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• Selling the public on the UK's geological heritage 
• How to transport a cliff across the Atlantic 
• RIGS - from outer space! 



bumper issue for whal promises co be ([ bumper 
yeG/10r Earth heriwge conservation. Among the 
events planned for 1999 are a second UK RiGS 
conference, Sco/lish Geology Week, an 

intema/ional conference in Madrid on the conservation of the 
geological heritage, a Scol1ish Natural Heritage conference 
on the links between the Eanh sciences and the natural 
heritage, and an English Nalt/re initiative designed to 
provide a nwjor cash injection into site clearance, 
enhancement and interpretation. More on these in the next 
issue. 

This issue offers an eclectic mix: everything between 
RiGS from Outer Space to the links between geology and 
crickets. We cOlllinue our theme of looking at how other 
countries approach Earth heritage consen1ation, with a 
review from Spain. Adding to the intemational flavour, we 
see how Siccar Point is cast in a starring role in New York, 
before "we boldly go" with RiGS from Outer Space. 

Last year's Minerals Week is amply represented. There is 
a repol1 on public open days, and news of the positive moves 
made by industl) to relinquish mineral rights in National 
Parks. Afurther anicle considers the whole issue of 
aggregate supply and sustainability, and asks whelher it is 
time 10 adopt a more strategic approach to aggregate 
provision. 

lfyou are thinking of undertaking some Eanh heritage 
interpretation, then your first SlOp should be the anicle on 
Selling Geology to the Public. 1t considers the profiles and 
behaviour of visitors at geological allractio/ls and provides 
useful tips on how to create successful imerpretive panels 
and publications. 

There is an article on the GeoConservatio/l Commission, 
lhe forum which brings together the UK's major players in 
Eanh heritage conservation. Speaking of which, elsewhere 
the success or otherwise ofgeomorphological conservation 
within English Nature:S NanLral Areas approach is debated. 
Finally, there is a look at how geology has helped aid the 
recovery of the rare Ifanbiter cricket, bringing into sharp 
focus the sometimes-overlooked comribwionthat Eart~1

6!J fl/'L~.J~ 
Rob Threadgould, Managing Editor 
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Selling
geology to 
the public 
Putting the message over 
clearly 

~~ 
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of fossilS 

Jonathan Larwood, English 
Nature's palaeontologist, said: "We 
support a policy of responsible fossil 
collecting. This approach applies to 
all forms of collecting; it does not 
discriminate between commercial 
or non-commercial fossil collecting 
but does rely on collectors acting 
sensibly and responsibly in 
accordance with what is sustainable 
on the site and within the limits of 
the available fossil resource." 

On large coastal sites where the 
clilTs are continually being eroded 
and fossils fall to the beach, their 
responsible collection can be an 
important part of successful 
conservation. 

On other sites, where the fossil 
resource is smaller and more 
fragile, other approaches need to be 
adopted. 

Whilst there are those who believe 
that tighter legislation is needed to 
control fossil collecting, English 
Nature believes that the successful 
adoption of agreed collecting codes 
provides a practical way forward. 

A new Fossil Collecting Code for the 
West Dorset Coast urges private 
and commercial collectors to be 
responsible about their activities. 

Launched by a joint working group 
co-ordinated by the Jurassic Coast 
Project, the Code has been written 
with particular regard to the 
extraction of fossils from sea cliffs 
and the recording of important 
finds in a register. 

IT collectors agree to follow the 
Code, landowners involved with the 
scheme are prepared to transfer 
ownership of the fossils collected. 

Andy King, a senior geologist with 
English Nature, said: "The Code 
promotes a responsible and sensible 
approach to fossil collecting, raises 
awareness of positive site 
management and encourages closer 
working between everyone 
involved." 

Conesby, 

a vigorous debate, put 
group of 80 fossil collectors, 

palaeontologists and conservationists 

For 

a 

into a room, light the blue touch paper 
and retire. At the conference, A Future 
for Fossils, held in Cardiff, fireworks 
were not necessarily the result, but there 
were two days of thought provoking 
views on what we are doing with our 
fossil heritage. 

Euan Clarkso/l (President of the 
Palaeontological Association), gave a 
keynote speech on the palaeontological 
resource of Great Britain. Much of 
geology's early history was founded on 
studies of British successions, leadi ng to 
internationally familiar names such as 
Cambrian, Ordovician, Silurian and 
Devonian. Careful collecting can play a 
great part in improving scientific 
knowledge, but it needs to be balanced with 
the need to conserve our rich fossil heritage 
for future generations. 

Neil C1ark (Hunterian Museum, Glasgow), 
introduced our use of the fossil resource, 
stressing that most museum specimens 
come from collectors. Both John Cope 
(University of Cardiff), and Dm'e Martill 
(University of Portsmouth) highlighted 
how important good links with collectors 
can be for access to key specimens for 
academic research. Eric Robinsoll 
(Geologists' Association) reminded us of 
how collecting is often a means of fostering 
an interest in geology. 

David Sole (collector) provided case 
studies where the professional's help had 
been essential to conserve sites. as in 

Lincolnshire. Collectors had worked 
closely with the museum service and the 
landowner, under an agreement requiring 
key scientific specimens to be donated to 
the museum. As a result, the museum 
gained better coverage of the relevant fauna 
while the collectors obtained a significant 
number of specimens. 

Many speakers emphasised how increased 
legislation restricting fossil collecti.on 
could affect research, livelihoods and the 
future of geology. But what about the 
conservation of the fossil resource') John 
Harvey (National Trust) gave the 
landowner's point of view. The National 
Trust's remit is to manage land "for the 
benefit of the nation". This has implications 
for managing the fossil resource, so that it 
remains available for all. The sustainable 
management of fossil sites was discussed 
by And)' King (English Nature). He 
outlined a model linking' exposure or 
integrity type sites with the availability of 
the fossil resource and the type of 
management requirements needed. 
Achieving sustainahle management means 
establishing a balance between a range of 
factors on site: environmental, scientific. 
economic. social and heritage. 

Peter Doyle (University of Greenwich) 
challenged us to consider how we regard 
fossils. Fossil collecting has inspired many 
people. and \vhile some remain enthusiastic 
amateurs, others become the next 
generation of geologists. Most of the 

3,4, 6, 7: 
Reports on key 
conferences: 

A future for fossils 
• UK RIGS 
• Welsh RIGS 

8 Changing faces 
New arrivals and a retirement 

9 RIGS from 
outer space 
Meteorites to make you 
think ... 



Future for 
fossils 

~world's museum collections exist simply 
because people collected the fossils. While 
context is important and can provide 
inspiration - think of fossil forests, trackways 
and reefs - fossils themselves are jewels from 
an ancient world and they will always be 
collected. 

The use of private fossil collections in 
research publications has been hotly debated 
in recent editions of the Paleontology 
Newsletter. Good collections describe the 
specimen accurately and also record where 
the specimen was found and in what strata. 

But, as David Lloydell (University of 
Portsmouth) pointed out, papers based on 
these specimens are often not accepted under 
the rules of the publishing journal. Such 
papers may have to be published abroad - a 
loss, perhaps, to many UK palaeontologists? 

Mike FOrs/er (Heriot Watt University) 
introduced us to the US market for fossils. 
While UK specimens do not currently form a 
major part of the market, they are still 
significant. Good quality specimens are 
exported worldwide and can command 
significant sums. Specimens are also sold in 
the UK, to both private collectors and the 
general public. What better souvenir of a trip 
to Charmouth or Lyme Regis? 

A series of case studies looked at practical 
conservation of palaeontological sites. These 
included such diverse sites as tetrapod 
trackways (Valentia, SW Ireland), Eocene 
syrenians (Digne Geological Reserve, 
France), fossil forests (Lesvos, Greece) and 
familiar sites such as Wren's Nest (Dudley). 
Each case had~ different conservation 
problems but shared one common factor, 
namely that successful conservation relies on 
partnership, often involving landowners, 
professionals, amateurs and engineers. 

Dorset's Jurassic Coast Project provides an 
example of partnership in action, as Riclwrd 
Edmonds outlined. The voluntary code of 
conduct just developed (see New code signals 
way ahead, page 3) allows collecting to 
continue with the landowners' permission, but 
with certain restrictions 

The code works towards sustainable 
management of the fossil resource and relies 
on partnership between the National Trust (a 
major landholder), the local authority, local 
collectors and academic researchers. It has 
involved a lot of discussion and negotiation, 
but is now reaching realisation. Perhaps this is 
a way forward for the conservation of key 
sites and a model to be adapted for use 
elsewhere. 

The conference finished with a debate: Are 
changes required to current legislation to help 
protect our fossil resource? On the panel were 
Paul Ensom (Natural History Museum), Steve 
Etches (fossil collector), Dove Martill 
(University of Portsmouth) and Colin Prosser 
(English Nature). 

Current legislation allows for only limited 
prosecution. On SSSIs, only the landowner 
can be prosecuted, not third parties. Proving 

-----'
 
who caused the damage 
is also difficult - how 
can we prove that 
specimens came from a 
certain site, or that 
certain specimens 
resulted from a 
damaging activity? 

The vote on the motion 
showed that 52% of 
delegates felt that, on 
the whole, CUlTent 
legislation was suff
icient, while 35% did 
not and 13% were undecided. Fossil shops like this one 

(above) in Lyme Regis, On one thing all delegates agreed: 
fossils fascinate us all, because of their Dorset, are pan of the 

beauty as well as what they can reveal local economy. 
past environments and 
evolution of life on Earth. 

about the (Photo by Richard 

Edmonds) 
The conference was a 
landmark in prom
oting successful man
agement of fossil sites. 

Papers from the 
conference, and on 
related issues, will be 
published in late 1999 
by the National 
Museum of Wales in 
collaboration with 
Cardiff University, 
English Nature and 
the Palaeontological 
Association. 

Above centre: one of the prizes to be had in the Somerset sea cliffs (Photo by 

Andy King, English Nature) and (above) a prime example of sustainable collecting - Anna Tyers 
at the Writhlington Rock Store SSSJ. (Photo by Colin Prosser, English Nature) English Nature 

Conservation ·and cr'i
 
Clitheroe, Lancashire, provides a focus for geomorphology, and we are presently looking 
Earth heritage conservation and various at three small scale glacial/post-glacial 
organisations, including industry, local features in the Rossendale Valley, which can 
government, environmental bodies, be easily described and identified. 
geology groups and museums, are now A trial project is going ahead at Jumbles 
working in partnership. Reservoir in the West Pennine moors, a 
The Lancashire RIGS Group, run from popular focal point for walkers on the edge of 
Clitheroe Castle Museum, has completed the a major conurbation. Sign boards, leaflets and 
first phase of site designation. This began a small display in the information centre are 
with a review of the existing National Scheme planned. 
for Geological Site Documentation (NSGSD) 
records, of which there are just under 1,000 SSSls 
for Lancashire. After consultation with Clitheroe is home to a number of Sites of 
Lancashire County Planning Department, Special Scientific Interest, including quarries 
English Nature North West, Lancashire cut into Waulsortian mud mounds. These 
Wildlife Trust and the Country Landowners' limestone build-ups are broadly similar to 
Association, field work began in earnest. We reefs, but, since they grew in deep water 
now have 63 sites fully integrated into the without any sunlight, excluded the normal 
local planning system, at both district and photosynthesising 'reef-builders'. The OIigin 
county level. of these enigmatic mounds has intrigued 

The RIGS Group is now concentrating on a geologists for many generations. Associated 
with these features are fossil-rich limestones second phase of site designation by selecting 

sites not covered stratigraphically or which contain abundant echinoderm material, 

geographically in the first survey. The area of echinoids, blastoids and crinoids. 

greatest neglect during the early work was Coplow Quarry SSSI exposes the base of a 

New life for 
old quarry 
Middle Jurassic limestones and clays are 
exposed in Kirtlington Quarry, 
Oxfordshire, 10 miles north of Oxford, 
adjacent to the Oxford Canal. 

The quarry is reCGlrded as a source of Fuller's 
Earth in the 17th century (some clays contain 
montmorillonite), but was developed for 
cement from 1907 to 1928 (because of the 
mixture of clay and limestone). Since 1928, 
the quarry has had a succession of owners, 
each with different policies about access: the 
current owners are Blue Circle Cement. 

Up to 1928, it was worked by hand and the 
quarrymen unearthed a variety of fossils, 
notably the bones of the large dinosaur, 
Cetiosaurus, which is now in the University 
Natural History Museum, Oxford. 
Subsequently, the teeth of small mammals 
have been found in some of the clays 
representing one of the earliest diverse 
mammal faunas in the world. The land 
animals apparently were carried down to the 
sea by rivers from a land area not far to the 
east of Oxfordshire. Their occurrence at 
Kirtlington has long justified the quarry as a 
Site of Special Scientific Interest. 

The quarry lies in the Cherwell Valley, an area 
in which the Cherwell District Council was 
seeking to develop leisure activities. So, when 
I told their Planning and Leisure Officers 
about the interest geologists had in attaining 
ready access to the quarry, they were prepared 
to listen. At an early stage a committee was 
formed in accord with both scientific and 
local needs, with representatives from the 
District and Parish Councils, Blue Circle, 
Oxford University, English Nature, British 
Waterways and the Geologists' Association. 
Members will continue to meet to review 

The Kirtlington'Quirry scheme.
 
(Photo by Stuart McKerrow)
 

In 1996, Blue Circle exchanged a 25-year 
lease with Cherwell District Council, and the 
site is now a public park. Fencing, paths and 
stairs have been constructed, so that the site is 
as safe as possible. Notices explain the history 
and geology of different parts of the quarry; 
and barriers have been erected to ensure 
safety. So far, the users have generally obeyed 
the notices not to hammer on the steeper 
faces. Blitish Waterways has now enforced a 
time limit on moored barges, and since the 
take-over by the Council, the quarry has had 
no trouble froJIl New Age or otber campers on 
the canal or-6n land. 

I hope other abandoned quarries may also 
become public parks. I will be glad to advise 
anyone who has a similar project in mind. 

- Stuart McKerrow . 
Dept. ofEarth Sciences, Oxford University 

oids in Clitheroe
 
mud mound and underlying fossiliferous 
shales. Many type specimens have been found 
here, including crinoid species Cop/owensis. 
After consultation with English Nature, the 
local cement manufacturer, Castle Cement, 
has begun infilling the quarry. Waste ash is 
tipped inside an immense dry stone wall 
designed to preserve the faces. The wall itself 
is built from large blocks of limestone cut 
from the main cement quarry. 

Salthill QU3lTy SSSI was cut into the top of a 
Waulsortian mud mound and during the early 
1980s, the disused quarry site was reclaimed; 
one of the first examples of a multi-purpose 
re-development in Britain. The quarry floor 
was developed for light industrial use, whilst 
the old faces and surrounding area became a 
geological trail. 

Though few individuals or organisations 
appear able to devote significant amounts of 
time or money to Earth heritage conservation, 
recent work calTied out in Lancashire 
highlights the important results that can be 
gained from fruitful collaborations and bags - Alistair Bowden Museum of 
of enthusiasm. Lancashire and Lancashire RIGS Group 

The dry stone wall at Coplow Quarry SSSI (above) 

protects the Eanh heritage interest 01 the quarry 

walls. (Photo by Alistair Bowden) 



After months of painstaking organisation, 
Hereford and Worcester RIGS Group 
Director, Peter Oliver welcomed more than 
100 delegates to the first UK RIGS 
conference at University College, 
Worcester. 

Colin Prosser (English Nature) desClibed the 
conception, growth and achievements of the 
RIGS movement in involving local people on 
a regional basis. He suggested that it is time 
for RIGS to exert its independence in playing 
an essential role in Earth heritage 
conservation in partnership with English 
Nature. 

The results of a pre-conference survey 
conducted by Hereford and Worcester RIGS 
were presented by Vicky Mason the newly
appointed RIGS Development Officer at The 
Wildlife Trusts (see page 8). She explored 
RIGS members' concerns, aspirations and 
achievements and used quotations such as "by 
interpreting our geological heritage we can 
gain appreciation, by appreciation we gain 
understanding, by understanding we gain 
protection" (Tilden 1955) and "Think. globally 
- act locally" (Local Agenda 21), to underline 
the ethos underpinning RIGS. 

Philip Doughty gave an historical background 
to how the United Kingdom acquired 
intemational respect through its pioneering 
work in establishing the principles of geology, 
stratigraphy, chronology, geological mapping 
and, through the Geological Conservation 
Review, conservation. 

He explained that sites which did not achieve 
GCR status are now the focus of attention for 
a multitude of~ government agencies, 
institutes, charities, specialist groups and 
volunteer organisations. This healthy concem 
for Earth science conservation has led to the 
GeoConservation Commission which now 
provides a forum for geological conservation 
(see page 21). 

Peter Shirley (The Wildlife Trusts) described 
how their RIGS Development Strategy was 
introduced in 1997. He stressed that there is 
presently too much concentration on lack of 
funding and claimed that volunteers can make 
a significant contribution. He added that 
raising public awareness of RIGS and 
increasing appreciation of the need for Earth 
heritage conservation within the planning 
system and educational field at all levels are 
key issues. He advocated networking with 
other groups involved in environmental work 
and developing a unified, systematic approach 
to RIGS' constitutional structure, surveying, 
recording and documentation. Peter 
highlighted the need for a national support 
team, a strategy approved by Entrust with 
funding secured from the ARC Environment 
Fund and Shell. 

Alan Cutler (Black Country Geological 
Society and Hereford and Worcester RIGS) 
took a look back at RIGS development and as 
a result, made a plea for a move away from 
the pre-occupation with formalism and a 
stronger lead at national level. He also 

The fifth annual Association of Welsh 
RIGS Groups Forum, themed Minerals 
and Mines, attracted almost 50 delegates 
to Machynlleth, mid-Wales. The Friday 
evening involved a visit to the Celtica 
museum where Celtic lifestyles were 
explored and the Welsh culture strongly 
emphasised. 

Key papers were based on the conservation 
of mineralogical and metalliferous mine 
sites. Richard BevillS (NMW) demonstrated 
how our mineral resource underpins all 
Earth heritage. Tom Mason (Armargh 
Planetarium) discussed diamonds and 
environmental impacts of mining in 
Namibia. Dal'id Jenkills (UCNW) explored 
the strong links of geology to industrial 
heritage, wildlife and archaeology on Parys 
Mountain. 

This was followed by a field trip to the 
nearby proposed gold trail which will be 
developed as a public and educational trail in 

the near future by RIGS 
members and Forest 
Enterprise. Further papers 
were given on the progress of 
limestone pavement research 
by Cynthia Burek and John 
Conway. Ton)' Rogers (Welsh 
RIGS co-ordinator) gave an 
introduction to pingos in 
Wales. including a description 
of the only known pingo site 
in North Wales. 

Useful and interesting 
workshops were given on achieving 
charitable status for RIGS groups, running a 
Rockwatch event and arousing interest in 
minerals from the general public. 

The Welsh RIGS Conference was a great 
success. offering a warm welcome to 
interested parties from across the spectrum. 
Good links were made between RIGS in 
Wales. Rockwatch and the Russell Society 
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suggested that some RIGS activities were best 
left to other groups such as Regional 
Geological Societies or County Trusts. His 
main message echoed the need to raise public 
awareness about geological conservation. 

John Macadam (Cornwall RIGS/Camborne 
School of Mines) gave an enthusiastic 
presentation on the Cornish RIGS experience. 
He spoke of the educational potential of 
quarries and mines and the importance of 
including RIGS within the planning 
authorities' county, mineral, waste and local 
plans. On individual sites he asked for 
boundaries to be as wide as possible. 

John Hughes (Shropshire County Council) 
stressed the impOl1ant role that the planning 
authorities play in securing protection for 
important sites and explained that high quality 
environmental data supplied by independent 
specialists (ie RIGS) is a mainstay of 
planning. 

Geographical Infonnation Systems (GIS) are 
a powerful tool for manipulating data for 
quality pro-active environmental management 
and education of site owners. He added that it 
is essential that the geological fraternity 
influences its local authorities' decision 
making by consultation on and notification of 
important sites. 

Eric Robinson (Geologists' Association) 
believed RIGS could embrace new areas of 
interest, such as geological interpretation of 
long-distance footpaths, gravestones or the 
urban environment, to attract a wider 
audience. 

Mark Campbell (Gloucestershire RIGS) put 
forward the case for a new, independent, 
regionally representative, funded national 
office to facilitate RIGS activities nationwide. 
Having established that RIGS to date has cost 
about £5million in effort and kind, some 
pretty serious funding needs to be secured for 
the future. The aim of the national office 
should be to provide support, not governance. 

The Ordnance Survey demonstrated its newly 
developed National Gazetteer based on 
BS7666, geo-spatial referencing standard, 
which gives each street a unique reference 
number under which all relevant data required 
by any interested party will be available. 

On Day Two, Andy Stokes (BTCV) explained 
the complicated legislative requirements of 
employer/employee and how it does not seem 
to apply to RIGS. He talked about related 
safety aspects and "duty of care" to fellow 
workers, risk assessment, safety checklists 
etc. 

Duncan Hawley (ESTA) addressed the 
educational possibilities of RIGS dependent 
on whether they are to be used by school 
children or higher education establishments. 
He elaborated on some of the benefits and 
educational requirements of RIGS. 

Mike Brown (BGS, Scottish RIGS) introduced 
the limited RIGS achievements across the 
border and went on to illustrate with slides the 
great potential for RIGS in Scotland, if only 
problems of resourcing and lack of active 
support can be overcome. 

Welsh RIGS Groups delegates on one of the 

field trips. (Photo by Stewarl CampbeJl, 

Countryside Council for Wales) 

and the unique qualities and attributes of 
Earth science conservation in Wales were 
much in evidence. 

-	 Vicky Mason 
NatiolUtl RIGS Development Officer, 
The Wildlife Trusts 

..............................•.................
 

An archaeologist's perspective was given by 
Liz PeQJ'son (Worcester County Archaeology 
Service). The Service is widening its activities 
into a multi-faceted discipline using 
techniques developed in other sciences. These 
include pollen analysis, sedimentary 
sequences, and deposit colouration. 

Over many years, The Wildlife Trusts have 
built up considerable expenise and respect in 
all aspects of conservation. Andrew Praser 
(Worcester Wildlife Trust) explained that 
many of the lessons they have learnt have a 
parallel with RIGS groups in protecting and 
promoting geological sites. 

Peter Keene (Oxford Brookes University) 
developed the idea of the "thematic trail" 
involving self-paced, interactive, distance
learning packages for both educational and 
public audiences to engender long-term 
environmental awareness. 

Delegates then chose either a field trip with 
Peter Oliver, to explore the assessment 
procedure of a RIGS site, or a workshop. 
Vicky Mason (The Wildlife Trusts) and Tony 
Rogers (Countryside Council for Wales) led a 
workshop on the proposed RIGS handbook. 
(Alternative workshops examined 
Geographical Information Systems with Neil 
Calvert, Ordnance Survey and Conservation 
Infom1ation Retrieval using the Internet with 
Janice Bell, Faculty Librarian, University 
College, Worcester.) 

Judith Jackson (ENTRUST) then treated 
delegates to a comprehensive explanation of 
the Landfill Tax Credit Scheme and explained 

that it is relatively easy to enrol and obtain 
funding support. 

Tom Hose (Buckinghamshire Chilterns 
University College) gave valuable and 
comprehensive advice on interpretative media 
for cost-effective and appropriate geotourism 
provision (see page 10). Useful observations 
and comments included: promote tourism
friendly themes of the unusual/unique; 
tourists ignore panels or view them only for 
short periods; most visitors don't retum; don't 
"dumb down", the public are educated, or 
they don't want to learn, but thought it would 
be good for the kids; hands-on, brains-off; 
provide seasonal signs; not long-term 
permanent signs. 

Roger Jones, previously a TV producer, 
enlightened us with his personal experience 
on what goes on behind the scenes in 
producing a TV programme. The message 
was that you must gi ve people a memorable 
experience to sustain their interest. 

The evening offered a choice of activities. 
Eric Robinson gave a fascinating geological 
tour of Worcester Cathedral. Doreen Smith 
described how Dorset RIGS owes its 
continued existence to the tenacity of certain 
volunteers who have worked relentlessly to 
pursue their site assessment and produce 
public displ~ 

A resume of RIGS in Wales was given by 
Cynthia Burek (University College, Chester). 
She talked about regional structure, group 
achievements and specialities and the 
Association of Welsh RIGS. Tania Scott 
(Cumbria RIGS Group) described exciting 
new projects and explained how a great deal 
was achieved with limited funding but 
considerable help from partnership with 
landowners, statutory authorities, local 
museums. and private 

communications revolution (Internet, GIS) 
will be used to overcome some of these 
problems. 

The session which a lot of RIGS groups had 
been waiting for was the presentation on the 
Heritage Lottery Funding by Palmer 
Newbould. In all bids, emphasis is placed on 
physical and intellectual access to quality sites 
and information for educational or public 
activities. Earth science conservation should 
be promoted via the planning process and 
organisational competence confirmed by 
delivery of quality data. The development of 
partnership with other organisations, to 
present a value-for-money plan of action 
containing voluntary effort and an overall 
objective of sustainability, are also factors 
considered. 

Mick Stanley gave a closing speech before the 
conference was opened to discussion. 

Points raised included: 
•	 RIGS must be driven from the bottom not 

the top; 
•	 Partnerships should have a holistic 

approach; 
•	 RIGS needs an Executive Committee to 

assist but not stifle local group activities. 
(A proposal to look into forming a 
steering group was generally accepted by 
delegates.) 

Previous workshop sessions were repeated, 
with two additions: GD3 and new software by 
Charles Copp and Geological Interpretative 
Media by Tom Hose. 

-	 Tony Rogers 
CCW Co-ordinator of Welsh RIGS Groups 

.. Finding what RIGS 
groups are made of - pS 

companies. 

Rod Bowie (British 
Geological Survey) explained 
the inner working of the 
National Geological Records 
Centre, a repository of most 
of the UK geological data. 
BGS is keen to disseminate 
information to as many 
organisations as possible, 
some of it free through the 
Internet. BGS is interested in 
being involved in the future 

. national development of Huddersfield are 
RlGS with the possibility of 
exchange of data first LASMO heroes 
arrangements. 

The newLASMO Geological Challenge Award, aimed 
Charles Copp at the unsung heroes of geology, has been won by 
(Environmental Information Huddersfield Geology Group for its booklet Rocks alld 
Management) suggested that landscapes ofHuddersfield - a Guide to the Geology of the 
despite well-established Huddersfield District. The 32-page booklet provides the 
'geological recording and general reader with detailed information on the local 
conservation, there are still landscape, scener)' and rocks. 
problems with standards and 

The winning group is made up of 12 active membersdissemination of data 
who have all taken up geology as mature students and isnationally. He described how 
chaired by local geology teacher, Alison Quarterman.the new technological 
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The first UK RIGS Conference provided 
an opportunity to consider the state of the 
SS RIGS groups across the UK. A 
questionnaire prepared by the RIGS 
Group for Herefordshire and 
Worcestershire set out to investigate the 
character of RIGS groups, identify 
nationally important issues and allow 
individual groups to 'have their say.' 
Thirty five groups replied. 

National Support 
The need for a permanent National RIGS 
Development Officer was highlighted by 
many respondents and most groups suggested 
that some form of national suppOt1 facility 
was required. Respondents also indicated 
willingness to co-operate with the British 
Geological Survey, which may also require 
the direction of a national 'base'. 

Progress 
Progress in identifying and designating 
Regionally Important Geological/ 
geomorphological Sites varies widely. The 
lack of geomorphological sites within RIGS 
groups records may reveal a lack of interest in 
geomorphology within groups, or might be 
influenced by the difficulty of defining the 
boundaries of a geomorphological site. 

Education 
Educational value is one of the four criteria 
for RIGS designation identified in Earth 
Science Conservation in Great Britain - A 
Strategy (Nature Conservancy Council, 
1990). 69% of responding groups included 
representatives from educational 
establishments in their site assessment panel 
and have forged links with educational 
institutions or individual teachers/lecturers. 
However, this link is not necessarily followed 
through to sites and very few RIGS groups 
have any 'educational sites'. 

At least two RIGS groups suggested that 
greater knowledge and awareness of Earth 
science conservation should be encouraged 
from an early age and wanted to establish 
links with primary schools. 

Rl:suhs of tht: ljuestionnairl: an: considl:rl:d in 
ll10re dt'tail in Proce"dillg' ollh" rirsl {lA" 
RJ(;S Co,,/l·rellce. ''''ailahle at t:7 +1'&1'. 
Conlact the RIGS (;roup for Herefordshire 
and Worceslnshire. Ge()I()~ical Records 
Cenlre. School of Ell\irolllllenlal Scienct:s 
and Land Mana~ell1l:nl. l'nilersily College 
Worcester. Hell\\ id. Grm e. \Vorcester. WR2 
6AJ. "Zi' OIYO:; X:;:;IX-I. .:-mail: 
RIGS@\\orc.ac.u)" 

Thanks to Richard YQlwood, University 
College Worcester, for comments on the 
questionnaire design. 

- Pauline Couper 
Herefordshire and Worcestershire RiGS Group 

CHANGING FACES
 
Vicky Mason, National RIGS Duncan Friend, National 
Development Officer, The Rockwatch Officer, The 
Wildlife Trusts, writes: Wildlife Trusts, writes: 

I studied at the University of My interest in geology began when I 
Bradford, not well known it seems was just six years old on finding a 
for its excellent research in fossil sea urchin in the gravel 
geomorphology and ecology, and driveway leading to my house. 
focused pJimarily on Quaternary My mother joined a local geology
coastal geomorphology, planning 
and urban ecology. 

Over the last two years, I have worked as a 
field studies tutor with the Field Studies 
Council, teaching geography and biology 
fieldwork to groups ranging from plimary 
children to 'A' Level students. More recently, 
I compiled the Peterborough Geology Audit 
on behalf of Peterborough Environment City 
Trust. As part of the Geological Audit 
Steering Group, I identified Peterborough's 
potential RIGS, developed the site selection 
criteria and helped start the only district-based 
RIGS group in the UK - Peterborough RIGS 
Group. 

This year, in a project supported by the ARC 
Environment Fund, Shell UK, English Nature 
and Sconish Natural Heritage, my main remjt 
is to act as a national contact for RIGS and to 
support all existing and new RIGS groups 
when required. I am beginning to undertake 
major outputs from the National RIGS 
Development Strategy, including the 
production of a RIGS handbook. Contact: 
01522 544400, email: vmason@wildlife
trusts.cix.co.uk 

society which enabled me to go on 
field trips and I continued my 'rock passion' 
at school and then on to university. Two 
degrees later and I had searched for gold in 
Ontario, Canada, collected and studied 
trilobites from a Devonian reef in Western 
Australia and looked at the early evolution of 
the fantastic multi-celled animals from the 
Burgess Shale of Canada and the Chenjiang 
fauna of Cruna. In all, I have spent more than 
a year doing fieldwork. 

As Rockwatch officer, I am able to take 
geology to a much wider audience. 
Rockwatch currently has more than 3,000 
members (aged eight to 16) and one aim is to 
allow as many young 
people as possible to 
attend our events. If 
anyone wants to stage a 
Rockwatch event, please 
contact me for a leader's 
support pack. 

Contact: 01522 544400, 
email: dfriend@wildlife-RCI(..~lTf....II 
trusts.cix.co.uk _ IS"'" 

A t approximately 1.45 am 
on September 29, 1949, 
a shepherd out in the 
fields near Beddgelert in 

Gwynedd suddenly became aware of a 
bright light coming from the direction 
of the village, followed by a series of 
loud bangs. 

A guest at the Prince Llewelyn Hotel 

heard explosions followed by three or four 

seconds' silence and then a buzzing sound 

like a light aeroplane which grew gradually 

louder until he heard roof slates breaking. 

Reports of bright lights 

Further reports of bright lights were 
collected from as far away as Cheshire. In 

Prestbury, the blue-white light was bright 

enough to be seen through closed curtains, 

and in Caernarfon to read newspaper 
headlines. 

Next morning, Mr Tillotson of 
the Prince Llewelyn Hotel found a 

hole in the ceiling of an upstairs lounge, 

plaster and debris littering the floor and a 

dark-coloured stone in the middle of the 

mess. That evening, an old miner in the bar 

identified the rock as a meteorite, saying he 

had seen similar specimens in a museum. It 

weighed 794g and measured 9x7x6.5cm 

with a density of 3.64. A cast of the 

meteorite and a ~small exhibition are to be 

found in the hotel to this day. 

Meteorites are not uncommon - they faJl 

to Earth all the time. One recent estimate 

claims that 560 meteorites weighing lOOg 

or more drop onto every million k.m2 of the 

Earth's surface each year. Despite this 

frequency, only a small number of observed 

falls have been recovered and, until 

recently, only a dozen or so meteorites had 

been found which had fallen unobserved. 

Most incoming meteoric fragments are 

so small that they burn up in the 

atmosphere, or even if they reach the Earth's 

surface, are too small to have any realistic 
chance of recovery. 

The smallest meteorite weighed only 6 
grammes and was found in 1961 at Ras 

Tanura, a petroleum loading dock in Saudi 
Arabia. However, since the early 1970s, 

certain areas of the world have been 

identified as especially favourable for ~ 
meteorite finds. 

Tony Rogers, new CCW Co-ordinator of Welsh RIGS 
Groups 

Tony Rogers, the new Welsh RIGS Co-ordinator, spent years in civil 
engineering and industrial building before pursuing his deep interest in 
environmental maners by embarkjng on an Earth science degree with the 
Open University. He was also involved in managing a reserve for the North 
Wales Wildlife Trust. 

Tony continued to work in civil engineering and to indulge his love of long
distance sailing. Tony achieved his career change after studying for a 
Masters in Rural Resource Management at Bangor University. He succeeds 

Margaret Wood (see below) as RIGS Co-ordinator for Wales based at the Countryside Council 
for Wales in Bangor. Tony has been involved in RIGS since it began in Wales in 1993 and has 
just stepped down as chairman of Gwynedd and Mon RIGS Group to concentrate on promoting 
second-tier Earth science conservation throughout Wales on behalf of CCW and the RIGS 
movement. Contact: 01248385616, email: T.Rogers@ccw.gov.uk 

Margaret Wood, retired CCW Co-ordinator of Welsh RIGS Groups 

The Countryside Council for Wales' documented them in detail in over 
recently-retired RIGS groups Co- 50 Site Management Reports. 
ordinator, Margaret Wood, is Previously, Margaret had been a 
passionate about Earth science and teacher, consultant and research 
will doubtless spend part of her student. Her claim to fame was the 
retirement furthering the cause of discovery of the first Precambrian 
RIGS in Wales. Under her guidance fossils on Anglesey. She also studied 
since 1993, the Welsh RIGS the Moon rocks brought back by the 
movement has burgeoned from Apollo space mission. 
virtually nothing to four groups with Margaret's retirement means she can 
more than 100 members. An Association of now spend more time showing her five
Welsh RIGS Groups has been formed, an labradors, and pursuing her greatest passion, 
annual Forum instituted and a wide variety of food (Who says owners aren't like their
site-based projects initiated. dogs!). To mark her retirement, in the 
Margaret was the Countryside Council's fount sumptuous surroundings of the Hafod Elfyn 
of all knowledge on Precambrian geology and canteen, Stewart Campbell presented 
was also the main contact for soils and Margaret with an enormous geode lined with 
limestone pavements. Her first year was spent amethyst crystals. All Margaret's friends and 
travelling North Wales, photo-monitoring all colleagues in CCW and the RIGS groups wish 
the GCR sites on her patch. She then her a long and active retirement. 

mailto:dfriend@wildlife-RCI(..~lTf
mailto:RIGS@\\orc.ac.u


D espite much recent 
promotional activity, 
there is little real public 
awareness of the richness 

and cultural significance of Britain's 
internationally important geological 
heritage and the threats it faces. 

I define geotourism as: "The provision 
of interpretative and service facilities to 
enable tourists to acquire knowledge and 
understanding of the geology and 
geomorphology of a site (including its 
contribution to the development of the Earth 
sciences) beyond the level of mere aesthetic 
appreciation ". 

It is an interpretative strategy, 
employing a range of media at sites varying 
from museums to quarries and road 
cuttings, which is designed to generate the 
funding and public support essential for 
geoconservation. Ideally such media should 
depend upon knowing and understanding 
geological site resources and visitors. My 
recent research on visitors to geological 
sites and museums shows that: 

•	 most are casual arrivals; 
•	 most lack geological competence; 
•	 one-quarter have some 

understanding of geoconservation; 

•	 half regularly read a tabloid 
newspaper; 

......... Several hundred per year are now
 
~recovered from Antarctica, the Nullarbor 

Plain of Australia and the Sahara because 
the climate is favourable to their 
preservation and the nature of the land 
surface allows meteorites to be seen easily. 

Landed a few paces from him 

The Beddgelert meteorite is one of only 
two to have been recovered from Wales. 
The other was found at Pontllyfni in 
Gwynedd in 1931 by Mr John Lloyd Jones 
of Coch y Bug Farm, who was walking 
through his fields at 11.53 am on April 14, 
when he heard a series of loud reports and a 
whistling sound. The meteorite landed just 
a few paces from him and made a hole 
about nine inches deep. It weighed l46g, 
measured 5.8x4.3x3.7cm and was covered 
by a fusion crust, a thin black layer formed 
by melting of the surface during 
atmospheric deceleration. 

e 
to 

•	 most are older than 30 and in 
couples or small family groups with 
children under the age of 14; 

•	 satisfying children's perceived 

Both sites have been designated as 
RIGS by Gwynedd and Mon RIGS Group. 
These sites are very special since only 23 
meteorites have been recovered from the 
UK and Ireland during the last 400 years 
(as the map on page 9 shows). Most 
samples are now in the Natural History 
Museum in London, and all are relatively 
small. 

Vary widely in composition 

Meteorites vary widely in composition, 
and those that fell at Beddgelert and 
Pontllyfni are both examples of chondrites, 
some of the commonest kinds of stony 
meteorites. They have a primitive planetary 
composition, comprising predominantly 
stony material with small metallic 
fragments. Their mineralogy indicates that 
they have been heated but not melted, and 
this suggests that they originated in 
planetary bodies that are too small for their 

•
In
 

educational needs motivates the visit. 
Since they are representative of the 

general public, effectively meeting their 
needs is the best way of raising geology's 

interiors to have been melted and 
differentiated. Comparative reflectance 
spectra and computed orbits show that 
chondrites originated in the Asteroid Belt, 
between the orbits of Mars and Jupiter, and 
are the result of collision and resultant 
break up of small asteroids. Radiometric 
dating using the argon-argon method has 
given an age of 4,500 million years for the 
Pontllyfni meteOlite, and the Beddgelert 
meteorite is of a similar age. So both can 
safely be said to be the oldest objects ever 
found in Wales I 

Fireball photographed 

It is likely that other meteorites have 
landed in Wales and not been recorded. 
Little is known about a possible meteorite 
which landed near Cardiff some years 
before 1842, for example. 

The fireball produced by the meteorite 
which landed at Bovedy in Ireland on 25 

Tom Hose 
Buckinghamshire
 

Chilterns
 
University College
 

profile and eliciting support for 
geoconservation. 

Publish and be damned 

The same research found such visitors: 

•	 look for about a minute at geological 
panels; 

•	 expect leaflets to be inexpensive or 
free - with 30p to SOp as an 
acceptable price range; 

•	 generally do not impulse purchase 
geological publications - with £3 to 
£5 as an acceptable price range; 

•	 generally express some appreciation 
of panels and exhibits; 

•	 like guided walks because of the 
opportunity to "ask an expert". 

The challenge facing geologists III 

writing for such visitors is apparent from 
looking at a range of geological panels and 
populist publications. For example, from a 
single south coast panel: 

"Forty million years ago, when India 
was an island off the African coast and 
North and South America were not joined, 
a shallow sea existed in roughly the same 
place as the Channel today. The sediments 
that collected at the bottom of this sea 
fomud the series of sands and clays now 
known as the '****** Formation'." 

April 1969 passed over North Wales, where 
it was photographed over Bangor. It split 
up, and a smaller fragment fell through a 
roof on the outskirts of Lisbum, while the 
main mass landed on a farm in County 
Londonderry. 

Inspire other RIGS groups 

Another major fireball was seen at 
10.17 am over South Wales on 25 May 
1981, and calculations based on 
observations by amateur astronomers 
located it as falling in a forested area to the 
north of Carmarthen, but it was not 
recovered. 

When one considers the rarity of such 
'meteoric' events in Britain, the age of the 
rocks involved, and the knowledge to be 
gained from studying samples of 
extraterrestrial material, it is no wonder that 
the sites where meteorites have fallen are 
strong candidates for marking as RIGS, 

Brown End Quarry SSSt, Staffordshire, 

sports panels and a trail booklet to guide 

visitors round its Carboniferous limestone. 

(Photo by Tom Hose) 

There is too much irrelevant detail and 
too many concepts in one sentence. What is 
a 'formation'? 

Again, from another south coast, 

roadside panel: 
date back over 60 million years 

to times when the landscape consisted of 
forested swamps inhabited by dinosaurs, 
including the Iguanodon, a large 
herbivore. Footprints of this creature are 
preserved in the foreshore, but more 
spectacular..Jte the three-toed. blocks 
where original footprints in the mud were 
filled with sands which hardened to 
produce natural rock casts. " 

It covers too many concepts and uses 
technical terms. Better to focus on the 

The Beddgelert meteorite.
 

(Photo by Natural History Museum)
 

even if there is no surface record of the 
meteorites' arrival. These sites certainly 
inspire public interest in geology, especially 
in the light of recent films! 

Hopefully, the designation by Gwynedd 
and Mon RIGS Group of these two Welsh 
sites will inspire other RIGS groups to 
research not just where meteorites have 
landed in their own areas, perhaps marking 
them with notice boards etc., but also to 
look into other sites of historical interest. • 

interesting and accessible, such as: 
"The rocks and fossils you can find 

here are 60 million years old. They are the 
remains of swamps that looked like 
Florida~' EvergIades. Crocodiles and large 
plant eating dinoiaurs, such as 
Iguanodon. lived in rhese swamps. At low 
tide on the beach you can see the 
prehistoric land surface on which the 
dinosaurs walked - rheir footprints, which 
you can walk next to, are on the flat rocks 
at rhe water's edge. Mud washed in/o these 
footprints, during major floods, and made 
copies of them - you can see rhese at the 
top of the beach as large, knobbly blocks 
of white stone. " 

From an A3 laminated tri-fold guide 
comes an approach that would not be out of 
place in an 'A' -level textbook! 

"The monocLinal fold in the rocks of 
the . .. area was formed about 30 million 
years ago (in the Miocene period) by 
pressures in the Earth 's swface layers 
caused by the movement of the African and 
European plates and their collision in the 
Mediterranean area. Howel'el; the harder 

.and softer layers in the . .. succession 
responded differently to this north-sOlllh 
compression. " 

Undoubtedly. a general audience would 
more readily understand: 

"The step-shaped bend in the rocks 
happened l·vhen Europe and Africa collided 
about 30 million years ago. The layers of 
hard limestone and soft clay and sand did 
nor act in the same way. The limestones 
broke and kinked. The clays and sands 
were squeezed. " 

From another similar guide with 
excellent pen-and-ink, colour-wash 
drawings: 

"Dinosaurs trod the river delta which 
fed a warm tropical sea about 170 million 
years ago in the Middle Jurassic. Fossil ~ 
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~ footprints of these creatures can be seen in 
the sandstones along the coast . .. Thin 
coals developed on the delta top; 
limestone and ironstone were deposited 
when the sea invaded the land. " 

This gets off to a fine start, but descends 
into geological terminology ("Middle 
lurassic" and "deposited"). 

An A4 tri-folded full-colour trail guide 
has a good mixture of information and 
some humour: 

"The money . .. goes into a block of 
granite, a rock in which you can see three 
distinct minerals: white feldspar, grey 
quartz and black mica. The interlocking 
pattern is typical of igneous rocks formed 
when molten rock (magma) cooled and 
crystallised. Cornish granites have been 
used to build lighthouses and docks all 
over the world so have plenty of strength 
to protect the National Trust's money 
boxes I " 

It almost gets it right. However, a 
"jigsaw pattern of minerals" and "hardened 
into crystals" might be more accessible to 
the non-broadsheet reader. 

Fortunately, there are examples of very 
competent interpretative design. For 
example, from a single east coast panel: 

"6,000 years ago, this would have 
been the view in front ofyou. Sea-levels 
were much higher then and below here 
would have been a sea cliff . .. and a 
sandy beach - beyond the sea stretched out 
as far as the eye could see. This was 
during the Neolithic or 'New Stone' age, 
as people were already living in the 
region, and it is likely that this view was 
familiar to them. As the climate changed 
the sea receded into the distance and . .. 
is now nearly 2km distant. Nevenheless 
the ancient cliff still remains as a curious 
feature of the local landscape, evidence of 
the changing face of the planet we live on. " 

Apart from the last sentence, it uses 
everyday language. 

From, an AS-sized set of full-colour 
laminated trail guides with additional notes: 

"These are limestones, uncommon 
rocks in Cornwall. They are fine-grained 
and made of broken fossils. You can follow 
the limestones round into the side cove and 
look for fossils on the slate 'benches' in 

Crystal Palace, London, was the site of the first geotourism
 

attraction. The pre-historic sculptures (above) date from 1854 and
 

have been the subject of much-needed conservation.
 

Left: The single fibreglass panel at Coombs Quarry,
 

Buckinghamshire, is augmented by a leaflet.
 

Below left: the Triassic sandstone river cliffs at Farndon,
 

Cheshire, have been interpreted by a single panel since 1991.
 

the cliff. It's 
comparatively easy 
to spot goniatites, 
fragments of 
trilobites (look out 
for the eyes!) and 
orthocones, and you 
should also be able 
to see where 
unknown animals burrowed into the muddy 
sea-bed 380 million or so years ago. " 

Perhaps, avoiding the term "fine
grained" and using "fairly easy" and "bits" 
would have been better for the true tabloid 
reader. 

Imprecise, but worthwhile 

Whilst interpretative design is still an 

(Photos by Tom Hose) 

imprecise process, effective 
panels and publications employ: 

•	 'word-pictures'; 
•	 few technical terms; 
•	 the language of everyday 

speech; 

•	 familiar concepts, examples 
and scales; 

•	 a focused storyline; 
•	 numerous simple illustrations. 

Copywtiters must use lively 
storylines and present inform
ation of general interest. This is 
not "dumbing-down" language, 
information and concepts, but 
presenting them in a manner 

meaningful to the disinterested casual 
visitor. 

Despite the best intentions of many 
geologists to write for the general public, 
there is some way to go before they achieve 
communicative competence. Better 
application of the available guidelines on 
good interpretative practice will make for 
perfection and, of course, the effort is well 
worth making! • 

Further reading 
Ham, S.H. (1992). Em'iromnental Interpretation: A Pral.'tical Guide for People with Big
 
ldeas and Small Budgets. Golden CO: North Americall Press.
 
Hose, TA. (1994). Telling the story ofstOne - ILHt'.fSillg the diell1 ha.\e in 0 'Ha/loran, D..
 

reen, C. Harlff)', M. & KT/ill, J. (eds) Geological and Landscape COII.\en'ation. London: 
Geological Society.45 I -457. 
Hose, T.A. (1997). Geotouri.fm - Selling the earth to Europe in Ma ri/lOS, P.G., Koukis, 
G.C.. Tsill1nbao.\·, G.c. & Stournas, G.C (ells) Engineering Geology and the 
Environm.ent, Rotterdam, Netherlands: Balkema.2955-2960. 
Hose, T.A. (1998). Sefling cot/stal geology ta visitors in Haake, J. (ed) Coastal Defence 
and earth Science COII.\·en'ution. London: Geological Societ.\:J78-195. 
Trapp, S., Gross, M. & Zimmerman, R. (/994). Signs, Trails alltl \Vtl)'side £rhi/)its: 
etlllnecting people llnd plt/ces. Stel'l'ns Poillt. W/: lIW-SP Foundation Press. 

n June 1999, the American 
Museum of Natural History will 
unveil its new permanent 
exhibition, the Hall of Planet 

Earth. We have collected copies of 
features from sites around the world to 
convey the beauty and scale, both in time 
and space, of the 
dynamic 
processes of the 
Earth. 

Key global 
geological si tes 
such as the Grand 
Canyon and the 
Alps will be used 
to help people 
understand how 
our planet fonned 
and developed. 
All will be housed 
in a 840 square 
metre (9,000 
square feet) hall at 
our New York 
premises. 

We collected 
many large rocks to provide evidence of 
geological processes, but since most 
geological features are too large or too 
scientifically important to move, we also 
used a specialist company to make casts to 
be transformed into stunning models for 
permanent display. In Naples, we made a 
large cast of an ash deposit, including some 
archaeological remains, which were 
covered up during the 79AD eruption of 
Vesuvius. We cast a trench dug across the 
San Andreas fault in California. In Hawaii 
we cast some spectacular lava flows on the 
Kilauea volcano and in Greenland we have 
cast the site of one of the oldest-known 
rocks. 

One of the most difficult casts to obtain 
was at Siccar Point in Berwickshire, 
Scotland. Access was awkward and our 
team of moulders spent a week suspended 
from ropes about 24m (80ft) above the sea 
and rocks, painting 318 kgs (700 Ibs) of 
latex into every nook and cranny of a 
section of cliff-face. The latex was 
eventually peeled away from the cliff, 
rolled up and transported to Canada to the 

Heather Sloan 
American Museum of
 
Natural History
 

Below: The Canadian team at work with the latex. 

Right: the spectacular setting from which the mould 

was taken. (Photos by Newsflash) 

workshops 
Intemational. The company casts models 
for museums around the world and were 
responsib!e for the dinosaur skeletons used 
in lurassic Park. A negative of the latex cliff 
was created and then a positive which was 
painted and textured to match the cliff-face. 
The cast was then transported to New York 
and installed in the Museum. The Siccar 
Point model will appear in a section about 
how geologists read rocks. 

Siccar Point is also famously known as 
Hutton's Unconformity. It was here in 1788 
that Dr lames Hutton spotted the 
formations that led him to postulate his 
theory about the planet's development. It 
challenged, and eventually destroyed, the 
existing view that the Earth was formed in 
approximately 6,000 years. 

Geologists of the time were aware of the 
folded sandstone and shale rocks which 
fonned the Lammermuirs and Berwickshire 
cliffs and also of the flatter sedimentary 

strclta that fonned the East Lothian coastal 
plan. but their connection was not 
understood. On a coastal boat journey, 
Hulton found a 'join' exposed by waves and 
erosion, making several chapters of 
geological history available to be read at 
ont-e. 

This discovery caused Hutton to utter 
his famous works on the Earth·s longevity: 
"1 could see no vestige of a beginning, no 
prospect of an end." Hutton. one of the 
founders of modem geology, was the first 
man to appreciate geological time properly. 
He developed the idea that the present is the 
key to the past and that by looking at rocks 
we can interpret the processes which 
happened over many tens of thousands of 
years to understand Earth·s history.• 

12 
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O ne of the largest and most 
mountainous countries in 
Europe, Spain boasts an 
impressive, diverse and 

accessible geological heritage. That this fact 
is relatively unknown outside its national 
borders is not through undue Spanish 
secretiveness, more because the country has 
possessed few geologists able to reveal its 
natural treasures to the rest of the world. 

Cunently, geology is studied and mapped 
by several universities, as well as the 
Geological Services (organisations set up by 
the State and several Autonomous 
Communities or Spanish regional 
governments). Analysis of the country's 
protected natural areas reveals that a quarter of 
the total area has been selected for Earth 
heritage features, but paradoxically, almost all 
are geomorphological in character. i.e. 
selection has been based more on landscape 
than rocks. Furthermore, the broad range of 
protection categories. over 20, is more 
surprising yet. and could be further increased. 
by including more specific types from the 
palaeontological heritage. 

Spain possesses two important state laws 
which are designed principally to protect 
biodiversity and cultural heritage, but do 
consider the conservation of geological 
features. 

The Ley de Conservaci6n de los Espacios 
Naturales y de la Flora y Fauna Silvestres 
(Law 4/1989) established four categories of 
protected natural areas: National Parks, 

Natural Reserves. Natural Monuments and 
Protected Landscapes. National Parks are 
designated by the national parliament and 
managed both by the State Administration and 
the Autonomous Community/ies in which 
they lie (Law 41/1997). Responsibility for 
designating and managing sites within the 
other categories lies with the local 
Autonomous Community. Natural 
Monuments include geological formations. 
palaeontological localities and other notable 
elements of the Earth heritage. 

The Ley de Patrimonio Historico Espafiol 
(Law 16/1985) states that areas declared Bien 
de Inten~s Cultural, BIC (Good Cultural 
Interest), deserve special management. 
Historical sites within the BIC designation 
deserve a special mention. These are places 
linked to past events, popular traditions and 
cultural or natural phenomena, with an 
historical, ethnological. palaeontological or 
anthropological value. Similarly, 
Archaeological Zones are places where 
artefacts are known to occur; their 
conservation provides an opportunity for 
further study - some include palaeontological 
sites. The Law states that those geological and 
palaeontological elements related to the 

Left Las Cailadas del Te/de National Par/( (Tenerife). 

A volcanic caldera. the TEHde cone. IS the highest 

Spanish peak (3.717 m), NatJonal Pari< designation Is 

the greatest protection granted by Spanish leglslatton 

to natural areas. There are two other National Paries 

whose main value is geological: Caldera de 

Taburiente and Timanfaya. both in the Canary Islands. 

IPtloto by Vicente Aral'ia)

to a 'ds 

history of mankind. and its origins are part of 
the heritage. Responsibility for implementing 
this law rests with the Autonomous 
Community. 

Several Autonomous Communjties have 
developed their own heritage laws. These 
mostly mirror State laws. although some 
Commuillties have introduced modifications 
to legislate for their fossil heritage. Catalonia, 
Galicia, Valencia and Madrid all have cultural 
heritage laws which refer to the 
palaeontological heritage and the concept of 
the Palaeontological Zone. 

De.spite these developments, however. 
Spain's palaeontological heritage requires still 
greater recognition. 

Laws continue to refer to the 
archaeological heritage. echoing State law. 
and some archaeologists even object to the 
inclusion of fossils in historical and cultural 
heritage legislation. Although this may be 1
 
technically correct, these laws arc attempting} 
to protect the country's heritage in its widest 
sense, so including the palaeontological 
heritage is surely justified. 

Although it carries no legislative clout, 
one further designation is worth noting. The 
National Inventory of Points of Geological 
Interest (PIG- Puntos de Interes Geologicos). 
was developed by the Geological Survey of 
Spain (lnstituto Tecnol6gico Geominero de 
Espafia). A PIG is an area characteristic or 
representative of a region's Earth heritage. 

s 
Degradation of such sites is almost 
al\\ ays irreversible. so their 
onscrvation and management is of the 

utmost importance. Among its 
supporters. the Inventory is praised for 
recognising areas that are fundamental 
to Spain's cultural heritage. The 
imcntory classifies sites according to 
their content (strati graphic. 
palaeontological etc.), their potential 
use (tourism, scientific interest, 
educational or economic value) and 
level of importance (local. regionaL 
n3UClI1aJ. internatianal). 

\lthough recommendations exist ta 
implement the system more effectively. 
a h.:gal framework of PIGs protection 
hm, yet to be developed. and 
con,equently. very few PIGs have been 
designated protected areas for their 
geolOgIcal characteristics alone. Some 
Autonomous Communities have developed 
lhelr own PIG inventories. In Aragon, a 1995 
stuuy by the Environmental Department 
re~ulled in the selection of 349 PIGs (234 have 
a sCientific interest. 156 a cultural interest and 
1-l9 an educational interest). 

Other methods can also potentially offer 
effective protection to geological sites. 
Tounsm and a regular flow of visitors clearly 
inlhcate a site's intrinsic value. Inclusion on 
the World Heritage List also raises the profile 
01 geoconservation and encourages the public 
to protcct selected areas. 

Ever since the conservation of natural 
area~ in Spain began, some geologists, such as 
Eduardo Hernandez-Pacheco, have been 
interested in cataloguing. preserving and 
protecting features of heritage value. 
HO\\cver, these initiatives have been centred 
On landscape criteria, overlooking areas with a 
specific geological interest. e.g. stratotypes, 
tectonic structures or depositional systems. 
Despltc an active and informed group which 
worb to prevent unauthorised activities 
whl('h damage fossil localities, it is still 
prov Ing difficult to achieve positive 
conservation management of the 
palaeontological heritage. 

The current plans of the individual 
AUlO1101110US Community governments. to 

heritage 
resources. promise better 
management of our geological 
heritage. Striking a balance 
between activities that threaten the geological 
heritage (economic development, private 
collecting) and those that help prevent damage 
(the growing demand for leisure pursuits, 
environmental tourism), may achieve more 
effective protection. 

The growing interest in geoconservatian is 
reflected by the development of new 
regulations which pay more attention to the 
fossil heritage. 

Above: Atapuen;a (Burgos). B/C. There are several 

Pleistocene vertebrate localities with human remams. 

including the new species Homo sntecessor. The 

BIC designation has been used to grant protection to 

some pa/aeontologicaJ sites. (photo by Lvis Alcaia) 

Into: www.mncn.csic.esIatapuercalbienve.htm 

Above left: Dinosaur tracks from the Lower 

Cretaceous of La Rioja, protected since 1976 by a 

pnvate company. A Foundation has now been created 

to preserve the tracks and further raise public 

awarepess and understanding. (photo by Lws Atca/cl) 

into: www.cmrioja.esIpretJlstorialruta.htm 
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an arid 
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by massive dunes up 
metres high. 
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Y ou're in 
desert, 

to 90 
The prevailing northerly wind 
occasionally brings rain, causing flash 
flooding'. 

'There is very little vegetation, mainly 
ferns and horsetails, and animals whose like 
you've never seen before, long-legged 
reptiles with tusk-like canine teeth. So 
where are you? Right here, 250 million 
years ago, when the sandstones beneath 
your feet were those very dunes' - the 
opening words of the Minerals '98 event at 
Clashach Quan-y on the southern shore of 
the Moray Firth, to the bemusement of the 
assembled adults and children. 

Minerals '98 provided an opportunity 
for local people in Moray to learn of the 
positive impact quarrying has had on their 
environment. Elgin and surrounding 
villages are dominated by the honey
coloured local sandstone, and the landscape 
is dotted with the numerous small quarries 
that operated in the last century, now 
vegetated and unnoticed. Most of the 
significant, and often unique, Permo
Triassic fossil fauna from this area was 
excavated from these small quarries and 
many are now Sites of Special Scientific 
Interest. Much of this was in the last 
century, but, due to its high quality, the 
Hopeman Sandstone is once again in 
demand. 

Moray Stone Cutters have stepped up 
operations at one such quarry at Clashach to 
supply the facing stone for the new 
extension of the National Museum in 
Chambers Street, Edinburgh. This 
increased level of extraction has yielded 

Minerals '98, the extraction 
industry's major national 

romotional campaign, 
attracted lmore than 40,000 

eople to over 150 events. 
On this and the following four 
pages, writers report on how 
the event linked with Earth 
heritage interests. 
The question of recycling 
versus the use of virgin 
aggregate is also considere... 

Vicky Mason 
The Wildlife Trusts 

inerals '98, an 
industry-led 
campaign to raise 
public awareness of 

the importance and benefits of minerals, 
kicked off on June 22 with Minerals 
Week. The event was supported by the 
Department of the Environment, 
Transport and the Regions, who hoped 
that it would help develop relationships 
with local communities. 

High profile, national conferences 
allowed the minerals industry to 
demonstrate its commitment to, and work 
for, the environment, the community and 
education. The education conference, 
attended by Rockwatch, showed how 
schools can bring..,minerals into the national 
curriculum. 

The minerals industry was criticised by 
enviromnental groups, however, including 
Friends of the Earth, the Council for the 
Protection of Rural England (CPRE), the 
Council for National Parks and the Marine 
Conservation Society, for the £72,000 of 
government money contributed to the 
Minerals '98 campaign. They voiced 
concern that the industry was using 
Minerals '98 to promote itself, while not 
fully acknowledging its environmental 
impact. In addition, the minerals industry 
was accused of using the campaign to argue 
against a Government-imposed aggregates 
tax, claiming that it would become a tax on 
construction, promote cheaper foreign 
imports and have a knock-on effect for 
unemployment. 

Open days and events throughout the 
summer were attended by over 40,000 
visitors - schoolchildren, customers, invited 
guests, naturalists and the general public. 

I looked in on two. 

Visitors on open-day tours at ARC's Pinden Quarry 

ARC's Pinden Quarry, Kent, attracted 
about 300 visitors when it threw its gates 
open to the local community. Visitors were 
presented with Minerals '98 merchandise 
and "freebies" for children before touring 
the recycling plant and seeing excellent 
displays of processed materials. The site 
recycles some 90,000 tonnes of rubbish a 
year at its award-winning plant. Sadly, the 
100 year-old chalk pit and quarry were 
somewhat overlooked during the day. 

Lafarge Redland Aggregates at 
Besthorpe Quarry, Newark, 
Nottinghamshire offered something quite 
different. Alan Perkins, Production 
Manager (North Midlands Region), wanted 
local children to have the oppormnity to 
visit the quarry on their doorstep. About 
180 children from two local schools 
descended on Besthorpe to find out about 
its rocks and fossils, follow the old path of 
the River Trent, sieve out archaeological 
artefacts and discover the wildlife that had 
colonised the restored nature reserve. 

The event was supported by a number 
of organisations including the 
Nottinghamshire Wildlife Trust, which now 
manages the nature reserve and who, dUling 

(Photos by Vicky Mason, The Wildlife Trusts) 

the day, demonstrated bird ringing at the 
flooded sand and gravel pit. Rockwatch, the 
Nottinghamshire RIGS Group and the East 
Midlands Geological Society showed the 
children that sand and gravel isn't quite how 
it seems, wAile the Nottingham University 
Archaeological Unit also also gave them 
some hands-on experience. 

By combining the wildlife, geological 
and archaeological interests of the quaJ.1)', 
Redland demonstrated how such 
partnerships can lead to a quality 
experience for all concerned. The resource 
was much appreciated by Collingham 
School who said it hadn't even realised that 
the quarry was there and that the highlight 
of the day for the children was definitely 
handling dinosaur pOOl 

A local councillor wrote to Lafarge 
Redland Aggregates stating: H it (Minerals 
'98) gave me the chance to ask relevant 
questions and I now have first hand 
experience which will assist me greatly in 
this area ... I perceive that there is genuine 
commitment from yourselves for 
improvements and recognise the impact 
Lafarge can have working within the 
community.". 

Bill George explains the old 'plug and feather' stone-sp'itting method, still used at Clashac:h. (photo by Carol 

Hopkins). Below: the trackway on the plinth for the new interpretation panel. (Photo by Galol Hopldns) 

around 270 fossilised Permo-Triassic 
reptilian trackways (see Earth Helitage, 
issue 8). The discovery and preservation of 
the trackways has been a true partnership 
between Moray Stone Cutters, myself, the 
National MlJd.eums of ScotLand, Scottish 
Natural Hlritage, and the Hunterian 
Museum, Glasgow. Moray Stone Cutters 
have constructed a new display area 
adjacent to the coastal footpath to house 
trackways not destined for museums. 

An interpretation panel, funded by 
Scottish Natural HeJitage and the National 
Museums of Scotland, will soon be 
installed there on a plinth of Clashach 
stone, bearing a trackway, donated by 
Moray Stone Cutters. 

At the Minerals '98 event at Clashach, 
Bill George (the qUaI1)' manager) and I 
were able to highlight the benefits of 
E:: • 

organbations and individuals working 
together, in pooling expertise, enthusiasm 
and fwuling. We began at the newly-opened 
display area, discussing the features of the 
trackways and hoW they help to construct a 
picture of the reptiles, their habiLS and 
cnyironmenr. Althou.gh the day was dry. 
those in attendance were hard pressed to 
imagine themselves standing in a desert 
250 million years ago. 

In the quarry. Bill displayed his 
expertise of old quarrying techniques and 
equipment. a particular interest of his. He 
demonstrated old too15 and harnesses. and 
spoke of the hardships of the quarrymen 
that used them - their 14 hour working day 
and life expectanc} of 45 years. ~ 
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learning of thilr,nr Clark agreed that it was 
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subsequent investigations have revealed a 

The ~raJ mould of the reptile skull from Clashach. 
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T he Victorian quarrymen 
who worked the Elgin 
sandstone were respon
sible for finding many of 

the famed Permo-Triassic vertebrate 
fossils of Elgin. In the late 1800s the 
Reverend George Gordon, a local 
minister, amateur geologist, naturalist 
and botanist, visited local quarries 
searching for fossils and advising the 
quarrymen on how to recognise them. 

Gordon sent many of their finds to 
Thomas Huxley, an eminent geologist in 
the employ of The Royal School of Mines, 
London, who described the specimens and 
returned them to Elgin Museum. These 
included Upper Permian reptile remains 
found mainly in a pebbly layer within 5 
metres of the base of the Cutties Hillock 
Sandstone in Elgin. 

The Hopeman Sandstone was thought 
to be Permo-Triassic, but was devoid of 
fossil remains apart from a tiny fragment of 
bone found in 1966. The numerous trace 
fossils were of little use in a more accurate 
age determination. In 1964, a borehole 
revealed that the Hopeman Sandstone was 
some 60 metres thick, with a layer of 
faceted pebbles at its base, thought to be the 
equivalent of the Cutties Hillock 
fossiliferous dreikanter (wind-worn pebbles 
typical of desert environments) beds. In the 
lowest part of the floor of Clashach Quarry 
there is a pebbly layer, where for two years 

......... There was a photographic display of
 

........	 buildings that used Clashach stone in their 
construction or renovation, notably a local 
shop and Elgin Courthouse, both damaged 
by fire. This enabled us to stress the 
importance of continued quarrying, not just 
to secure the supply of natural stone, but 
also in keeping quarrying and 
stonemasonry skills alive. These skills were 
demonstrated in a collection of carved, 
polished and cut stone on display. 

Although Clashach stone is generally of 
an even colour and texture, Bill has the 

lJI 

Knowing that the Elgin reptiles were 
preserved as natural moulds, but unable to 
believe that we had actually found a fossil, 

contacted Neil Clark of the Hunterian 
useum. After examining photographs I 

sent him, he suggested that it might be a 
moilld of a skull or pelvis. Further 
investigation with soft wire revealed 
several long narrow cavities of varying 
diameters. converging in one half of the 

complete reptile skull. He is undertaking 
further research before returning it to Elgin 
Museum. 

Although the Reverend Gordon gave 
credit to the quarrymen for finding the 
fossils, t~ir role is largely forgotten. 
Quarryman, geologist in the field, or 
palaeontologist - we all play a vital role in 
the discovery and preservation of fossils.• 

- Carol Hopkins 

maintaining the quarrying tools. We were 
also able to look at dune bedding, clearly 
visible on the weathered face of an old 
quarry adjacent to the smithy. 

Those attending the event expressed 
appreciation at the level of support and 
involvement of Moray Stone Cutters, and 
understood fully the thrill the quan-ymen 
felt at discovering new trackways. There 
was also some local pride that Hopeman 
Sandstone is destined for the capital, and 
that Clashach is such a notable trackway 
locality.• 

of time
 
added bonus of colour variation across the 
quan)'. He has buff-coloured stone at the 
eastern end of the quarry, passing through 
yellow to pink in the western end. This 
enables him to match stone for renovation 
work where local stone is unavailable. 

After examining an 1870 O.S. map and 
old photographs of the Clashach pier and 
smithy, we walked down to the coast below 
the quarry to see their ruins. Bill described 
the steam-driven train that carried the stone 
down to the waiting ships, and explained 
how vital the smithy was in making and 

pproximately 641 Sites of 
Special Scientific Interest 
across England are related 
to	 mineral extraction, 

making the minerals industry an 
important partner in owning and 
managing sites. The past six months have 
seen a number of significant 
developments for conserving both Earth 
heritage features and wildlife. 

The Quarry Products Association 
(QPA) announced its intention to review 
operations in National Parks. In a four point 
plan, the industry pledged to review its 
current permissions and to only apply for 
new permissions and extensions where 
there was an over-riding national need or 
potential benefits for the Park concerned. 
Simon van der Byl, Director General of the 
QPA, said: "We are committed to reducing 
the environmental impacts of our activities. 
This plan forms part of the industI-y's major 
review of how it can enhance and protect 
the environment." 

Major problem 

Mineral extraction has long been a 
major problem in our National Parks and 
many of the penmssions were given before 
the parks were designated. Quarries can 
provide geological exposures in areas 
where natural exposures are scarce, but the 
threat of extraction often hangs over sites of 
irreplaceable geological importance, such 
as limestone pavements and cave systems. 

In response to QPA's announcement, 
Vicky Elcoate, Council For National Parks 
Director, said: "National Parks are the 
beacons for sustainable management of the 
whole countryside - and our hope is that 
this plan raises standards generally and 
influences practice in an industry whose 
environmental impacts have often been too 
high." 

Three mineral companies subsequently 
announced their intention to give up 
quarrying rights at nine sites in Snowdonia, 
The Peak District and The Yorkshire Dales. 
ARC has already pledged to relinquish its 
permission at Ribblehead limestone quarry 

Industry 
backs 

its 
words 
with 

deeds 

Robert Heseltine, Chairman of the Yorkshire Dales 

National Park, and Carl Lis, ARC's Ingleton Unit 

Manager, discuss the future of Ribblehead Quarry 

(Photo courtesy ARC) 

in the Yorkshire Dales, a Site of Special 
Scientific Interest designated for its 
limestone pavement and associated rare 
flora. English Nature welcomed the move 
by ARC as an indication that the industry 
recognised the importance of irreplaceable 
Earth heritage and wildlife sites and had 
demonstrated that they can take steps to 
protect them. 

Derek Langslow, English Nature's 
Chief Executive, said: "We are delighted by 
this action which has been undertaken 
voluntarily by ARC. There is no doubt that 
this will make a very significant 
contribution towards ensuring the long
term protection of habitats for which this 
site is internationally important." 

On July 10 1998, English Nature, the 
Quarry Products Association and the Silica 
and Moulding Sands Association signed a 
joint Statement of Intent at Kingswood 
National Nature Reserve, Bedfordshire, 
expressing their commitment to working 
through partnership and to achieving 
environmentally sustainable development 
within the industry. This is not just a 
statement of ideals, but is backed by an 
Action Plan with agreed objectives and 
targets. 

The working group responsible for 
taking the Action Plan forward has already 
held a series "of seminars looking at 
methods of best practice and improving 
joint working. 

Of particular relevance was the seminar 
held in March 1998 at Pioneer Aggregates' 
Westbury-Sub-Mendip Quarry. The group, 
which included English Nature staff, 
industry representatives and local mineral 
planners, visited the geological SSSI and 
discussed the problems in incorporating 
Earth heritage conservation and mineral 
extraction. 

English Nature's policy in relation to 
aggregate extraction is clearly laid out in its 
position statement on Aggregate Extraction 
and Nature ConsenJation which is available 
from the English Nature Enquiry Service 
("er 01733 455101).• 

Natalie Bennett 
English Nature 
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Sustainability of aggregates supply, recycling and land use 

Sustainability has been high on 
the agenda since the Rio Earth 
Summit in 1992 and before that 
with the publication of the 

Brundtland Report entitled Our 
Common Future in 1987. 

This seminal report defined sustainable 
development as "development that meets 
the needs of the present generation without 
compromising the ability of future 
generations to meet their own needs. At a 
minimum, sustainable development must 
not endanger the natural systems that 
support life on earth: the atmosphere, the 
waters, the soils and the living beings." 

The challenge for those involved with 
the quanying and construction industries is 
to interpret these guiding principles in a 
way that makes sense to those at the 
sharp end of the business. The 
minerals industry is largely 
opportunistic, rather than 
strategic in its approach and is 
largely profit-driven, which makes 
the holy grail of sustainable 
development a deal harder to 
achieve. 

The industry is currently 
undergoing a period of rapid 
change and must reassess the 
balance of its activities. 

Recycling versus the continued 
use of virgin aggregate 

There are no easy choices. 
When rock is quarried, then the 
environmental capital is eroded as 
the resource is not renewed on 
human timescale. So by this narrow 
definition, quarrying is an unsustainable 
activity. Recycling and re-use of materials 
for construction purposes gives the industry 
a greener complexion. Government targets 
have been set to increase the current level of 
recycling from 10% to double that figure by 
2004. In Scotland, where the current level 
of re-use of constmction materials currently 
sits at around 2%, this target will probably 
be unattainable over such a short space of 
time. 

An aggregate tax has been proposed to 
slow down consumption of rocks and 
landfom1s able to yield aggregate for 

Alan McKirdy 
Scottish Natural Heritage 

corrunercial use. The industry suggests that 
such a levy is unnecessary and that these 
rocks are widely distributed and easily won. 
Industry leaders claim that although they 
are not renewable, there is little fear of 
depletion. This is not always the impression 
given by the industry however, when they 
are pulling out all the stops to gain 
permission to quarry vi rgin aggregate. 
Those who attended the Lingerabay Public 
Inquiry in Harris may find this apparent 
cornucopia difficult to reconcile with the 
evidence provided by the appellant. 

And what of the new breed of Scottish 
superquarries? Will the increased use of 

pulverised fuel ash (PFA) and colliery spoil 
obviate the need for moving mountains and 
sculpting new fjords along Scotland's west 
coast? Not likely. The contribution of 
secondary and recycled material is already 
considerable and could be increased if 
consumer resistance were to be effectively 
tackled and the product promoted. There are 
several problems to be overcome in this 
area however. Extraction, processing and 
transport of recycled material themselves 
have detrimental environmental effects and 
the range of end uses to which such 
heterogeneous material can be put are more 
limited than virgin aggregate. 

Concern has been expressed about the 
role of government as customer, specifier, 
regulator, planner and researcher in relation 
to the minerals industry. 

Few of us purchase sand, gravel or other 
quarry products in quantities larger than that 
required to resurface the driveway. Yet very 
substantial quantities are purchased on our 
behalf by government to build motorways, 
schools and other items of infrastructure. 
The various arms of government, both local 
and national, substantially influence the 
way in which the industry goes about its 

business, and not always in the most 
and constructive 

The Government 
could help to encourage 

greater use of recycled 
aggregates by review
ing standards and 
specifications. In add
ition, it should 
consider what 
changes might be 
made to methods of 
forecasting and 
requirements for 
landbanks, to the 

planning system and the 

The strategic 
::>lanning issue must also 

radically addressed. 
The motive for the winning 

of minerals is 
entirely profit-related and the industry is 
opportunistic as opposed to strategic in its 
exploitation of the mineral resource. 

Applications arise where a suitable 
deposit exists, the land is available, a gap in 
the market has been identified and a private 
company thinks it has a better than even 
chance of getting permission from the 
planning authority. Sustainable 
development of a non-renewable resource 
and effective environmental protection is 
unlikely to be achieved under such 
circumstances. 

Development of a strategic approach 
for aggregate provision linked with 
measures to ensure environmental 
protection and sustainable development 
now that would be radical! • 

The second article in a series profiling
 

the various organisations involved
 

in Earth heritage conservation
 

The UK's unique role in 
developing geology places it at 
the centre of the world's 
geological heritage. Despite 

this, however, geological conservation is 
a fairly recent development. 

In the years immediately after the 
Second World War, geological conservation 
became an issue, first with the Royal 
Society for Nature Conservation's listing of 
400 sites in 1945, followed by legislation 
protecting 'natural features' in 1949. The 
'special interest' concept followed from this 
legislation and the Nature Conservancy 
Council initiated the work that developed 
the Sites of Special Scientific Interest 
(SSSI). This led on to the Geological 
Conservation Review, which identified 
over 3,000 British sites, and the Earth 
Sciences Review, which is performing 
similar work in N011hern Ireland. 

In the UK, there are 13 
agencies/organisations with prominent 
roles in geological conservation - a strong 
interest in the preservation, interpretation 
and use of the rock and landscape heritage. 

With so many directly involved, it is 
important that the senior institution of UK 
geology takes a co-ordinating role because 
each organisation has its own aims, 
objectives, programmes and agendas. 

The Geological Society agreed to the 
fonnation of its Conservation Committee in 
1979, as a means of drawing all the major 
conservation players together to provide an 
overview of the UK and a forum for 
discussion. 

As the Committee developed, a change 
of name to better reflect its status was 
required. The term GeoConservation 
Commission came into use in the spring of 
1998. The organisations represented on the 
Commission are the Joint Nature 
Conservation Committee, the Countryside 
Council for Wales, English Nature, Scottish 
Natural Heritage, the Environment Service 
(DOENI), The Wildlife Trusts, RIGS 
Groups, English Heritage, the British 
Geological Survey, the Countryside 
Commission, the Geologists' Association, 
the Geological Curators' Group, the British 
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Geomorphological Research Group and the 
British Institute for Geological 
Conservation. 

Scope of geoconservation 
and the work of the Commission 

Until ...Ieomparatively· recently, 
geological/geomorphological conservation 
was almost synonymous with site 
protection, but the Commission recognises 
that it has a much broader remit. Reflection 
on sites such as the Wren's Nest or Rhynie 
reminds us that such localities are as 
important for what they have already 
yielded as much as for their current interest. 
To safeguard the site without offering 
support for the finest material collected 
from it is to completely miss the point: 
collections, the associations of famous 
geologists (residences, memorials, 
personalia etc.); the archives of geology; its 
original art and illustration, portraits and 
early photographic collections; building 
stones and fabricated materials used in the 
built environment, with best examples of 
use; outstanding examples of decorative 
stones and the conservation of the primary 
economic resource itself are all now seen as 
the Commission's concern. The SSSI and 
RIGS site networks underpin this approach 
and the commitment to their protection is 
fundamental. There is an evolving 
international framework of organisations 
with mainstream interest in 
geoconservation and the Commission has 

Philip Doughty 
Chairman, GeoConservation Commission 

established links with bodies such as 
UNESCO and ProGeo. 

The Commission sees its role as 
representing the conservation interest 
nationally and internationally, providing a 
forum for a wide range of activities, 
maintaining lists of current literature and 
stimulating the expansion of the literature 
on geoconservation, providing a lobby in 
support of geoconservation, enhancing the 
popular profile of geology (people will not 
support what they do not understand), and 
being able to react swiftly and 
authoritatively when conservation issues 
require immediate attention. 

The Corrunission normally meets three 
times each year and now has an active 
conference, meetings and events 
programme, publicised through 
Geoscientist, open to all with an interest in 
geological and geomorphological 
conservation. 

Commission literature 

Three attractive leaflets, A Forum for 
Earth Heritage Conservation in the UK, a 
Who sWho ofEarth Heritage Conservation 
in the UK and a listing of Key publications 
are available from the Geological Society 
free on request. 

Communication with the Commission 
is through the Honorary Secretary, care of 
the Society, and it welcomes all enquiries, 
infonnation on threats to the heritage and 
requests for advice and support.• 



An opportunity 
missed for landform 
conservation OR.. 

N OW that 120 Natural Areas 
have been established in 
England, English Nature is 
preparing Profiles for each 

of them. The intention of Natural Areas is 
to break away from the arbitrary nature of 
administrative boundaries and to extend 
the conservation of 'wildlife and natural 
features' from a site-based approach (e.g. 
SSSls and RIGS) towards a country-wide 
recognition of conserv-ation needs. 
Natural Area Profiles currently being 
published are a missed opportunity for 
geomorphological conservation. 

Natural landforms 

Although there has been much 
engineering work done to alter the form of 
the British land sUlface since the Industrial 
Revolution, not to mention the smoothing 
out of irregularities achieved by centuries of 
ploughing, its shape has altered little over 
large parts of rural Britain since the major 
changes of the last Ice Age and subsequent 
landscape adjustment during the Holocene. 
In contrast to the natural vegetation of 
Blitain, which has been largely destroyed 
for agriculture, fuel and other activities, and 
the semi-natural vegetation cover which is 
limited, the natural landform remains 
generally intact. There is therefore a strong 
case fol' attempting to conserve this 
landform heritage and, where change does 
take place, for ensuring that it is achieved in 
an authentic manner, sensitive to the 
character of the local geomorphology. 

Authentic landform design should take 
account of size, height, gradients, shape and 
topographic context, together with future 
landuse texture and adequacy of landscape 
planting designed at integration. The 
importance of some of these factors will 

vary, depending on the ability of the 
landscape to absorb morphological change. 
A flat landscape, such as a liver terrace or 
coastal fenland, can accommodate almost 
no change, whereas high relief topography 
is much less sensitive to landform 
remodelling. 

Inappropriate landform change 

There are a growing number of 
inappropriate landform changes being 
carried out in the UK. For example, linear, 
steep-sided bunds are increasingly being 
used to screen unsightly or noisy 
developments such as gravel pits, landfill 
sites or new roads. Yet they are usually out 
of keeping with the local topography and 
are certainly not like any known natural 
landform. In my view they are the 
geomorphological equivalent of the 
leylandii hedge and ought to be resisted. 

One of the worst examples is on the 
Needham and Brockdish bypass on the 
A143 in South Norfolk, opened in 1995. 
Very extensive bunding 1-5 m high has been 
constructed along both sides of the road, 
screening it from the adjacent countryside 
for much of its 4 km length. The price is a 
major, permanent landscape change, quite 
out of keeping with the local landscape 
character of the East Anglian Plain. 

In the same area, the aridity of the 
climate is leading farmers to construct 
agricultural reservoirs. The natural pond 
shape in this area is of a simple circular or 
oval form as displayed in Diss Mere or the 
Breckland meres, but the typical shape of an 

Murray Gray 
Queen Mary College, 
University of London 

English Nature's 
Natural Areas concept 
is an approach to nature 
and geoconservation 
based on landscapes and 
the relationship 
between wildlife, 
protected sites and 
the wider 
countryside. 
By looking at the 
interaction between 
wildlife distribution, 
underlying and surface 
geology, land use, 
coastal process cells and 
landscape pattern, 
English Nature divides 
England into areas 
with a similar 
wildlife character 
and calls them 
Natural 
Areas. 

The boundaries of these areas 
do not coincide with county 
or district bou·ndaries, but 
follow the natural variation in 
the landscape and its 
geological foundation, 
reflecting the human 
influences on it. 

agricultural reservoir has straight edges and 
parallel sides, with the spoil used to 
construct linear, steep-sided perimeter 
bunds. 

The construction of golf courses often 
involves considerable land remodelling, 
including the construction of intricate lake 
forms and complex mounding. The latter 
has been appropriately likened to 'elephants 
under the carpet', yet the Countryside 
Commission's advice, in Golf courses in the 
countryside, is that topographic change 
should reflect the local topographical 
character so that the final form 'is 
indistinguishable from the surrounding 

landfOlm'. ~ page 24 

...an opportunity taken
 
for a holistic Jpproach?
 

ne of the main reasons for 
English Nature developing 
Natural Areas is to help 
integrate Earth heritage 

conservation and biological 
conservation. Natural Areas have 
succeeded to a very considerable degree, 
with Earth science issues now generally 
much more widely accepted and 
understood, although much promotional 
work remains to be done. 

Contrary to Murray Gray's comments, 
English Nature does regard 
geomorphological features and processes 
as integral to Natural Areas and recognises 
the importance these have in defining 
landscape character and topography; they 
are key determinants for identifying 
individual areas. 

It is worth remembering that Natural 
Areas are not a statutory designation and 
English Nature's current remit does not 
extend to landscape conservation in a 
manner comparable to that of Scottish 
Natural Heritage. Consequently, the 
statu tory protection of geological and 
geomorphological sites ultimately depends 
on defining site boundaries and 

recognising' their contained features of 
national importance (ie. the interest 
features identified by the Geological 
Conservation Review). However, we are 
not afraid to promote Earth heritage 
conservation beyond the confines of an 
'individual site' basis. Natural Areas 
provide a superb engine for viewing 
protected sites in an holistic context and 
assessing relative conservation priorities. 

It is exactly for these reasons that 
English Nature has developed conservation 
objectives for geological and 
geomorphoHfgical features within Natural 
Areas. Murray has picked a few examples 
where he feels that the conservation of 
geomorphological features has been 
omitted or received scant attention. In fact, 
all the Natural Area profiles he refers to 
contain conservation objectives that can be 
related to geomorphological interests; the 
relative importance of features naturally 
varies between areas. 

Othe~ Natural Area profiles cover 
geomorphological and landscape aspects in 
considerable detai I. For example, apart 
from describing the 'solid' and structural 
geology of Dartmoor (the granite, 
surrounding Palaeozoic rocks, associated 
mineralisation, the Sticklepath Fault and 
fossiliferous Pleistocene cave earths), the 
Natural Areas profile summarises the 
relationship between land formation 
processes and landscape, and describes the 
development of features such as tors and 
clitter-slopes. The key geological 
objectives listed for this Natural Area 
include: to 'identify, maintain and enhance 
all existing rock exposures and natural 
landforms that are important for 
understanding the origin and geological 

Andy King 
English Nature 

development of Dartmoor and its 
landscape' and to 'protect the processes of 
natural evolution of the Dartmoor 
landscape, including drainage patterns, 
slope development and peat formation'. 

Surprisingly, Murray makes no specific 
mention of coastal Natural Areas, yet 
geomorphological processes in these areas 
represent some of the most influential 
natural forces acting upon the countryside 
and also create some of the most 
impressive natural features. 

These Natural Areas also offer some of 
the greatest conservation challenges with, 
for example, continuing developmental 
pressures to construct sea defences and a 
reluctance to accept natural coastal 
realignment. In coastal Natural Areas, 
English Nature follows a 'non
intervention' policy: the continuance of 
geomorphological processes and 
development of natural features is a key 
conservation obj~ctive within these Natural 
Area profiles. 

Murray makes a good point in arguing 
that local planners should take greater 
account of characteristic local landfouns 
when approving screening banks and so 
on. The proviso is that such structures are 
usually designed for specific purposes 'such 
as noise attenuation, and consequently this 
may constrain the detail of the design. I 
also fully agree with Murray's comments 
about the 'relative lack of understanding of 
landforms and topographic principles 
amongst biological conservationists' and 
others. 

Surely then, a holistic, wider 
countryside approach, such as that 
provided by Natural Areas, is a direct 
means of helping address this deficiency? 
Also it demonstrates to others the 
interdependence of biological features on 
the underlying geology and active 
geomorphological processes.• 



A piece of geological detective GeologicalNATURAL AREAS work is helping aid recovery 
of the wartbiter cricket, one detective~ from page 22 of the species in English 

Another situation in which landform systems, whether river terrace Nature's Species Recovery Programme,
 
inappropriate landforms are being created systems, drumlin fields, or salt ma.rshes.
 workdesigned to help conserve the country's 
is in the construction of waste hills, or The general introduction to the Natural biodiversity by throwing a lifeline to
 
landraising, as it is called. A practice Area Profiles makes it clear that Natural
 highly endangered plants and animals. helps
encouraged by the Environment Agency, it Areas have been defined with regard to The wartbiter, Decticus verrucivorus, is
 
has nevertheless led to some incongruous 'local distinctiveness' in order to 'maintain
 a large bush-cricket whose habitat is largely cricketlandform designs, such as that proposed in and enhance the wildlife and natural confined to sunny, well sheltered, lightly
 
1993 for the flat Essex landscape at features of England' and conserve
 grazed chalk grassland in southern Britain.
 
Rivenhall Airfield, but rejected by an 'ecological and landscape integrity'.
 Recorded in Corfe, Dorset in 1923, the only 

Seen from the first tee at the Forest of 
Inspector on appeal as not appearing to be Given that all profiles 'describe the colony known in the county today is some David Evans 

Arden golf course, the Packington landraise 
'an authentic part of the local scene'. Some wildlife and natural features of the area, and way away, at Slepe Heath. 

waste site in Warwickshire rises 50m above English Nature 
however have been built, the largest rising what makes it special and distinctive', I However, careful research reveals that 

the surrounding countryside (above). 
50 metres above the sUlTounding believe that Natural Area Profiles ought to the Dorset colony is associated with a Lower Chalk crop out, probably over a 

Right: the long, low-angle slopes of the 
trackway once used to transport ball-clay short distance, so that the beds had to have countryside at Packington in Warwickshire. include descriptions and explanations of the 

Norfolk agricultural landscape contrast with 
from pits north of the Purbeck Hills to a been quite steeply dipping. The hardness oftopography of the areas and to encourage 

the excavated fairways and mounding of 
wharf on the River Frome. Vegetation the chalk and the presence of stylolites also Authentic landform change retention of the local landfonn character. 

Dunston Hall golf course. 
They should act as the basis for establishing associated with the track differs from that support this. 

(Photos by Murray Gray) 
On the other hand, some innovative and conserving local geomorphological on surrounding heath land, containing
 

examples of authentic landfonn design do distinctiveness, rather than the
 plants more characteristic of calcareous
 
exist, notably in Derbyshire where inappropriate changes described above.
 grassland. David Sheppard, the English
 
Professor John Gunn and his colleagues at Unfortunately, many of the Natural and unsympathetic restoration of working
 Nature species recovery officer responsible This all pointed to a site on the southern 
Huddersfield University have been Area profiles produced so far fall far short pits and quarries'. Again, the Natural Area 

topographic plinciples amongst biological 
for the wartbiter project, collected a stone slope of the Purbeck Hills - and there are 

experimenting with restoration blasting of this objective. The East Anglian Plain, profile is dominated by wildlife interests 
conservationists, landscape architects, 

sample from the track near the cricket several small disused chalk pits in the 
techniques in disused limestone quarries. for example, is the largest Natural Area in and where Earth science is included, it is 

planners and the wider community, and it is 
colony. He believed that the colony might vicinity of Corfe. Their southerly facing 

The aim is to replicate the fonn of a local England, but the 'Landfonn and geology' largely of a geological and site-based 
this that inhibits sensitivity to our 

have originated from eggs carried in with slopes and chalkland vegetation areas could 
dale, including valley-side rock buttresses section of its profile contains no description nature, rather than one that includes 

ubiquitous geomorphological heritage. 
the stone and that locating its source might be prime sites for finding new wartbiter 

and scree slopes, followed by re-seeding of of its topography or explanation of its 
In the long tenn, perhaps we will see a 

provide clu.5l'"to the whereabouts of other communities, and the search for them is 
the area. origin. The issues and threats section 

Geodiversity Action Plan for the UK togeomorphological distincti veness. 
colonies. now on. Even if there is no success, these 

The trend towards less heavily concentrates on problems with pits and Planning 
rank alongside its biological counterpa.t1. In 

The road stone is a mixture of lumps of areas may be suitable for re-introducing the 
engineered solutions to geomorphological faces, exactly the site approach that the 

the meantime, geomorphology in the wider 
chert, bits of sandy glaucomtic limestone, Dorset population through the captive 

problems such as coastal erosion and river Natural Area approach is intended to There is a need for greater awareness of 
countryside ought to be part of the 

and pieces of hard chalk, all three breeding programme.
 
flooding is also~ to be welcomed. River counteract. There is nothing about threats to these issues. It ought to begin with nature
 

'sustainability' and 'local distincti veness' 
containing fossils. The single spine of an The wartbiter has been successfully re

restoration and the soft engineering of the topography of the plain which gives the conservationists themselves, but should 

movements, yet as in the case of the 
irregular sea urchin ('sea potato') was introduced in Kent through a breeding 

coasts are increasingly successful at dealing Natural Area its name. 
Natural Area profiles, it is too often 

found in the chert. The glauconitic programme, but"specimens from the Kent 
with the problems and doing so in a more The Severn and Avon Vales profile The latter groups are at the sharp end 

undervalued, subsumed or ignored.•extend to landscape architects and planners. 
limestones contained broken-up fragments population cannot be used to provide re

aesthetically and geomorphologically contains a short description of the of sea urchin, bryozoans (moss-animals) introductions in Dorset because the two 
sensitive manner. topography of the Natural Area, including and assessing its impact. A major step 

Further readingrespectively of desi,gning landform change 
and bivalve shells. The fossils of the chalk populations may have different genetic 

'the impol1ant 'staircases' of river ten'aces forward would be for Planning Authorities 

Coulltryside Commission (1993). Got 
fraction of the sample consisted of finely compositions. Mixing might lead to a loss 

Natural areas formed in response to changes in global to include appropriate policies in their 

ourses in (he coull1ryside. CCP438. 
ray, ].M. (1997). Plallning alld broken-up sea urchin fragments, of variation.• 

climate and sea and land levels', and notes Development Plans. Land/arm: geomorpllOlogical authenticity foraminifera (micro-fossils), and bivalve
 
It is clear that most Natural Areas have that 'Geological and geomorphological This approach has been adopted in the
 or il/congruity ill the COlUltryside? Area. fragments. None of these fossils was
 

landfonn at their heart (e.g. Yorkshire features do much to create the distinctive South Norfolk Local Plan to 2006. After
 29.312-324. particularly diagnostic, but one of the chalk
 
Dales, Shropshire Hills, South Downs, Vale appearance of the...Vale'. An objective is to noting that the low-gradient open landscape
 Gagen, P., Gun", ]. and Bailey, D. fragments contained the partial skeleton of
 
of Pickering, Somerset Levels, London 'maintain, and where possible, enhance, character of South Norfolk 'makes it
 1993). Lamlform replimtiOll a regular sea urchin, identified as Salenia
 
Basin, Oswestry Uplands, Dark Peak, East these features a resource for research, particularly vulnerable and sensi ti ve to
 e.lperimeJlts all quarried limestone rock peralifera. This species is known to range
 
Anglian Plain, Midlands Plateau, study or public enjoyment', but the threats topographical change', it includes a policy
 

as 
slopes ill the English Peak District through the Cenomanian Stage of the Upper
 

Bedfordshire Greensand Ridge). All are seen as 'neglect, leading to overgrown requiring developers to undel1ake a site
 eitschr{ft fur Geo/1/orphologie, Cretaceous Period, and is broadly
 
Natural Areas also contain smaller-scale exposures, ilTesponsible fossil collecting survey of all existing natural or semi
 Supplement Bal/d. 87, 163-170. equivalent to the Lower Chalk. 

natural features and submission of a; ]armatl, D. (1994). GeoTl/mphological 
Three ponds in south B authe1llicity: the planning C01llrihutioll. Hardness of the chalkcomprehensive landscaping scheme. This Norfolk: 

Ill: C. Stel'ens. J.E Gordotl. c.P. GreenC should 'reflect the local landscape character A. The intricate outline of a 
and M.G. Mack/itl (Eds) Conserving 0111' The hardness of the chalk and the 

excavated at Gibraltar 

garden pond recently and distinctiveness' and 'seek to ensure that 
landscape. 41-45. presence of stylolites (rough surfacesany land modelling proposed, as associated 

Farm, Fundenhall. produced by the solution of chalk under with uses such as golf courses, landfilling, B. The straight edged 
The English Nature Natural Areas high pressure) suggests that the chalketc. is sensitive to the local topographical outline of an agricultural 

map of England is available on originated from an area which had been reservoir recently character in tenns of height, gradient, scale 
excavated at Rushall. CD for Windows 3.1, 95 and Mac, folded and/or faulted. These rocks mustand shape'. ? 5 0 1YO C. The natural pond, Diss 

1 priced £ 15, from Telelink, have been quanied from an area where the There is a lack of scientificMere.metres 'il' 01329 668600, fax 664725. Upper Greensand, Glaucomtic Marl, andunderstanding of landforms and 
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dram. EvelY so often, diversions look at the Stepping out on influence of the local geology, its shaping
 
of the landscape, or the use of stone in
 Best inthe Causeway buildings and Pictish carvings. Engaging
 
extracts from poems and quotes occur
 

1:50,000 scale Sheet 7. The Causeway every second page. 
Coast. Exploring the landscape and rocks. Overall, the book works reasonably the West1998. Flat (ISBN 07518 32131 8). Folded well, although it seems a touch overlong, 
(ISBN 0 751832146) and perhaps lends itself more to being 

Campbell, S.. Hunt, e.O., Scourse, lD.,dipped into than read cover to cover. 
An excellent addition to the series of Keen, D.H. & Stephens, N. 1998.Despite its glossary, or perhaps because of 

popular publications erupting from Quaternary ofSouth-West England it, too many technical terms and diagrams 
Northern Ireland. Geological Conservation Review Series 

I It combines the 
are introduced. Simpler phrases and 

No. 14, Chapman and Hall, London, analogies would have helped make it more 
1bee.u-avCoast t r a d i t ion a 1 Scottish history Calendar offers 439 pp. r.......,. ...~#dtod:J accessible to the wider public.
 • 

geologIcal map Priced £6.50 from bookshops, distillery
 
with colourful visitor centres and: Sales Desk, British written
 Portland Bill, St Agnes Beacon, 
photographs and 

unique views of 
Menivale, Bread and Cheese Cove,Geological Survey, Keyworth, 
Nightingale Valley, Dozmary Pool,engaging text to Nottingham, NG12 5GG. Tel: 0115 936 in stone Scottish wonders 

make the place names so evocative of the south3241. E-mail: sales@bgs.ac.uk Alan McKirdy and Roger Crofts. 1999. Scottish Natural Heritage. 1999. geological story of west of England, are some of the 63 
SCOTLAND - the creation of its natural Earth's Patterns 1999. the area more sites selected to represent the- Rob Threadgould, landscape. ill., colour. British Geological Peninnis Head, Isles of Scilly, is one of theaccessible to the Quaternary geology andScottish Natural Heritage Survey. (ISBN 1 85397 004 2) This is the [lIst time Scottish Naturalwider public. geomorphology of that region in the stunning features covered. 

Includes an Heritage has sold its calendar to the public, latest (no. 14) of the JNCC's prestigious (Photo by Stewart Campbell) Clearly written and lavishly illustrated, and the first time it has concentrated on Geological Conservation Review .,..... explanation of Must for visitors this splendid book delves deep into the geology and landforms. Each image~ how to read a (GCR) Series. At first sight, £ 150 seems recurring theme in the discussion of a 
story of Scotland's primeval past, through provides an eye-catching portrayal of some geological map, a a prohibitive price, but your money number of sites.Caradon District Council. 1998. A the rocks which have shaped the aspect of the country's geological mosaic, simplified geological log and three superb buys a substantial book (439 pages) The many line diagrams, maps etc. Geological Guide to South East Cornwall. landscapes of the present from the dawn of offset with an easy-to-read explanation. The schematic diagrams revealing the comprising authoritative, fully are of the usual high GCR standard and 
time itself. The mountains and islands and back cover picture of this magazine shows development of the Giant's Causeway. illustrated, site descriptions in the now many of the photographs are asAn appealing publication, combining sea lochs and the geological convulsions Priced £5. the calendar's June image. The picture standard OCR format. aesthetically pleasing as they areengaging, interactive text, with an which formed them, the lava-plains and above, taken by Scottish Natural Heritage Enquiries to: Geological Survey of The sCene is well set by chapters scientifically informative. Only theattractive, practical format: a pack of A5 glacier-haunted straths and conies, theNorthern Ireland, 20 College Gardens, photographer Lorne Gill, shows tight folds dealing with the evolution of the pre cover picture is in colour, however. The laminated cards in a plastic folded sleeve. volcanic stumps of Arthur's Seat and the in metamorphosed sands tones at LochBelfast BT9 6BS. Tel: 01232666595 or via Quaternary landscape and with the book is rounded off by a most extensive Three trail guides take the reader not Bass Rock - all are explained andsales@bgs.ac.uk. Monar in the northern Highlands. Everyone Quaternary in general. The principles reference list and an excellent index. only through the geology, but also our use illuminated for lay and learned alike. can appreciate the stunning panoramic and adopted for the selection of sites are also Earth scientists of all sorts working in of it. This ranges from the practical, for Scotland's landscape is a living tapestry of - Rob Threadgould, close-up photography. The calendar is explained. Reflecting this region's the region will need to have this volume example its use in the built environment, to cosmogenic forces writ large in stone; this Scottish Naturarlleritage produced in two sizes: a wire-bound 31 x 31 special and sometimes unique on their shelves. If you have beenthe macabre, like the rock basins on tors, book tells it all. cm for wall hanging and a smaller, loose characteristics, particular attention is unfortunate and your interests have not which were perhaps used by the Druid's to Available, priced £7.50, from leaf card variant for desks. Prices are now paid to the development of granite yet led you (0 the South West ofDistilled wisdom catch the blood of sacrificial victims. Publications Section, Scottish Natural reduced to £2.50 and £ I respectively, while based landforms, fossil- and artefact England, then an expert guide to theThe trails pose many questions, some Heritage, Battleby Redgerton, Perth PHI stocks last (cheques payable to Scottish bearing cave deposits and the history of most significant sites would be the best answered in part by information on 3EW. Natural Heritage). Both are available from Stephen & Julie changes of climate, sea-level and way to begin.additional cards on faults and folds, fossils, 

Publications Section, Scottish NaturalCribb. 1998. vege14lion. That ice sheets did not - Peter Banham, rocks and minerals. All this is placed in - Magnus Magnusson KBE, Chairman, Heritage, Battleby Redgerton, Perth PHIWhisky on the (quite?) invade this region is another Royal Holloway, University of Londoncontext by a comprehensive, yet Scottish Natural Heritage 3EW, 'Zl' 01738 627921. Rocks - origins of accessible, text to the geological history of 
the 'water of life'. the area. There is enough information to 
72pp., ill., full cover several days of discovery.
colour. (ISBN 0 Any drawbacks? At first glance, the 
85272 290 7) text-to-photo ratio is quite high on some of
 

the cards. But given that this is a trail-based GEOSCAPE Vancouver and GEOMAP
 geoscience issues clearly and simply. and modem sediments. These This book, the package, the text-per-stop is not excessive. Vancouver Hence GEOSCAPE Vancouver. are presented in a central map, latest Earthwise publication from the Overall, a must for visitors! GEOSCAPE Vancouver consists of a surrounded by hazard mapsBritish Geological Survey, looks at the Available from: SE Cornwall Discovery Two large fOImat (90 x 150 cm), full central satellite image surrounded by 10 relating to the geoscienceorigins of water and the geology associated Centre, Millpool, Looe, PL13 2AF. Price colour, graphics-rich posters from the panels. Each panel highlights a local issues of the Vancouver area with the single malts of Scotland. It starts £3.99 + 95p pp. Cheques payable to: Geological Survey of Canada illustrate just geological issue: earthquakes, volcanoes, and a block diagram of thewith an explanation of whisky production, Caradon District Council. what the Earth science community can do floods, landslides, groundwater pollution geology. Further panelsthe role of water in the process and water when it puts its mind to it. etc. The poster is highly visual, and steers present a breakdown of thesources, before touring the country, - Rob Threadgould, These are superb examples of how to away from using the traditional map based sediments and rocks of thehighlighting the geological and scenic Scottish Natural Heritage communicate geoscience information to approach in favour of 3D relief images and major groupings and theirsettings of the distillelies. It is lavishly target audiences effectively. They are part simple block diagrams. It is very effective. physical and land-use properties. illustrated in Richard Bell's characteristic of a larger programme to make geoscience GEOMAP Vancouver is slightly Copies of both are available, priced $15 style. relevant to the public and, through them, different. It is also aimed at educators, but Canadian each, from Geological Survey ofThe tour is divided into five chapters: relevant to decision makers. additionally at the geotechnical Canada Sales Office, 101-605 Robsonthe Argyll Islands, Grampian Highlands, Initially, the intention was to produce a community, environmental consultants, Street, Vancouver, British Columbia V6B Deep South, Far North and Wild West. For new geological map for the Vancouver land-use planners and the general public. It 513, tel: +1 604 666-0271, fax: +1 604each, the geological setting is explained, area. However, extensive consultation adopts a more traditional map-based 666-1337.bringing out the local geology of the established that the educators identified as approach, but presents the geology in adistilleries, highlighting the route or source the key target audience actually wanted simplified form, concentrating on the - Rob Threadgould, of the water and its effects on the resultant something that explained Vancouver's groupings: bedrock, Ice Age sediments Scottish Natural Heritage 
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We may think of the 

coast as unchanging. 

but actu8lly /I's 01'1 the 

move all the time. 

ThIs pattem at Culbin 

Is formed by Shingle 

being earned along 

the coast from the top 

of the piCllJre to the 

bottom in a gentle 

curve. New ridges are 

being added one after 

the other. In this way. 

the shingle bar has 

been dnftlng along 

the coast some 8km 

over 300 years. 

This photograph, by 

Patricls and Angus 

Macdonald, Is one of 

12 unique pictures in 

the 1999 Scottish 

Natural Heritage 

calendar. Details of 

how to purchase are 

in the Review section, 

page 27. 
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