
Bob Mathews2
1) National Museums & Galleries
of Wales
2) Countryside Council for Wales
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he mineral wealth of Wales
has long been recognised.
Indeed, the earliest extraction
of metals in Wales is known
to have taken place during the Bronze Age,
with the mining of copper on the Great
Orme's Head in North Wales and at various
sites in central Wales, such as Nantyreira
and Cwmystwyth. Later, the Romans
extracted gold fro!? ores at Pumsaint, near
Lampeter. During the Elizabethan period,
silver was won from
mines in
Cardiganshire, which provided ore for the
Aberystwyth Mint. From about 1750
onwards, copper was worked at the great
opencast pit at Parys Mountain on Anglesey,
a mine which was to prove to be the most
significant in terms of copper production
and world influence of all the mines in
.Wales. The main period of metal mining in
Wales, however, was during the latter half
of the 19th and early part of the 20th
centuries, when lead, copper and zinc were
extracted from hundreds of mines across the
whole country.
• J;J
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Perhaps one of the most perplexing
aspects of the metal mines in Wales is why
the gold deposits of the Dolgellau area were

Spectacular finds: top, schulenbergite;
above right, cuprite; left, marcasite.
(All photos by Michael P Cooper for the
National Museums & Galleries of Wales).
Right, Parys Mountain, Anglesey.
(Photo by Stewart Campbell)

not discovered until the 1840s, whilst the
Pumsaint gold was discovered by the
Romans. In contrast to the Dolgellau gold,
which occurs in very obvious quartz veins,
with the gold visible to the eye, Pumsaint
gold occurs as microscopic grains only a
few microns across, locked in the mineral
arsenopyrite, and is only observable using a
high power microscope.

The history of the exploitation of metals
in Wales is well known, but the character
and mineral content of the deposits
themselves have been comparatively
neglected. In general, the mineral veins and
other types of deposits were considered to
contain, in mineralogical terms, simple
assemblages dominated by the common
sulphides of lead, zinc, copper and iron.

Although in some orefields this remains
true, recent research in the Central Wales
Orefield has revealed significant quantities
of a range of rare cobalt-, nickel-, and
antimony-bearing minerals. This unmasked
a hitherto unknown complexity in a
supposedly straightforward vein province.
In addition, the presence elsewhere in
Wales of minerals containing a wide range
of relatively rare elements, such as bismuth,
cadmium, niobium, tantalum and tellUlium,
suggested that a systematic in-depth study
of Welsh mineralisation would be a valuable
research programme. Such a study would
not only broaden an understanding of the
diversity of Welsh mineral species, in terms
of their assemblages and genesis, but would
also provide a targeted collecting policy for
the National Museums and Galleries of
Wales by focusing on localities from which

the Museum could enhance its collections to
make them more representative.
Following the above rationale, in 1996
the Museum embarked on the first phase of
the MINESCAN project, a review of the
mineralogy of the mine sites of Wales.
Initially, this involved establishing a
database of all the mines and principal vein
and mineral outcrops across Wales. The
information was compiled into a
spreadsheet, along with full grid reference
data - a time consuming exercise given the

amount of misleading or even totally
erroneous information available in previous
literature. At this point, the Countryside
Council for Wales sought to co-support the
work. In particular, CCW was seeking
advice on the relevance of the project's
findings in relation to its Geological
Conservation Review (GCR) and RIGS
initiatives. CCW fed the database grid
references into its Geographic Information
System and provided the Museum with
maps, at various scales, showing the
distribution of all the mines and mineral
sites. This allowed refinement of the
database, and a further iteration of the maps. ~
With financial support from CCW, the
Museum had, by the end of March 1997,

kl
completed a review of the mineralogy of all
mines in the counties of Dyfed (as was) and
Powys, and assessed their importance for
conservation. Appropriate specimens were
collected from the sites and, where possible,
archive photographs taken. Sometimes the
weather hampered photography, at other
times the old mine site was nothing more
than an overgrown mound in a field or, even
worse, completely covered by conifers'

The fieldwork was undertaken by John
Mason, working as an independent
consultant to the Museum, and the review
confirmed some of John's earlier astute
observations on the mines of central Wales
made during the course of his recent M.
Phil. study.
Nevertheless, there were important
findings, in particular in little-studied areas
of Dyfed and Powys. For example, there are
records which suggest that the little-known
St Elvis lead mine, in Pembrokeshire, was
worked as early as Elizabethan times for
silver; the presence of tetrahedrite (a
complex sulphide mineral containing silver)
was confirmed during the project,
supporting the notion that this was indeed
once a silver mine. In addition, Dolyhir
Quarry provided some astonishing
discoveries, with the identification of
mineral veins cutting the limestones
dominated by baryte and tennantite (a
copper arsenic sulphide), but containing a
suite of other rare primary and secondary
minerals, many new to Wales, such as
proustite, rammelsbergite, greenockite,
olivenite and adamite. Finally, the mineral
veins of the rather remote mines of the
Llangynog area of northern Powys were
investigated, and their marked similarities
to those of the Central Wales Orefield were
noted, leading to the probability that the two
areas are metallogenically linked.

After the success of the first phase of the
project, CCW is funding a review of the
mine and mineral sites in the counties of
Gwynedd and Anglesey. Fieldwork is
complete,
and
a
report
with
recommendations has just been presented to
CCw.
Like the review of Dyfed and Powys,

This is the first of an occasional series
profiling various organisations involved
in Earth H,eritage conservation

he European Association for
of
the
Conservation
Geological
Heritage,
ProGEO, is an association of
conservationists and geoscientists, involved
with geology as researchers, planners,
managers and educators.
ProGEO acts as a focus to promote the
conservation of Europe's rich heritage of
landscape, rock, fossil and mineral sites. It
seeks to mobilise the expertise, enthusiasm
and
goodwill
that
exists
among
geoscientists, and to influence national and
international policy makers, by initiating
joint projects and schemes which
demonstrate good conservation practice.
• JeT"

Old workings at CWIn RheidoL (Photo by Johll Masoll)

the Gwynedd and Anglesey work has
provided interesting discoveries. The first
Welsh occurrence of cosalite, a rare lead
bismuth sulphide, has been identified from
Braichyroen Mine in Snowdonia, and the
presence of bismuth-bearing minerals now
appears to be a feature of the volcanic
related mineral veins of central Snowdonia.
In addition, the extent of so-called 'Alpine
type' veins across Snowdonia has been
refined. The mineral veins are important in
that they offer a constraint on the timing of
metamorphism and rock defonnation. A
sample from one of these veins exposed at
Prenteg has been sent to the British
Geological Survey with a view to U-Pb
radiometric dating of the monazite crystals.
Finally, and perhaps most importantly, field
evidence from the cliffs at Friog, near
Fairbourne, strongly suggests that the gold
bearing veins of the DoJgellau area are older
than has been previously thought.
Funding from CCW has been secured
for a third phase of the review during 1998

99, with a study of the mines of the old
county of Clwyd. This was once a very
important mi~ing area, with important lead
mines in the Halkyn and Holywell district,
and also to the west of Minera.
Unfortunately, there has been extensive land
reclamation around Halkyn and Holywell,
and consequently the chances of any major
discoveries are slight. This a great
disappointment consideling the quality of
pyromorphite specimens
that were
discovered in this area in the days of
Thomas Pennant,
the
18th-century
naturalist. The Minera district, however, is
more promising, as is the area around Moel
Famau, where there have been early,
speculative repons of gold.
Completion of the third phase of the
project will leave only the old counties of
Glamorgan and Gwent for study, a task to
be undenaken during 1999-2000, drawing
to a conclusion this major review of the
mineralogy of the mine sites of Wales for
the new Millennium. •

ProGEO is an association whose
membership is open to all, and its council
members represent all the nations of
Europe. ProGEO sees itself as an
international body with the capacity to
speak for those involved in geoconservation
in Europe. The inspiration of its First
International Symposium at Digne in 1991
provided momentum for the developing
cause of European geoconservation and an
ethos to underpin day-to-day efforts. An
International Symposium, held in Roma in
May 1996, was the largest meeting of its

European

kind, and a great success for Italian
colleagues. It was key to reinforcing and
enlivening contacts in southern Europe

~~~
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The Symposium and the Roma
conference have sparked a string of national
and regional workshops and the fonnation
of Regional Working Groups. ProGEO has
also contributed to the new Pan European
Biological and Landscape Diversity
Strategy (Council of Europe), which now
fully recognises the importance of geology
and physical landscapes, and it has forged
an alliance with the International Union of
Geological Sciences and UNESCO, for
whom it is compiling a European inventory
for their Geosites project.
ProGEO aims to work towards an
integrated European listing of outstanding
geoscience sites, enabling full support to be
given to the work of all international bodies.
Members v,Jnt to achieve an integrated
approach to nature conservation, promoting
a holistic approach to the conservation of
biological and physical phenomena.
ProGEO's members are involved in a
broad spectrum of geoconservation
activities. Examples include:

The complete skeleton of a Slovenian
mammoth' excavated in 1938 has spent the
last 60 years delighting visitors to Ljubljana

Mammuthus primigenius, from the Pleistocene Era, excal'll/ed in 1938 in Slovellia. See 'Mammo/h restoration'
above. (Photo by ProGEO)

Museum. The ancient bones are now
showing signs of aging and need to be
preserved again. During the mammoth's
original conservation in the ' 30s, the bones
were soaked in paraffin. New technology
will allow the six metre long skeleton and
three metre long tusks to be impregnated
with wax in a specially built vacuum
chamber.
The mammoth was of the species
MammUihus primigenius and belonged to a
40 year old male who roamed the area some
20,000 years ago in the Pleistocene Era.
Katarina Krivic.

Co-operation in Sweden
ProGEO is co-operating in a project to
collate infonnation into a data bank of
geological landscapes with particularly
interesting features. Information will then
be accessible to interested officials,
companies and individuals. Sweden intends
this to be part of a programme to protect
geoscientifically valuable and sensitive
environments in the Baltic region.
Carl Erik fohansson, Curt Freden,
Rune Frishz & Lars Karis.

Albanian Classification
A new project proposed this year by the
Geological Rese~ch Institute of Albania,
based on the ProGEO Project Proposal:
Geological Heritage of the Balkan
Peninsula, will study the scientific.
educational and tourism values of several
sites in Albania. An inventory of geological
sites will then be compiled and classified
leading to a proposal to the Ministry of
Mineral and Energy Resources and to the
National Committee of Preservation and
Protection of the Environment of Albania
for legislative changes to protect the sites.
Afat Serjani & Nevila folia.
More information on the organisation
can be obtained from its Web site,
www.sgu.se/progeol
ProGEO's UK representative is Dr C J
Clea!. clo National Museum of Wales,
Cathays Park. Cardiff CFI 3NP. Its
Executive Secretary is Bill Wimbledon, clo
PRrS, University of Reading, Whiteknights,
Reading RG6 6AB . •
• The next article in (his series will profile
(he Geoconserva(ion Commission. which is
a ke.v player for geoconserva(ioll in (he UK.
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he island of Taiwan, situated
at the junction of the
c6ntinental Eurasian and
oceanic Philippine Sea
plates, is a typically mobile orogenic belt with
frequent seismic activity.
Added to this distinctive geological
background, a warm humid climate and heavy
concentrated rainfall have engraved an
abundance of precious geological and
geomorphological features on the island.
These have immense value for research,
education, recreation and tourism and
represent a very important natural asset.

The legal framewDrk
Protection and conservation of Earth
heritage sites in Taiwan depends heavily on a
complex system of laws, with various central
Government departments (including the
Council of Agriculture. the Ministry of the
Interior and tMe Ministry of Transport and
Communications)
responsible
for
implementing them.
Each department draws on differem legal
resources to cany out their specific duties to
protect geological and geomorphological
features. Some initial successes have been
achieved, but many important Earth heritage

1

aeolian and tidal weathering processes at }'eillill.
Northeast Coast Natiollal Scenic Area. Right,
Forested ,'o/canic peaks at YallgmiugsJlIlll

National Park. Far rigilt, Colllmnar jointed
basalts in Pengilll Islands NO/lire Reserve.
(Photos by V.O. T./C.OA. Taiwan)

sites have already been destroyed. An increase
in construction activities over recent years has
impacted profoundly on geomorphological
processes, largely as a result of either human
negligence or lack of concern. A
comprehensive and systematic plan for
protecting such sites is still urgently needed.
to increase public awareness of Earth heritage
conservation.

The Cultural Heritage Preservation Law
Taiwan's Cultural Heritage Preservation
Law provides the Council of Agriculture with
the authority to designate and conserve areas
of natural landscape. Eighteen nature reserves
have already been created under this
legislation, three of which were chosen for
their geological or geomorphological
significance. They are Mount Huoyan in
Sanyi, Miaoli County; columnar basalt sites in
the Penghu Islands (including Jishan,
Hsiaobaisha and Tingkou); and mud
volcanoes on the summit of Mount Wu-Shan.

Appointed to manage and administer these
reserves are the Taiwan Forestry Bureau.
Penghu County Government and the
Kaohsiung County Government respectively.
Each year the Council of Agriculture allocates
funds to help protect the reserves, undertake
surveys and research on the sites, and promote
their educational benefits.

The National Parks Law
The Ministry of the Interior holds
authority for this law and can designate an
area a National Park, provided it has 'natural
scenery. landform, surface features or fossils
that are sufficiently distincti vc to represent the
nation's natural inheritance'. Since 1982, six
National Parks have been established in
Taiwan: Kenting, Yushan. Yangmingshan,
Taroko. Hsuehpa and Kinmen. These all
possess individually distinctive natural
scenery. Kenting offers coastal coral reefs,
Yushan and Hsuehpa have gorges and high
mountains, Yangmingshan is an active

volcanic terrain and Taroko exhibits dramatic
mountains dissected by deep metamorphic
anyons and marble gorges. Most of the
special geological and geomorphological sites
arc designated as 'special scenic areas' which
are strictly protected. Each National Park is
managed by rangers who are responsible for
prOlecting the natural resources and
maintaining order and security within the park
houndaries.

The Tourism Development Law
This legislation permits Taiwanese
tourism authorities (the Ministry of Transport
and Communications in the case of central
government) to designate important landscape
or siglllseeing areas as Scenic Areas, and to
estahlish administrative bodies for their
management. The site can be categorized as
heing of national, provincial or local
significance. To date, three nationally
important scenic areas have been recognised:
the Northeast Coast National Scenic Area
(NSA), the East Coast NSA and Penghu NSA.
each with its OVin management office. All
these areas cxhibit quality coastal landscapes
and VIews and this legislation ensures that any
tourism industry development will only be
undertaken with consideration for protecting
the exceptional scenic resources.

Other conservation schemes
In 1984. the Executive Yuan (central
Government) approved the Natural Ecology
Conservation Scheme under which provincial
governments can designate protected areas for
conservation. Included within this scheme are
Hoping Island in Keelung City. the Tahua
potholes in Taipei County and a mud volcano
site at Fuli in Hualien County. The Executive
Yuan has also approved implementation of
Taiwan's Forest Management Scheme. which
establishes legally designated protected areas,
aimed to 'preserve the integrity of the natural
scenery and encourage the proliferation of
rare and precious plants and living creatures'.
Within these schemes are several sites
protected mainly for their distinctive
geological and geomorphological features.
including Mount Sanyi Huoyan, the Kuanyin
Coast and Chiahsien Siteh fossil site.
Conservation requirements for these sites are
incorporated into managemenl plans of the
various national forests.

In 1994, the Council of Agriculture
formulated a five year Earth heritage
conservation strategy with a series of themes:
i) Expansion of research, survey,

registration and database establishment
\vork for special geological and
geomorphologieal sites in Taiwan
ii) Evaluating the conservation grading of
registered
geological
and
geomorphological
sites
and
incorporating them into the Earth heritage
for positive
conservation._ system
management
iii) Monitoring and improving the
management and adminstration of the
existing Earth heritage conservation
system
iv) Research and development of new
Earth heritage conservation techniques
v) Providing training to enhance the
knowledge and technical skills of
administrative
and
management
personnel in Earth heritage conservation
vi) Increasing public awareness of Earth
heritage conservation in Taiwan
vii) Expanding contacts and co-operation
with other countries
viii) Formulating an Earth heritage
conservation strategy to carry Taiwan
into the 21 st century
Leading geoeonservationists in Taiwan are
currcntly working actively on all these
themes. and especially to develop and
promote a future programme for Earth
heritage conservation which will help ensure
that all Taiwan's spectacular geological and
geomorphological features can be viewed and
appreciated by future generations. •
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Left. TH'o Bridges Quarry SSSl: a clilssic site for
discussing tor formatiol/ as hard granite meets softelled
grlll/ite. It suffers visitor pre.«ure, and there is scope for
interpretation. BeloH', clapper bridges beside a busy car

City
completes
audit jigsaw
he first eight RIGS in the
Peterborough area
likely to be notified
following a geology
audit, which has also resulted in the
setting up of a new RIGS group.
The audit was conducted by the
Peterborough Environment City Trust
(PECT), whose operations manager, Hugh
Cripps, explained that Earth sciences were
omitted from the Peterborough Natural
Environment Audit a few years ago.
"It was clearly an important omission 
the Peterborough area has internationally
important Oxford Clays, for example - so
our Natural Environment Special Working
Group (SWG) set about correcting it."

The SWG used its own budget coupled
with a grant from English Nature, and
contacted Adam Cade's Student Force for
Sustainability to locate graduate Vicky
Mason to work on the audit. Vicky's
intensive desktop study was followed by
volunteer recruitment and the enlisting of
Stamford and District Geological Society
(SDGS) to survey sites for which there was
little or no information.
The sites recorded were taken from data
held by Peterborough Museum. The
information was a result of work carried out
by
the
Museum
and
the

park at Dartmeet provide a great opporllluity to .shoH'
visilors how people interact with geology. The river's

giant boulders prol'ide a focus for interpretation of
f/1Il'ial geol1lorpllOlogy. (Photos by Seabury Salmon)

elephant in nearby south Lincolnshire
(currently being restored in Peterborough
Museum) and a late Jurassic Cetiosaurus
found just outside the offices of PECT at
Fletton. They are regarded as among the
best fossilised skeletons of their types in
Britain.

British
Geological
Survey
in
1989,
and
from recomm
endations from the
SDGS. The surveys
increased the number of site records held by
the museum from 25 to 70 and sites
included disused clay and brick pits.As a
result, Peterborough Museum now has an
excellent, up to date record of the geology
of the area held on GD2 as part of the
National Site Documentation Scheme.
Among discoveries is a glacial channel,
possibly Anglian, trending north-south to
the west of the city, roughly parallel with
the A 15. Others include reactivated ice
wedges, and outstanding examples of
rhythmic succession in the Rutland
Formation, with fossilised reeds in the rock
face.

Currently housed in London, there are
hopes that the Cetiosaurus might be
transferred back to Peterborough to reside
in one of the heritage centres destined for
the city's ambitious millennium Green
Wheel cyclepath project, which will
celebrate various aspects of the city's
heritage, including geology.
"We want to get across the way geology
has totally influenced Peterborough from
the provision of stone for the Cathedral to
the large Italian population here which
arrived as a result of our brickworks, which
occurred bec~use of the clay," said Hugh
Cripps. "We're on the edge of the fens, with
intensive farming to the east and limestone
hills to the west, which determined the path
of the railway, for example."
The new RIGS group is administered
by the Wildlife Trust for Bedfordshire,
Cambridgeshire, Northamptonshire and
Peterborough and chaired by Chris and Bob
Little, both keen geologists who were
heavily involved in the Bristol RIGS
Group. It has an impressive range of
expertise, including local retired geologists
Alan Dawn and Clive Jones, both members
of the SDGS.

Fossils found include the bones and
tusks of ancient mammoths, as well as
hippopotamus remains. The quality of finds
was not surprising: previous discoveries
include a 117,000 year old Pleistocene

The audit, subject to confirmation by
the City Council, is likely to become
supplementary planning guidance to the
city's local plan. It is one of several audits
which have, or are being, developed in the
city. Others include waste and energy, and it
is hoped that it will be adopted nationally as
an example of best practice.

he ancient region of Cornubia
- today Devon, Cornwall and
Isles of Scilly - has had a rich
and varied geological history.
This is reflected by a very large number of
Sites of Special Scientific Interest (SSSIs)
with a geological interest (264 GCR sites
in 195 SSSIs - 60% of the total number in
the region) and also RIGS - around 200.
This rich resource has tremendous
potential for educational use and
interpretation, and consequently the region
is one of the most popular in Britain for
geological excursions. The region's
growing "green tourism" takes in an
important and developing component 
geotourism - with increased demand for
interpretative facilities and increased
pressure on sites.

To date, however, there has been little
interpretation and few attempts to manage
sites to meet visitor demand. Notable
exceptions do exist, however, such as a
range of primarily geomorphological
Thematic Trails (produced by Peter Keene
of Oxford Brookes University), a selection
of British Geologic Survey Holiday
Geology Guides and a number of guides to
Cornish coastal sites written by John
Macadam. Most of these projects are not,
however, directly related to site
management and there is no strategic
overview within which to prioritise, link or
co-ordinate
related,
but
often
geographically isolated, schemes.
The production of a strategy to focus

the work of English Nature, local
authorities and voluntary organisations in
raising public awareness, providing
interpretation and, very importantly,
prioritising resources for site management,
is therefore very timely.
The review, being undertaken by Pat
Sargeant
(Cornwall
Coastal
and
Environment Agency), has involved
extensive
networking
with
local
organisations, RIGS groups and various
practitioners. A considerable amount of
interesting and valuable information has
been gathered, including a portfolio of all
known interpretative publications dealing
with Earth heritage around the region.
An English Nature Research Report
will summarise the conclusions of the

project which will include a rationale and
justification
for
promoting
geoconservation and geotourism within the
region (in a Natural Areas context) and
identify broad priorities for investment in
interpretative and educational facilities;
and implementing appropriate site
management. The document will be
structured to provide al.l the background
materials and justifications, enabling any
interested organisation to put together a
funding proposal to promote schemes
within their own area or on their O\vn sites.
Hopefully, it \\'ill forge many
partnerships and place geoconservation
and geotourism firmly on the agenda of all
the region's environmental and countryside
organisations! •

education
partnerships
Left, visiting Elkview Coal Sparwood BC, Heather
Hutchison, author of the Grade 5 IntegraJed Resource
Ullit on Millillg. Right, studellts observing a diamond
drill ill actiOIl af the BC Museum of Mining. (Photo by
Douglas EifordJ. Far right, a student points out copper
staining on a tunlleL wall at the BC Museum of Mining.
(Photo by Chrissie Nienaber-Roberts). BeLow, af/otation
experiment which forms pari of the Sciellce of Milling
Resource Unit. (Photo by Chrissie Nienaber-Roberls)

Maureen
Lipkewich
and
Chrissie
Nienaber-Roberts
Mining Association
of BC Education Division
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tudents tbrougbout British
Columbia, Canada, now have
access to a huge amount of
geological knowledge thanks to
a unique partnersbip between the Mining
Association of BC and some creative
classroom teachers.

Identifying a Mutual Need
During 1990, the Mining Association of
British Columbia, (MABC) discovered that
information available to teachers about the
minerals industry, a major contributor to
BC's economy, was 20 years out of date.
While many teachers did not feel
comfortable with mining as a subject area,

they did express an interest in
updating their resources and meeting
people within the industry.

Forming a Partnership
After consultations with teachers,
the Ministry of Education and the BC
Teacher's
Federation,
MABC
initiated a partnership whereby
teachers and industry would work
together to develop resource
materials which could enhance the
BC school curriculum and provide
current information about mining.
For the pilot project, the curriculum
area of Social Studies was chosen to
present relevant mining information.
In May 1991, a teacher representing
the Social Studies Provincial' Specialist
Association and an industry representative
from MABC started working with a team of
teachers on the first partnership project.
This partnership identified teachers'
resource requirements, and areas where
industry could help, highlighting the
benefits of involving industry in the
education process. The partners agreed that
teachers would select and write materials,
while MABC would provide total support
for all aspects of resource development and
implementation.

Producing a Product
In seven years, this partnership has
produced the Resource Unils on Minerals,

•

•

•
Mining and Geoscience, a teacher-written,
teacher-driven, education programme
covering a vast range of topics about
to
the
mining,
from
exploration
environment a,nd suppiy, as well as social
issues.
The following Resource Packs are
available:
•
The K-3 Rocks and Minerals
Integrated Science Kit, (suitable for
6,7 and 8 year olds) includes lessons and
activities centred on minerals and
mining. For K-I, these include: rocks
and minerals; the importance of rocks
and minerals; soil and erosion. For K-2
there is material that can be integrated
into subjects such as: science and
technology;
language
and
art;

•

•

mathematics; social studies; personal
planning; geography and fine arts. And
for K-3 there is: 'Science in a Bag';
teacher information; and a bibliography.
The Grade 5 Integrated Resource Unit
on Mining, (for 10 and II year olds) is
matched to the curriculum in most
subject areas, including sections on:
mining past, present and future; and
integration Webs.
The Science of Mining Resource Unit
covers all phases of mining through
hands-on science experiments from
grade 8-10, (13, 14 and 15 year olds ).
Lessons include: renewable and non
renewable resources;
weathering,
erosion and ore; starting up a new mine;
environment and the mine; processing
the ore; purification; and a 'show what
you know' poster building activity.
The Social Studies 10 Resource Unit on
Mioing ( 15 years+) discusses mining
from exploration to environmental
practices. As an issue-based unit, it
takes the form of a role play case study,
students participate in the complete
of
mine
development,
process
representing all interest groups.
The Earth Science l1/Geology 12
Resources and Ideas (16 years +)

involved teachers from all over BC,
contributing ideas and lessons, with the
intention that it will evolve. Currently it
includes topics such as astronomy,
rocks/minerals, earthquakes/volcanoes,
plate tectonics, time and the fossil
record, internal structures and surface
processes. A Careers in lhe Minerals

Industry video is included in all the
resource kits, from kindergarten to
grade 12, to assist teachers in Career and
Personal Planning. It was produced and
directed by two teachers and their
students. Companies are encouraged to
stock a copy of this video in their
cOtporate libraries.
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involved in the education programme, and
are often out at the museum, even at
weekends.
Without a doubt, the success of this
programme is the result of a close
partnership between teachers, the minerals
industry, and MABC together with an
understanding on all sides of the need for
open communication.

Assessing Performance

Pavement
Cynthia V Burek
& Joanna Deacon
University College, Chester

Cana
Club
Dealing with environmental concerns

Since the environment is such an
important world-wide issue, the same
teachers and their students have produced
an environmental and reclamation video,
Digging for Answers - Students Investigate
Mine Site/Environmental Reclamation.
One student who worked on the
production surrunarized her feelings about
involvement with people in the industry by
saying: "We need to be able to talk to them
and learn from them as we are the future
and we must be informed. We also have the
responsibility of passing on infonnation to
future generations and we must know the
facts."

Implementing the Products
Since its initiation, more than 2500
teachers working in 50 of the 59 school
districts in BC have benefited from the
education programme. Interested teachers
learn how to use the resource units through
workshops, one per unit, at which each
participant receives an industry-donated
package of information. This includes a
binder full of teacher-written lessons and
activities supporting the curriculum, as well
as a range of materials selected by teachers,
including posters, maps, brochures, videos,
slides, software, and hands-on source
materials such as rock, mineral and coal
samples, drill core, concentrate and refined
product.
At a conservative estimate, the
programme has given 250,000 elementary
and secondary school pupils first-hand
knowledge of minerals and modern mining

Teachers 011 an industry-sponsored trip to HighfieliJ
Valley Copper Mine, Logan u,ke (top) and (above) the
resource kit tea.~hers receive after completing the
MABC In-service training session. (Photo by Bemard
Deworick)

in British Columbia. Many have been on
industry-sponsored field trips to working
mines, reclamation sites, Science World
and the BC Mining Museum. The museum
is on the site of the old Britannia Mine,
once the largest copper producer in the
British Empire. MABC Education Division
is collaborating with the BC Mining
Museum to enhance education programmes
on the site. It was visited by some 5100
students over a five month period last year!
The site, which has enormous potential as a
Mining, Geoscience and Environmental
Education Centre, is also used by the BC
Institute of Technology (BCIT) for short
courses and student classes.
MABC assists with work experience
placements for secondary and tertiary
school students and collaborates wi th
higher education institutions to develop
active academic and social links for
students interested in a career in the
minerals industry. Both the MABC
Educational Division and BC Mining
Museum have benefited greatly from the
involvement of University students.
Engineering students from the University
of British Columbia have presented very
successful student and teacher 'Gearing Up
for Engineering' workshops, to help raise
awareness of engineering as a career. The
Mining and Mineral Process Engineering
students at VBC have become actively

Towards the end of each year, teachers
are consulted and programmes assessed.
With this guidance, the New Year is
planned and budgeted for, building
can
in
a
flexibility
that
accommodate ongoing educational
change. The programmes have also
been extended to offer teachers field
trips, conferences, and short courses
on mining that include site tours.
Assistance for teachers with
problem areas in the curriculum is
also available.
Currently demand outstrips our
resources. This demonstrates the
need for and wisdom of teacher-written,
teacher-driven partnership projects.
Once ongoing funding has been
secured, the entire prograrrune will undergo
revision to increase efficiency, identify
gaps and investigate possible extensions.
MABC is committed to hosting an
'International Minerals Industry Education
Conference' in Vancouver, in May 2000.
The concepts and processes that
ensured the success of the MABC
Education Programme are fully adaptable.
It has been our policy to share it with
others, nationally and internationally: we
sincerely hope that t~s example of people
in industry 'and in education working
together as partners to benefit our young
people, will inspire readers.
Thanks to all the teachers, students and
members of the industry involved. •

Maureen Lipkell'ich. CO-aLl/I/OI' {!f this
article. has been chosen by the Canadian
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and

Petroleum as the 199R recipient ofthe Order
of Sancta Barbal'll. "/t ,-ecuKllises the role
played bv lvomell ill the del'elopllJelll of
COl/odial/

minillg

awarded
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It
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cOlllributioll to the ,relFare of' mining
communities in Canada. .. Maureen hm been
selectedtilr selling up the MABC Education
ProgramllJe.

IMESTONE PAVEMENTS
are unique in the landscape.
Britain contains a large
percentage
of Europe's
exposed pavements and Wales has a small
percentage of these. In 1996/7, the Welsh
pavements were surveyed for the
Countryside Council for
Wales and the RIGS
groups, updating Ward
and Evans' survey of ~'i~
1976.
The small limestone
pavements are scattered
Carboniferous
on
limestone outcrops in
North and South Wales.
The limestones were
formed when Wales lay
over the equator, some
350 million years ago, by marine organisms
extracting calcium carbonate from sea
water to make their skeletons and shells. To
survive, the organisms required certain
conditions - normally shallow, warm, clear
water of normal salinity, similar to the east
coast of the FIOlida Keys today, away from
the sediment contamination of the great
Mississippi river.
From the limestones came limestone
pavements. Many consider the pavements
were formed by a combination of glacial
scouring of the bedrock and post-glacial
enlargement of the joints by dissolution.
Pavement formation therefore involved a
sequence of events taking place over the
geological timescale.
These conditions of formation make the
pavements irreplaceable and deserving of
special protection. While a growing
demand for conservation of wildlife and
natural features was acknowledged in 1949,
with the setting-up of the Nature
Conservancy, it was not until 1981 with the
Wildlife and Countryside Act that the
protection of limestone pavements was
taken into account.
Yet, it has not prevented widespread
destruction of limestone pavements in
Britain, mainly to satisfy gardeners'

demands for ornamental natural stone.
Against this backdrop, it was felt
worthwhile to see how the Welsh
pavements had fared in the geological
instant of time between Ward and Evans'
work in 1976 and the 1996/7 survey. Paired
photographs were compared of three sites 
Ystradfellte, Great Orme and Eyanh 
confirming the good news that very little
had changed.

There. are five distinct pavement areas
on Brigantian-age Carboniferous limestone
in the centre of the North Crop of the South
Wales Coalfield. The Penwyllt Limestone
overlying the Penderyn Oolite of Asbian
age is a very pure limestone. The
pavements cover approximately 11,141 sq
m and display various stages of weathering
and disturbance. While it is a relatively
disturbed pavement, there has been
surprisingly little variation between the
surveys.

Great Orme
The limestone headland overlooking
Llandudno derives its name from the Old

Norse for sea monster. The pavements are
on the massive White Limestone of Late
Ashian age. the equivalent of Loggerheads
Limestone elsewhere. Like Ystradfellte, the
pavement is on a very pure limestone with
less than five per cent insoluble residue.
Local rumour has it that a stunning circular
formation of c1ints was the result of a World
War Two bomb, but in fact it is a natural
feature formed by water running to a
central point, gradually dissolving the
limestone in its path.

Eyarth Rocks in North Wales may be
more difficult to find than the Great Orme.
However, the main pavement is an
excellent expanse of c1ints and deep grikes
which hold a good associated woodland
flora. This includes yellow archangel,
which is unusual for British pavement sites.
Limestone pavements hold great
interest for biodiversity. Their clints and
grikes create microclimates allowing
ancient woodland species like lily of the
valley and herb robert to survive, despite
being surrounded by miles of grazed moor
and grassland. •

Further reading

Deacon, ]. & Burek, C. V. (1996).
Limestone pavements of Wales. CCW rept.
Ford, T.D. (1989). Limestone and caves oj
Wales, CUP.
Ward, S. & Evans, D.F. (1976).
Conservation assessment of British
limestone pavements based onj1oristic
criteria. Biological Conservation, 9, 2 I 7
233.

(Photo by Chris Chapmanfor Common Ground)
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Rom DC-rng
he youth dragged his feet, or
kicked at rocks. His parents,
some way in front, were
unselfconsciously
tapping,
gasping and grinning at fossils unlocked
from aeons of entrapment. Bored,
infuriated, excruciated, he rehearsed the
adolescent dance of separation, 'they are
nothing to do with me... I don't want to be
here'. At his feet, a stone like all the rest,
lapped by the tide, spoke to him. He stared
at the words upon it. Feeling a twinge of
fear, he glanced across to mother/father, a
momentary regression or the tug of safety.
Comforted, he looked down again. The
stone still spoke. Alternately scanning the
whole beach and staring down, he lingered
and after a while, smiling, he walked on
thoughtfully but purposefully.

We were some way away from him, on
Charrnouth beach. We had brought back to
Dorset the heavy stone across which
Richard Grasby had so beautifully carved
for us - 'Common Ground'. This was no
holiday. We wanted photographs of the
stone amongst its peers beside the cliffs, to
show what we are, what we believe in.
It would be good to hear the youth's
version of the story, but it manifestly gave
him pause for thought, and we shall never
forget it.
It showed us how it is possible to
intervene in a place and to add to its
richness. It is possible to help people see
and feel things they might never have
confronted.
Narure works relentlessly on her 'grand
projets', while we have been fellow
travellers in these islands for only a few
thousand years. It has been constant work
for us, forging city and country. Virtually no
stone is without our mark, although we
persist in believing that in the country is
nature and in the city is culture.
Common Ground works to excite
people's curiosity about the intertwining of

';,;a~

Granite Song: sculpture and local distinctiveness
and the social generosity of the place. A
continuous dialogue with local people has
been essential. Local landholders and
Villagers have welcomed the opportunity to
'accommodate' sculpture about them.
Granite Song, situated on a small island by
a footpath along the River Telgn. has been a
turning point for Peter. splitting a gTanlt8
boulder and revealing its inner secrets. has
become a recurring theme. More seulpluM
have followed, provoking the people of thfJ
place and visitors to add their own /aytJrs of
description, explanation and myth as the
real storytellers of the locality.

In 1990, Common Ground used its
Prudential Award for Visual Arts money to
commission sculptor Peter Randall Page to
work in his home place at adding new layers
of meaning and intensifying the richness of
local distinctiveness. For us, he had all the
right qualities  humility to place, sensitivIty
to people and an ability to express meaning
accessibly At the same time. we
commissioned Chris Chapman to interweave
his photographic art with the sculptor's
evolving work. Since then, Peter has
worked in and around Drewsteignton in
north Devon, creating works which respond
to the locality, extending the particularity

e--s
culture and nature to create 'places', to value
the richness of the everyday, to savour the
symbolisms with which we have endowed
nature, to revalue our emotional
engagement with places and all that they
mean to us, and to go on to become actively
involved in their future. Through our work
on Local Distinctiveness, we have tried to
liberate everyone from a preoccupation
with the beautiful, the rare and the
spectacular to help people explore, express
and savour what makes the commonplace
particular.
Places are not simply our physical
surroundings. They are a web of rich,
evolving understandings between people
and nature, people and their histories,
people and their neighbours. And they are
to be found in dense city, haphazard suburb
and wide country.
Most people understand places and
value them because they mean something
to them. Small things (detail) and
overlapping clues to previous lives and
landscapes (patina) may be the very things
which breathe significance into the streets

Sue Clifford and Angela King
Common Ground

or fields. By trying to define these things
from the outside or on a grand scale, the
point is lost.
Local
Distinctiveness
is
about
accommodation and change, about
accumulations and assemblages. It does not
include preservation and compart
mentalisation. A local culture with
sufficient self knowledge, identity and self
esteem, is ~onfident in welcoming new
people and new ideas while it also knows
the value of both its apparent and its
invisible assets: symbol, festival, legend,
custom, language, recipe, memory.

Somewhere remains a Place because of
its people, as they share in the retelling of
stories, teach each other to read its subtle
clues and understand their significance, feel
relaxed in its physical fonns and find it easy
to congregate. Whether ordinary or special,
a place holds an accumulation of meanings.
Both the city and the country patish remain
vital through absorption and reinvention.
Local Distinctiveness is about the
continual momentum of social memory, as
meaning is conveyed and reworked,
helping us to feel part of the everyday, to be
unselfconscious
contributors
to
a

continuing history. The use of local stone
for example, keeps alive and in siru the
cultural wisdom compounded over
generations of using a particular rock.
Local plants know how to colonise it and
use it for their own purposes. This cultural
and natural reinforcement should rank as
our highest art.
So much recent activity has been
producing uniformity, creating housing,
high streets, factories and fields which
could be anywhere. As we have explained
elsewhere, "The forces of homogenisation

rob us of visible and invisible things which
have meaning to us. They devalue our
longitudinal wisdom and erase fragments
from which to piece together the stories of
nature and history through which our
humanity is fed. They stunt our sensibilities
and starve our imagination. And as
Bachelard has said, 'imagination separates
us from the past as we]) as reality, it faces
the future. If we cannot imagine, we cannot
foresee'."
We believe that we shall need all the
imagination and humanity we can muster to

face the complexities of the future.
Common Ground has initiated all kinds
of projects to help people to become
involved in standing up for their locality
and encouraged expressions of what they
value. Our work wanders through the
realms of building, archaeology, geology,
history, ecology, landscape, planning,
horticulture, farming, cooking, music,
poetry, painting. In commissioning sculptor
Peter Randall Page to carefully intervene in
his own surroundings, the intention has .........
been to demonstrate that powerful ........

Romancing

the sr;one
IIIIIIII......provocation to revalue the ordinary things
........of a place - a boulder, a wall, a spring 
can come from subtle pointers.
We work to encourage the weaving
and reweaving of culture and nature, to
inspire people with the richness of
involvement in all dimensions of
everyday places. Peter's work is as much a
part of this, as is that of the farmer who
has kept Devon Reds for SO years; it is as
important as the woman working to create
new uses for local orchard fruit, and ranks
with the wailers who have come after a
gap of three generations to re-erect a
storm-torn hedgebank. It adds power to
places like the mill, the quarry, or to
festivals such as May Day.
These sculptures are part of the new,
but they are already absorbed: lichens and
mosses peculiar to the area know how to
deal with local granite, hard as it is.
Popular appreciation seems also to have
embraced a touchstone. The very first
week after Granite Song had been settled
onto its islet in the River Teign, two
different people told stories of how the
boulder, which they had 'seen all their
lives', had suddenly opened to reveal an
intricate organic shape: the local
mythmakers had already embraced and

Memoirs: Paying the true price

enhanced the work.
Somehow Peter has reached into the
soul of the place, helping to feed
unspoken musings about secrets locked
inside the boulders of these moors, fields
and streams. A new myth has emerged,
hardly metamorphosed, of some deep
connective memory, hope or imagining.
It is perfectly possible that in two
thousand years time the Teign will have
pushed Granite Song downstream, to be
discovered one day by a boy, dragging his
feet, bored and excruciated...•

Further reading
Granite Song, Pale Green Press
forthcoming autumn 1998 (with a full
photographic account by Chris Chapman
of Peter Randall Page s workfor Common
Ground and essays by Common Ground,
Marina Warner, Eric Robinson and
others).
Local
Distinctiveness:
place,
particularity and identity, Common
Ground 1993.
New Milestones: sculpture, community
and the land, Sue Clifford in O'Halloran
D, Green C. Harley M, Stanley M & Knill
(eds
Geology
and
Landscape
Conservation, Geological Society, /994
pp 487-491.

(Photo by Common Ground)

Selwood, E.B., Thomas, J.M., William.
B.J., Clayton, RE, Durning, B., Smith, O. &
Warr, L.N. 1998. Geology of the Coumry
around Trel'ose Head and Camelford. Memoir
for I :50,000 Geological Sheets 335 and 336
(England and Wales).

Insight into a
master's mind
lames Hutton - The Founder of Modem
Geology
Donald B. Mclntyre and Alan McKirdy
This glossy, SO-page publication blends
beautifully well written text, selected images
and extracts of contemporary prose and
sketchings from Hutton's day, to lead the reader
through the life and discoveries of this great
man. The text is very accessible and is written
with a page-turning pace.
The book provides a fascinating insight into
Hutton's thinking. The rigorous and methodical
approach used to develop his theories. How he
travelled the length and breadth of Britain to test
them. His realisation of the enormity of
geological time in an age when our
understanding of time was dominated by the
Scriptures. How his work influenced the
thinking of subsequent workers, such as Lyell
and Darwin, and provided the foundation for the
way we think of the Earth today. Every geologist
owes a huge debt to Jal1)es Hutton - the Founder
of Modern Geology.
The book is published by the Stationary
Office, priced £7.99, and available from all good
bookshops. (ISBN 0 11 495812 2).

French Reserves
This beautifully produced, 80 page, glossy
brochure dedicated to the geological heritage, is
a special issue of France's Nature Reserves
magazine. It celebrates 10 years of the
Geological Heritage Commission, and reviews
the history and management of France's II
geological reserves. It also includes a look at
geological conservation in France, including
aspects of conservation and the law, and how'
reserves are used for education and raising
public awareness. Finally, a .....
strategy for future conservation
is set out, based on a partnership
of
the
main
geological
conservation bodies in France.
Copies are available, priced
50 francs, from Reserves
Naturelles de France, 3 Rue de la
Forge - BPlOO, 21803 Quetigny
Cedex, France.

This latest in a series of memoirs describing
the results of geological mapping of the
Devonian strata in Devon and Cornwall over
the last 25 years, results from a contract
between the British Geological Survey and the
former Geology Department of the University
of Exeter.
Survey memoir production peaked in the
early I 980s, producing a plethora of robust
and attractive volumes packed with all those

intricate details that we field geologists find so
useful.
Publication policy has now whittled these
down to no more than a summary or review,
and the present volume is typical. Prices have
escalated. The new memoir has a price tag of
£32.50 for 106 (+ 10) pages. Site details for the
area are still available separately, as six
technical reports. These are no more than
photocopies but on enquiry I found it would
cost me £ I 00 to purchase the set. This makes
the 'true' cost of this memoir £132.50! - a far
cry from the £ 15 or so I paid in the mid 1980s I
As the text is edited down. the content
inevitably suffers and while this volume is an
excellent literature review, with dozens of
cited references. one would need a university
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Five new memoirs provide detailed
analysis ofa range of Scotlands
geology: two from the Midland Valley 
Glasgmr and HamillOn; two straddling
the Great Glen Fault - lnvennoriston
and Glen Roy; and one from the Inller
Hebrides - Rum and adjacelll islands.
As usual, the memoirs are full of
derail, which is largely factual, blll does
include some illlelpretation in parts.
Theyare wonderfully produced. with 1I

Soil: the essential resource
Published by The Council for the Protection
of Rural England (CPRE) in collaboration with
the Soil Survey and Land Research Centre
(SSLRC), this poster presents a soil map of
England, outlining broad soil groups and 'key
threats' to soils. Threats identified include
erosion, contamination, hard development,
nutrient loading, acidification and loss of
fertility. The reverse side provides an easy to
read introduction to the importance of soil,
expands on threats to the resource and
summarises the conclusions of the Royal
Commission on Environmental Pollution
(ReEP) report, The Sustainable Use of Soil.
Well wlitten and informative, the poster
raises many issues for the Government's
proposed Soil Protection Strategy, particularly
the current state of soils in England and the need
for a national monitoring scheme.
Copies
available free
from
CPRE
Publications, 25 Buckingham Palace Road,
London SWl W OPP.

A Landscape Fashioned by
Geology: Arran and the Clyde
Islands
Come "Doon the Watter" and discover what
shaped this land. Its fiery volcanic past, the
burning deserts, the tropical forest, the Big Chill
and the emergence of its shores from the water
in the continuing battle between land and sea.
Follow in Hutton's footsteps along the North

library to hand to find out. for instance. about
the rich palaeontology of the area (since only
stratigraphical conclusions are generally
cited). It's a pity also that I could find no
mention of geoconservation. The area
contains a cluster of Sites of Special Scientific
Interest representing its excellent range of
important geological features. and these
certainly would be worth a mention, at least in
the introduction.
In summary. the new memoir is a very
useful and attractive review. full of valuable
references. but is certainly not a site guide. For
that information, one must purchase the
technical reports I

Kevin Page
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good mixture of graphics and
photographs. They are written vel}'
/Ill/ch by geologists for geologists.
Consequel1tly~ el'e/}' geologist wishing
to get to grips with all area ought to
have one - if they call spare the cash'
Copies are available. priced between
£30 alld £45, from the Sales desk,
British Geologi(:al Survey, KeywQI"th,
NortinghCl1l1, NGI2 SGG. rrOllS 936
3241.

..Soil .,. . the essential
resource

Protecting our coast?
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Arran coast, discover the source of curling
stones and see how geology helps us enjoy
the countryside.
Published by Scottish Natural Heritage
and the British Geological Survey. Copies,
priced £3.00, are available from
Publications Section, Scottish Natural
Heritage, Battleby, Redgorton, Perth, PHI
3EW and the BGS (Edinburgh and
Keyworlh offices). (ISBN 1 85397 287 8).
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Coastal Defence Clnd Earth Science
Conservation is tire proceedings of the Coastal
Defence and Earth Science Conservation
conference held at Portsmouth University in
March 1996.
The book includes contributions from a wide
variety of practitioners, including coastal
engineers, local authority coastal managers,
professional conservationists, decision makers
and landowners.
It considers the conflicts between coastal
protection and conservation issues and explores
methods which may be used to arrive at a
compromise or sustainable solution.
A must for anyone involved in coastal and
shoreline management, or conservation in
coastal areas. Copies are available, priced £59
(or £29 to members of the Geological Society of
London),
from
the
Geological
Society,
Unit
7,
Brassmill
Enterprise
Centre,
Brassmill
L a ne,
Bath, BAl
3JN. TeJ:
I 225
445046.
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