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he word 'partnership' is now commonplace in the l'ocabulary

~

of contemporary nature conservationists. The added value of
working with others. recognising complementary organisational
strengths and the power of local people, whether in neighbourhood
communities or special interest groups, is

ers

clearly demonstrated in bigger and better
gains for nature consen'ation.
The partnership principle is embodied
in this issue of Earth Heritage. By merging
the magazine - already a successful partnership between English Nature,
Scottish Natural Heritage and the Countrvside Council for Wales - with
Exposure, we draw on the special qualities of The Wildlife Trusts and their
work with local groups. We are also emploving the production skills of
Salmon Widman and Associates, and welcome Seabury Salmon who now

Contents

produces Earth Heritage on our behalf.
The benefits of our partnership will be a consolidated and
strengthened focus for geological and landscape conservation.
As the only magazine dedicated to the subject and associated

issues, Earth Heritage will be instrumental in developing a
larger and more coherent community of support. We welcome
you all to this partnership.
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Cover pictures-Peter Keene. See pages 12-17.

Limestone pavement is under threat,
surprisingly, from landscapers and the
green-fingered gardeners among us who are
innocently using pavement in garden
rockeries. A new Campaign is appealing to
the gardening public to halt the destruction.
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The National Caving Association, partnered by
English Nature, the Countryside Council for
Wales. Scottish Natural Heritage, the Joint
Nature Conservation Committee and other
conservation groups, has produced a Cave
Conservation Policy which identifies areas at
risk and proposes conservation measures. The
size of the problem can be measured by the
estimate which suggests there are in excess of
400,000 caving
man-trips under
ground per year,
of which just
150,000 probably
involve
experienced
cavers.
National Caving
Association
Conservation
Officer Graham
Price says the
need is to
educate those
visiting the
caves
to
enjoy them with
out harming them - from schoolchildren on
educational visits to beginners who flock there

Managing Edifor

10 1bwards the Millennium

Caves were once accessible only to the most
detennined of enthusiasts· now underground
Britain is at risk from inexperienced
weekenders and parties of schoolchildren.
But the enthusiasts who have led the
exploration and discovery of cave systems
have acted to see this important geological
heritage gets the protection it deserves.

27 Reviews of new
literature

Geoff Hamilton, BBC TV's Gardener's World
presenter, has set an example that is hoped all
gardeners and landscapers will follow.
He officially launched the National Limestone
Pavement Campaign and symbolically locked
up a mechanical digger at Gait BalTOWS
National Nature Reserve, Lancashire. The
Campaign aims to urge the gardening public to
protect
limestone
pavement and
its
native ~
plantlife from
further
unnecessary
destruction.
(Photo trom Cumbria Wildlife Trust)
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to sample a new experience. The policy
document proposes that site specific
Conservation Plans be prepared by the people
who know them best, the local users and
landowners. The NCA has prepared guidance
notes with a check list to assist with the
preparation of Conservation Plans.
Not all the threats come from underground,
either. Conservation policies will also be
directed at use of land overhead. Pollutants
from farming or industry often cause far more
instant and dramatic damage, as do other
activities such as quarrying. water extraction.
land management practices etc.
It is a mammoth job and the NCA will need to
see it is prioritised so the most important
things are done first. The Cave Conservation
Policy is set out in detail in a policy document
(ISBN 0 9525520 0 0) and a summary leaflet
has been produced. A comprehensive Cave
Conservation HGlulbook (ISBN 0 9525520 I 9)
is almost ready.
An educational pack . for distribution to
schools. other... teaching establishments, and
organisatiorrl which use caving as part of
management training - will hopefully be ready
in the latter half of 1996. A modem format of
the Cave Consen'ation Code is scheduled for
issue early this year.
A hoped-for update of the conservation film.
The Lost Caves of Britain. depends on money
being available to pay for it - its likely cost is
around £ I0,000. It is a sad fact that conservation
does not come naturally to man but has to be
learnt. It is up to all cavers to see all caves get
the best protection possible.

Saving our limestone pavement
Large areas of limestone pavement are being
illegally extracted from some of Britain's most
charming beauty spots. They al-e then parcelled
up into smaller blocks to become water-worn
limestone (another name given to limestone
pavement) rockeries throughout Britain.
The lirnestone was fOImed some 300 million
years ago, bur the pavements themselves were
formed about 10,000 years ago. Limestone
pavement is irreplaceable. Once destroyed, it is
gone forever. In Britain, we have only 2,600
hectares of it and t.ragically only 3% of this
figure remains undamaged.
Water-worn lirnestone is a luxury rather than a
necessity in the garden and becoming
'limestone pavement friendly' is easy. There is
a wide variety of equally attractive alternatives
and substitutes on the market, such as local

stone or artificial rock.
Limestone pavement is not only important
geologically, it is also home to numerous
common and unusual plant species, such as
Rusty-backed Fern and Angular Solomon's
Seal. These plants live in the cracks (grykes) in
between the large blocks of limestone (clints)
where there is a moist micro-climate.

What can be done to help?
To help the Campaign 
• Please do not buy water-worn limestone

• If you see it on sale anywhere, complain
to the manager and inform the Campaign
• If possible, make a donation, payable to the
Cumblia Wildlife Trust, Church Street,
Ambleside LA22 OBD, to support the
Campaign.
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A
prehistoric
elephant skeleton, the oldest
ever found in Britain . and the most
important fossil ever found in Norfolk . is
being saved from the sea by the Lottery.
The Heritage Lottery Fund has given a £40,000
grant to help excavate the bones from a cliff face
on the North Norfolk coast at West Runton.
A rescue operation was mounted after relentless
cliff erosion brought the skeleton to light three
years ago.
About a quarter of the remains were recovered
then - and a partnership was set up to save the
rest from destruction by the same erosion that
exposed them in the fIrst place. Partners include
Anglia Water, North NOlfolk District Council,
businessman Bemard Matthews and volunteers

~1e\e\ln01\e ()\

---

Saved by the

o ery
galore.
The Lottery Fund grant meant excavation on the
remainder of the skeleton could begin in
September 1995.
Norfolk Joint Museum Committee chairman Bill
Davidson said the excavation would help
reconstruct the ancient environment of the
elephant and the wildlife of NOlfolk over half a
million years ago.
A museum display on the find is being planned.

i

Each exposure is numbered and described in a
panel at the start of the trail and in a leaflet. A
network of pathways and steps with safety
rails has also been constructed by the Society.
Disabled access is provided to the core of the
site via a concrete path. Seating and a
barbeque are also provided, as is a surfaced
car park. Plans are under way to install toilets
and work-tables for childen.

BATTLE
A legal deal has saved Cannet
Woods in Dyfed, which was
threatened by plans to extend a
limestone quarry - but Britain's last
remaining turlough (seasonal lake)
may still be at risk from an open
cast coal mine plan.
For 12 years The Wildlife Trusts have
of
led
a
consortium
non
governmental
organisations
in
supporting local residents in their
fight against quarrying the Carmel
Woods turlough and woodland under
an Interim Development Order.
Carmel Woods is an SSSI containing
ash, holly, hazel and yew alongside
rare mosses and ferns. It also
contains over 400 plant species,
including the rare Bird's Nest Orchid.
There is an extensive cave system
and it is also home to the rare Pearl
Bordered Fritilliary butterfly and the
Greater Horsehoe Bat, the latter
identified as a vital species to be
conserved within the EC 'Habitats
and Species Directive',
The woodland and turlough were
tllreatened by an old mineral
extraction permission, granted in
1948. But Wimpey Minerals has now
agreed to confine its operations to
the existing working limestone quarry
- Cilyrychen Quarry.
In return a local resident. Pat
Langford, has withdrawn her High
Court challenge.
Wimpey has
promised to increase the donation it
makes to the upkeep of the land
because of the savings in legal costs.
The turlough, however, may still be at
risk - from a proposed open-cast coal
mine at Tir Dafydd. The application
by Celtic Energy is due to be heard at
a Public Inquiry on January 26 1996.
The turlough, an SSSI in its own right,
is situated in a closed depression at
the eastern end of Carmel Woods, is
160 metres in length and 60 metres
wide when full of water in the winter.

ike Harley,
English Nature
A wet September Saturday in an old quarry
in Ketton, Rutland, saw the realisation of
Alan Dawn's dream.
Alan, founder and Chairman of Stamford and
District Geological Society, watched as the
Bishop of Grantham, William Ind, officially
opened a geological trail on the site.
The trail has been developed for educational
groups and the public by the Society. It
comprises a sequence of four localities
exposing, in close proximity, Middle Jurassic
limestones and clays typical of the area.
Each exposure has been meticulously
prepared for demonstration, sympathetically
cleared of obscuring vegetation, slumped talus
and quarry waste, both by mechanical digger
and hard manual labour by some 30 Society
members.

Starnford and District Geological Society
developed an idea which they firmly believed
in, but which they could not bring to fruition
alone. Following months of detailed planning,
they 'sold' their idea to local and national
organisations who gave help and sponsorship
in the spirit of true partnership. English Nature
gave money from its geological site
enhancement fund for timber, which was
provided at cost price by Colbrave
Construction of Starnford. The East Midlands
Geological Society sponsored the sign boards
and the Geologists' Association the trail
leaflet. Castle Cement, the site's owners, made
a tremendous contribution to the project,
providing machinery, materials and labour,
and the concrete path, seating, barbeque and
car park. They will continue their involvement
in the future.

One of the four focafities on the Ketton Geology Trail.
(Photo by Mike Harleyj

dads have been returning with their children to
discover for themselves some of the mysteries
of our Earth's heritage.
The project is a model for what can be
achieved by a local voluntary group. It is a
real fIrst in England and, hopefully, will be the
inspiration for comparable action by others. It
certainly deserves to be. Congratulations to
Starnford and District Geological Society, and
particularly Alan Dawn, on a truly outstanding
achievement.

The trail is already proving popular with the
people of Ketton. A visit by a class of four and
fIve year olds from the village primary school
inspired so much excitement that mums and

NOT

'" An article describing Ihe development of the
project will appear in the July 1996 issue of
Earth Heritage.

60-CLOCK NEWS

THE
-

ca'!"-~"J!YJJaVidJ?£!!-~fi.elfd

-

V~~

,/1,
'="

"",.,.........

GEOSCIENCE DATES
APplied Geoscience, the
plan tor the future of biodiversity.
four day biennial conference
Mineral extraction provides
organised by the Geological
both threats and opportunities to
geolOgical
and
wildlife
society, and combined with the
Extractive Industry Geology
conservation. The Extractive
conference, is being held at
Industry Geology conference will
Warwick. university between
be looking at the environmental
aspects of the coal industry,
15-18 April 1996.
maflne
sand
and
gravel
A series ot parallel symposia
are being run, with many of the
technology
and resources,
sessions pertinent to both
aggregate testing/recycling and
"d
wOdli"
e COO',d,'09
conservation. A number ot these
options tor afterus .
In addition, Jeremy leggett
address groundwater issues such
as pollution, aquifer recharge,
(Greenpeace uK) will give a
vulnerabiliity and control in
keynote address on 'Storms,
relation to mineral extraction.
floods and wildfires: taking
A
session
called
bearings in the greenhouse.'
'palaeoclimatol09y and society:
The registration fee is £150 tor
all four days or £80 for one day
rates and magnitudes of climate
change through geological time'
(special rates exist for students
aims to highlight the value of the
and members of the Geological
society). For further information,
study of palaeoclimatol09y
through the entire geological
please contact the Conference
record in order to better
Department, Geological society,
ton
Burling
House, Piccadilly,
understand the dynamicS of
global climate change and predict
London W1 V OJU. (Telephone
tuture changes. Such an
0171 434 9944 or Fax 0171 434
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understanding is vital if we are to
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Earlier this year Roscobie Quarry, Fife,
became Scottish Natural Heritage's first
geological referral to the Advisory
Committee on SSSIs after the landowner
lodged a scientific objection to part of the
site being included. Discussions over six
months failed to reach an agreement.

SSSI notification has been confirmed.
An application for infilling the quarry with
industrial waste is under consideration by

Dunfennline District Council and the site's
conservation standing will play an important
part when the application is determined.

Contributions to this diary section are published free
as long as we have space and they have a geological interest. Our
next issue is due in July. Send your events scheduled for the
second half of this year to Seabury Salmon, Salmon Widman &
Associates, Mosterley Farm, Cound Moor, Nr. Shrewsbury, Shropshire
SY5 6BH by April11996, or e-mail them to salmon.widman@bbcnc.org.uk.

Roscobie Quarry is part of the Dinantian of
Scotland Geological Conservation Review
network of sites and is internationally
important for six species of crinoid. The
owner
accepted
the
dome-shaped
accumulations of carbonate or 'limebanks',
well-exposed in the northern part of the
quarry. were of special scientific interest.

JANL:ARY 1996
Sunday, January 7. Lancashire Wildlife Trust,
North Lancashire Naturalists Group: Working party
at Heysharn Nature Reserve. Meet in site car park
SD407599. Wellies advisable.
Friday, Januaf)' 12. Penrith Group of Cumbria
Wildlife Trust: Landscapes and Rocks of the Eden
Valley by Eric Skipsey. 7.30pm, Penrith.
Sunday, January 14. North Hens. Wildlife Trust:
Visit to Amwell Gravel Pits. Meet at St Mary's car
park at lOam. Details from 01462 452160.
Friday, January 19. Brecknock Wildlife Trust:
The Last Glaciers in the Brecon Beacons by Rick
Shakesby, University of Wales. Swansea. 7.30pm at
Mountain Centre, Libanus.
Tuesday, January 23. Kirkby Lonsdale Wildlife
Trust: Limestone Pavements by Peter Bullard.
7.30pm.
Tuesday, January 23. Lizard Geology from a
Global Perspective by Peter Ealey. 7.30-9.00pm for
6 sessions at SI. Keverne School. WEA course, £ 18
(concessions £10).

SNH argued the exposed shales in the
southern section were necessary to deduce the
palaoe-environmental changes which took
place during the Dinantian.
The Advisory Committee has now agreed the
quarry is impOltant internationally and that its
potential value would be "very seriously
impaired" if its boundalies were shrunk.

RIGS Co-operation
A four-way partnership in Cleveland
has twin aims - the protection of
geological gems and the sharing of
them with the public. The aims might
seem, at
first
sight,
to be
contradictory but that's far from the
truth.
A RIGS project has been set up for
HULLon Lowcross Bold Venture Gill. It
has exposures..,of ironstone and jet shales
that are of interest - in addition to
evidence of bygone industrial activity
such as fonner quarries, spoil tips and an
old railway incline.
The four partners want to ensure the
geological features are safeguarded
and enjoyed by the public.
Close co-operation like this bodes well
for geological conservation within the
county.
Local schools will be among the first to
be shown the importance of the site.
Two of the partners, landowners Forest
Enterprise and the Cleveland Wildlife
Trust (the two organisations worked
together to recommend the site for RIGS
designation), have already met local
teachers.
They have pointed out how children can
. study the local rocks to see how they
helped to shape the development of
Teesside, playing such an important role
in the lives of local people.

'ryDates

Children will also be able to enjoy forest
activities provided by FE's Educational
Ranger Pippa Kirkhan and learn about
the woodland's management.
Another partner, the North Yorkshire
Moors National Park Authority,
encourages a positive approach to the
management and conservation of
valuable geological sites like this one. It
works closely with landowners and
organisations like Yorkshire Geological
Society and RIGS groups to ensure such
geological
gems
are
managed
appropriately.
Cleveland County Council, the fourth
partner, is keen to help interpret the
site for visitors to the area. The
Council is already promoting access
to the Guisborough Woods along
the Guisborough Branch Walkway
from Pinchinthorpe.
If you would like to know more about
the RIGS project, or feel that you have
some expertise to offer, please contact
Ruth Thomas or Christopher Lowe at:
Cleveland Wildlife Trust,
Bellemy PaviJlion,
KirkJeatham Old Hall.
KirkJeatham,
Redcar,
Cleveland TSlO SNW.
(Telephone 01642 480033)

POTENTIAL
Over 150 sites in the Peak District
National Park are being surveyed
for their potential for educational
use.
Derbyshire Wildlife Trust is co
ordinating a'project jointly funded by
English Nature and the Peak Park
Planning Board.
The first phase involved site VISIts
to assess them and their potential
target audience, and to gather
information on ownership,
accessibility, remoteness and danger,
and conflicts with existing biological
or archaeological interests.
Next will come the production of
costed action plans for the best
sites, including geological
conservation, safe access provision,
interpretation, and accommodation
of other interests.
The final phase is to implement the
plan for one site by a target date of
March 1996 and have it ready for
use.

FEBRUARY
Mnnday, February 5. The Preston Society: The
Conservation of Saltmarshes by Dick Lambert.
7.30pm at Stanley Arms, Lancaster Road, Preston.
Thursday, February 8. Drilling in the Oceans by
Tim Brewer. 7.00pm al Camborne School of Mines.
Saturday, February 10. Field trip: Lizard Geology
from a Global Perspective by Peter Ealey. Se
Keverne School.
Wednesday, February 14. Brecknock Wildlife
Trust: The National Nature Reserves of Craig y
Cilau and Craig Cenu Gleisiad, their Wildlife and
Management by Richard Preece. Countryside
Council for Wales. 7.30pm at Bear Hotel,
Crickhowell.
MARCH

* Extensive March field trip programme in
Cornwall. Contact Comwall Wildlife Trust on
01872 73939.
Friday, March 8. Lancashire Wildlife Trust, North

Work began in November on a
£12,000,000 scheme to transform the
former Geological Museum within the
Natural History Museum, London, into
the most exciting and inspiring Earth
sciences complex anywhere in the world.
The first phase is due to open in July 1996.
Scientists have pieced together an amazing
picture of the Earth and of the forces that
have shaped it thoughout history to the
present day. The new exhibitions will present
this vividly, drawing on up-to-date scientific
observations on Earth and from space and on
specimens from the Museum's incomparable
collections.
A wide range of National Curriculum
requirements will be incorporated into the
new complex, making it an exceptional

Lancashire Naturalists Group: Geology and
Groundwater, Amside and Silverdale AOl\'B by
Colin Patrick. 7.30pm at Unitarian Church Hall,
Scotfol1h, Lancaster.
Saturday, March 9. Lancashire Rural Action
Conference. A day of presentations and workshops
on an environmental theme for community groups
and individuals. Contact Tim Mitcham, Rural
Action Secretariat, on 01772 324129.
Saturday March 9. Field trip: Lizard Geology
from a Global Perspective by Peter Ealey. S1.
Keveme School.
Thursday, March 14. Brecknock WiJdlife Trust:
The Spectacular Scenery and Geology of
Pembrokeshire by Sid Howells, Countryside
Council for Wales. 7.30pm at Mountain Centre,
Libanus.
Thursday, March 22. Minerals and Mining
History of West Penwith. 7.30pm at Cornwall
Geological
Museum.
Tickets
01736
332400/330183.
Sunday, March 24. Rocky Roadshow. Bring along
your specimens for identification. 2.00-4.00pm at
Cornwall Geological Museum.
Sunday, March 24. Hands-on indoors and field
trip: Port AJ1hur RIGS by John Macadam. 2.00
5.00pm. Meet at Padstow Sea Cadets base, SW
921749. Booking essential on 01208 78087, £1.50
(child 50p).
Wednesday, .w'a'rch 27. Chorley 'and District
Natural History Society: Local Conservation and
Natural History by Roy Rhodes. 7.30pm at The
Howard, White Springs.
APRlL
Wednesday, April 3. Brecknock Wildlife Trust:
Weekend on Skokholm Island. Pembroke.
Experience a brief spell of island life. Cost about
£60, includes food, accommodation and boat fares.
Further details 01874 625708.
Wednesday, April 24. BBC Natural World:
Postcards from the Past. (Transmission date is
provisional, check the Radio Times or BBC
WildJjfe magazine)

resource for teachers, lecturers and their
students.
The completion of phase two depends largely
on a successful outcome of a £6,000,000
application to the Heritage Lottery Fund.

The Shell Better Britain Campaign supports
schemes which help improve the quality of life.
Conserving local geological heritage for all is the
basic aim of RIGS and the Campaign offers a
chance to both obtain funding for site
enhancement and to raise the profile of Earth
heritage within local communities.
Grants of up to £2,000 are available and any
community-based group can apply. Proposals are
assessed throughout the year and grants awarded
every three months.
Funher details, and all application form, are

available from: Shell Better Britain Campaign,
Victoria Works, 21a Graham Street, Binningham
B1 3IR (Telephone 01212129221)

Jill Smethurst,
Special Sites Officer,
Cheshire Wildlife Trust

Welsh RIGS Groups
lan for Future
Kenneth Addison

The Cheshire Wildlife Trust has recently
made objections at the Public Inquiry into
the building of a second runway at
Manchester Airport on the grounds that it
would compromise the ecological,
geological and geomorphological interest
of the Bollin Valley. Members of the
Cheshire RIGS Group were heavily
involved in preparing the case, which was
defended with "exemplary evidence" at
the Inquiry by Robin Grayson.
The proposed second runway, parallel to
but longer than the existing runway, would
cross the valley at right angles, requiring
substantial infill and the canalisation of the
river within a tunnel several hundred metres
long.
The beautiful Bollin Valley has been the
subject of study for many years for its
outstanding geomorphology. Three clearly
defined terraces are clothed by ancient
woodlands, unimproved grassland and
ponds. The actively meandering river cuts
through soft Mercia Mudstones and the
alluvium of its broad floodplain, resulting in
a time-series of meander cutoffs in various
stages
of
c010nisation
by
plants,
invertebrates and amphibians.
Four RIGS were identified, of which

one, Giants Castle Rocks at Styal, lay just
outside the area directly affected. The other
three are the subject of very recent and
ongoing research.
The work carried out by the Cheshire
RIGS Group included:

• An intensive literature search
• Continued contact with authors and
researchers
• Field investigations by members of the
RIGS Group
• Definition of boundaries, drawing of
maps and diagrams to be used in
evidence
• Concise descriptions of the localities
and their importance, and evaluation
within RIGS criteria
• Site visit with the Inquiry Inspector and
others to point out features of interest
• Cross questioning at the Inquiry
including justification of the RIGS
designation and the qualifications of
those involved in that designation
• Further research and publications.
generated as a result of our
investigation.
The Cheshire Wildlife Trust would like
to thank the Cheshire RIGS Group, in
particular Robin Grayson, John Pollard,

David Thompson (Chairman), Linda
Gregory and Tony Browne, as well as Janet
Hooke and the many individuals and
research groups who contributed.
The Trust is grateful to Manchester
Airport authorities for recently (September
1995) agreeing to our request to allow
recording and research prior to the
announcement of the Inquiry decision. Any
requests for this or for further information
should be directed to: Jill Smethurst, Special
Sites Officer, Cheshire Wildlife Trust, Grebe
House, Reaseheath, Cheshire CW5 6DA.
(Telephone 01270 610180, Fax 01270
610430)

Further Reading
Wilson, A. A. (1993).
The Mercia Mudstones (Trias) of the
Cheshire Basin, Proceedings of the
Yorkshire Geological Society, Vo/. 49, part 3.
Grayson, R., Smetllllrst, J.,
Browne, T. (En press).
'Meander Cutoffs of the River Bollin near
Manchester Airport and Collapse Breccia of
Cheshire Salt. ' North West Geologist.

They're working to protect geologically
important sites in West Yorkshire - and asking
for the public's help in doing so.
The area's RIGS Group wants to hear from
anyone if they know of a rock or fossil site under
threat which they feel should be on a 'protected'
register. The Group has produced a handy liule
leaflet showing the geology of West Yorkshire and
outlining what can be found there.
For instance, discoveries have included a 38,600
year old mammoth tusk, 13th Century coal
workings, 12th Century iron workings - and fossil
freshwater mussel shells from 300 million years
ago. Other finds remain to be made and this is
where the RIGS Group needs the public's help - to
identify places which just might be the site of the
next major fmd or which, at the very least, provide
another piece in the jigsaw of the area's history.

If you

want to know more about West Yorkshire
RIGS Group, write to them clo English Nature,
Bullring House, Northgate, Wakefield WFl 38J.

Chainnan. Association of Welsh RIGS Groups
and Gwynedd RIGS Group
Brilliant sunshine on the north Gwynedd coast
graced the second Annual Forum of the
Association of Welsh RIGS Groups (AWRG)
in September, sponsored by the Countryside
Council for Wales (CCW) and opened in
L1andudno by its Chairman, Michael Griffith.
Fifty-four enthusiastic delegates from
constituent groups in Gwynedd, Clwyd
(NEWRIGS), Powys, Dyfed and Glamorgan &
Gwent, and observers from English RIGS
groups, English Nature, The Wildlife Trusts,
Welsh planning authorities and CCW, spent
two days in formal session, workgroups and
visiting key sites.
The Forum marked the fust anniversary of AWRG
after the Glamorgan & Gwent Group in 1994
completed the Welsh RIGS Group map,
stimulating the creation of a national presence.
With Regional Working Groups proposed in
England, Welsh RIGS members reviewed
objectives and progress since the 1994 Brecon
Forum with their English counterparts. Area
groups have designated over 50 RIGS, although
progress reflects the individual group's stage of
development, and it was apparent that benefits of
confederation exceed the exchange of mutual

Dennis Woods (University of Wales) and
Margaret Wood (Countr}'side Council for
Wales) celebrate the placing of a plaque in
memory of Edward Greenly.
The plaque is sited at
Ffynnon Eilian, near
Amlwch, Anglesey,
where Dr Greenly
completed
survey
work for his epic
memoir The Geology
of Anglesey. The
plaque was placed
to
celebrate
the
centenary of the start
of his wQrk in 1895
and
was
the
culmination of a year
of
lectures
and
excursiom in his
honour.
The

plaque

was

advice and assistance.
AWRG's national identity streamlines the RIGS
partnership with CCW, facilitating funding and
other support from the statutory authority and
Margaret Wood's
role as its RIGS co
ordinator.
CCW
commissioned
research on Soils
and
RIGS
for
AWRG by David
Jenkins and Bruce
Lascelles
(Uni versity
of
Wales) and John
Conway
(Royal
Agricultural
College,
Cirencester), was
presented t9i''- the
Forum. AW'RG is
clarifying the role of
.'
RIGS to national
counterparts
in
Welsh wildlife, nature conservation and planning
communities and, crucially, voluntary geological

conservation in Wales with Cadwyr Creigiau
CYlmaeg (CCC). RIGS is the non-statutory arm in
Great Britain's strategy for Earth science
conservation (1990); CCC, an independent
network, exclusively SUpp0l1S SSSI (Geological
Conservation Review) conservation in Wales.
AWRG and CCC have a collaborative agreement,
including exchange of representatives, to avoid
confusing the Welsh conservation effort.
The Forum set about consolidating AWRG's
future course through invited keynote talks,
workshops and site visits, examining complex
conservation problems under the Forum theme
RIGS : Education & Public Awareness. Greg
Carson (The Wildlife Trusts), Cynthia Burek
(Open University & NEWRIGS) and Jill
Smethurst (Cheshire RIGS Group) addressed the

...

provided by the initiator of the project, Terry
William, (University of Wales, Bangor). The
site is to become a RIGS for its historical
interest.

AWRG delegates visit Conwy Mountain. (Photo by Greg Carson)

relationship of RIGS to the Biodiversity Action
Plan and Agenda 21, public education and
planning respectively. Recommendations of the
Soils and RIGS project, identifying and including
soils in RIGS notifications and notifying key soils
sites in their own right, were adopted, Workshop
outcomes (on notification, planning & safety;
education & public awareness; broadening the
scope of RIGS; site documentation; and RIGS &
self-sustainability), which also embraced the
keynote addresses and site visits, will drive
AWRG policy towards the 1996 Forum.
The need for AWRG is underlined by the scant
reference to geological conservation per se - and
none to RIGS - in two Welsh Office public
consultation drafts for planning guidance of the
new unitary authorities, Planning Guidance
(Wales) : UDP in Wales and Planning Policy
Guidance
(Wales).
AWRG
has
made
representations for formal recognition of the
RIGS scheme in geological conservation in
Wales, giving it equal status with its English
counterpaI1 PPG9, and for strengthening
reference to geological conservation. Although
the outcome is not yet known, AWRG is
encouraged that CCW has taken up the issue on
our joint behalf. Such vigilance and collaboration
on the national stage will enhance our delivery of
RIGS to the heart of the community to which our
geological heritage belongs.

Andy King,
Colin Prosser,
Tom Moat,
English Nature
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nglish Nature is adopting an
holistic approach towards
Earth heritage conservation
which is aimed at integrating
geology and geomorphology with more
'traditional'
aspects
of
wildlife
conservation.
Background • the NCC strategy

In 1990, the Nature Conservancy
Council published its strategy for Earth
science conservation which provided for the
fIrst time a cohesive focus and framework
for geological and geomorphological
conservation in Britain. The strategy was
developed through wide consultation and
the help of a wide range of staff throughout
the Nature Conservancy Council. Its six
main themes were aimed at promoting
participation from all with an interest in
Earth science conservation. The success of
this 'milestone' strategy may be measured
by the achievements made against all of the
themes (Table 1). A wide-range of bodies
including statutory agencies, geological
societies, museums, schools, landowners,
site managers, local authorities, local and
national conservation organisations and
industry have contributed to, and shared in,
this success.
Five years on, a number of signifIcant
developments and changes have taken
place, providing new opportunities and
challenges for Earth science conservation.
Consequently English Nature has reviewed
the NCC document and developed a new
strategy to direct its activities in England
and
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principles established in 1990.
Three major developments have shaped
English Nature's new approach.

Sustainable development
The 1992 Earth Summit in Rio de
Janeiro, Brazil thrust the concepts of
sustainable development and biodiversity to
the fore, recognising the vital role that local
communities have in setting their own
environmental
agendas.
Sustainable
development attempts to reconcile society's
desires to achieve economic development
and higher standards of living, with the need
to protect and enhance the environment for
present and future generations.
One of the main products of the 1992
Summit was the establishment of 'Agenda
21' which places great emphasis on the need
for all sectors of society - local government,
business, the voluntary sector, individual
citizens - to actively participate in the
formation of effective local and national
strategies. To date, local government has
been at the forefront in developing Agenda
21
and this provides a tremendous
opportunity for the local delivery of Earth
heritage conservation which English Nature
is keen to utilise.

International aspects
The [list 'International Symposium on
the Conservation of the Geological
Heritage' (held in Digne, France in June
1991) projected Earth heritage conservation
as a global issue and established a marker
for future developments of the subject. The
1993 'Malvern International Conference on
Geological
and
L and sea p e
Conservation' further
strengthened
links
between nations and
debated the issue of an

international convention on Earth resources
and processes and their sustainable use.
International co-operation and sharing of
experience is clearly a key mechanism to
progress Earth heritage conservation.

Natural Areas
English Nature has embraced an holistic
view of nature conservation and has
developed a system of 'Natural Areas' to
bring wildlife and Earth heritage
conservation closer together. Natural Areas
are tracts of land unifIed by their underlying
landforms, geology and soils which display
characteristic vegetation types and wildlife
species and support broadly similar patterns
of landuse.
The close dependency of Natural Areas
on
underlying
geology
and
geomorphological processes provides a very
real opportunity to integrate wildlife andl
Earth heritage conservation. People who live
and work within a particular Natural Area
often feel a ~trong 'sense of place' with it.
Links of this kind help create closer worki ng
relationships between conservationists and
land managers, in turn helping to establish
what objectives, management and threat
deflection is required to ensure the area's
sustainable management.
Themes for the future
English Nature's future work in Earth
heritage conservation will be steered by five
strategic themes listed below (with some
highlight actions):
Theme 1. Managing and safeguarding
the resource
English Nature's Earth heritage
conservation
is
founded
on
the
completion and maintenance of the
geologicaVgeomorphological SSSI network.
Future attention will focus on achieving

Visitors at the Luhronh 'rmmple 
Q

c1o,,'sir: oHractiofl of EIlg/i ~h geolng\'.

(Ph()1o from English NcIJure)

adequate and positive management
of these sites. English Nature will:
•

Complete the notification of
GCR sites as SSSIs
• Maintain and enhance the
SSSI network within a Natural
Areas fonnat
• Produce a position statement
on responsiqle fossil collecting
• Provide overall strategic
guidance and specialist advice
to the RIGS movement, with
particular emphasis on helping
groups become self-sufficient.

Maintaining the SSSI network

Notified >95% of all identified GCR sites as SSSI
Helped ~afeguard our Earth heritage by providjng specialist
advice to local staff and external partners.

Expanding the RIGS network

Co-ordinmed the development of a countr)'-vVH!c RIGS
(Regional!) Important Geological/geomorphologil:al SIte!')
network. Co-funded iI Kational RIGS Officer PO~l.

De\'elopiog new conservation
techniques

Assisted in the llevelopment of a coastal managed retreat
poUcy and 'soft' t:o~tal defences. Produt:ed, with key
panners. a disl.:u~~iolJ documem on roads and geological
conservation.

Improving site documentation Produced Site M"'lagemelll Brief~ for all Earth science SSSh in
Theme 2. Integrating Earth
England.
heritage and the
Increasing public awareness
Co-ordinated the publication of Earth Heritage.
bolistic approach
Part-funded and contributed to Earth Heritage COII,fcn'alio/l
The Natural Areas approach is
published by tIle Open University and the Geological Society.
substantially based upon a
Produced an in-house series of Earth heritage conservation
geological/geomorphological
leaflets for targeted customer groups.
framework and provides an ideal
De\CJoping Inlernationallinks Assisted in joint ho~ung the Mul\'em InternatIOnal
vehicle for the delivery of a new
integrated and holistic approach.
Conference.
This will make the most of Tabte J. Some of Erlg/ish NllJure's achievements ill Earth herilage cQlI5ervation sinet 1990.
opportunities to incorporate Earth
Site Management Award for best
heritage interests into key nature Theme 4. Raising awareness
management/enhancement on. local sites
conservation schemes and provide a
Increase support for Earth heritage
mechanism for closer working practices with conservation by making the greatest • Promote opportunities for urban
geology conservation.
land and site owners. English Nature will:
possible use of the media, enhancing public
of
the
interest
and
value
of
their
awareness
• Produce Earth heritage infonnation
Earth herit5t. English Nature will:
sheets for all Natural Areas promoting

•

•

Earth heritage as an integral part of
nature conservation
Assess the environmental concepts of
Critical Natural Capital and Constant
Natural Assets as applied to Earth
heritage sites
Investigate the development of a
Geological Enhancement Scheme
to achieve successful positive
management at key Earth heritage
sites.

Theme 3. Influencing the infllJencers
A number of key institutions have to be
influenced to make favourable decisions if
the successful integration of Earth heritage
conservation is to be achieved and widely
recognised. English Nature will:
•

•
•

Produce examples of best practice for
local government authorities
highlighting the inclusion of Earth
heritage conservation in local
action/geological conservation plans
Investigate a new Geological Award
for Industry scheme
Commence integrated Earth heritage
conservation awareness or training
schemes for local authorities,
government departmen.ts, planners,
major developers and voluntary
conservation organisations.

•

•

•

Investigate the best means of increasing
on-site signboarding, trail-making and
site clearance programmes
Continue production and promotion of
Earth Heritage magazine with
partners
Continue pu.blishing relevant articles in
influential media.

Theme 5. Involving the public
Take.Earth heritage conservation to the
public by using educational opportunities;
and encourage, enthuse and enable the
public to become involved in projects they
have initiated. English Nature will:
•

•

•

Actively support the creation of new
Local Nature Reserves with Earth
heritage interests, working alongside
RIGS groups and local authorities, and
promote the positive management of
these reserves by the local community
and conservationists
Utilise educational opportunities (eg.
with museums, the Earth Science
Teachers Association and the
Geologists' Association) and
assist the production of EW1h heritage
conservation booklets and teachers'
packs
Explore the feasibility of a new local

English Nature is adopting a new,
integrated way forward to deliver Earth
heritage conservation as an integral part of
nature conservation as a whole. This will be
a challenging task but through continuing to
work with partners, we believe it will bring
greater conservation rewards.

Duff, K, (1994),
Natl/ml Areas, English Nature's new
approach to cOllsel1.'ution based 0/1
geology. Earth Heritage, J. 8-12.

NaJ.ure COllservancy Cou1lciL (1990).
E{Jrthldence cO/1serrat;o/1 Ul Great Britain
- a strategy. NCe, Peterborough, 84pp + 6
appendices.

O'Halloro1l, D., Green, C, Harky, M.,
StOllley. M. and Knill, j. (eds.). (1994).

Geologiral and Landscape COllsen'ation.
Geological Society, Londo1l. 5JOpp.

hostier, C (1995).
Comel1';ng our Eanh heritage thmugh
Natuwl Areas. Geoscielllist, 5 (3), 19-20.

Landscape
nterpretation-

c

Peter Keene,
OX.ford Brookes Universif)

andscape conservation in the
United States is commonly
associated with the development of
the world's first and most famous
National Parks. This has gone hand in
hand with the development oftechniques of
landscape interpretation which are the
envy of the world.
The success of both landscape
conservation and. interpretation in the
United States is seen as being ultimately
related to cultural attitudes, both by the
decision makers and the general public as
recipients of interpretation.
Examples ofgood practice in landscape
interpretation in the United States abound.
In this, the second of two articles, some of
the underlying attitudes to landscape and
interpretation are explored in the hope of
identifying elements that could be used as
successfully in the United Kingdom.
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Attitudes to Landscapes
The cultural history of the United States,
including the exploration of the west, the
tenacity of religious teaching in a frontier
society and the vision of 'America the
Beautiful,' has arguably created a distinctive
attitude towards landscape not shared by the
general public in the UK or the rest of
Europe. What are these attitudes and to what
extent are they transferable?
The cultural interaction between people
and landscape in the United States has been
comprehensively explored in literature
(Under an Open Sky; Terra incognito.) and
is beyond the scope of this article. However,
it is a fascinating area and does illuminate
the reasons underlying the initial
establishment of the US National Park
system and the reverence with which the
wilderness was regarded, at least by the
educated decision makers, towards the end
of the 19th Century: a dawning awareness of
the need for conservation
as
the
west
was
plundered.
It would be interesting
to speculate on how the
'west' might have been
won from the west. Would
the
original
western
National Parks have developed if the
dominant colonisers had been Japanese
arriving from the Pacific? Or the Russians,

whose permanent fortified trading stations
crept down the Californian coast in the 19th
Century. Although this marked the eastern
extremity of an over-extended empire, the
southerrunost Russian station was set up in
Fort Ross in 1812 , only 70 miles north of
San Francisco Bay.
The energy and determination that saw
the initiation of the National Park
programme was very much the product of a
critical moment in the history of the United
States. It has been suggested that the nation
needed to save the
sequoia from lumbering
as a symbol for· an
optimistic future. The
Sequoia National Park
was created in 1890.
Driven
by
a
veneration of religious
intensity, the wilderness
was regarded by some as
the salvation of the
nation. The views of the
general public were
perhaps more ambivalent
and better reflected in
commercial
films
depicting the era.
As John Rennie
Short points out,
'Westerns' of the early
part of this century were
celebrations of the
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relative affluence, all of which stimulated
the acquisition of National and Forest Parks
and National Monuments in the earlier part
of this century is, it appears, over.
Landscape conservation could now be
considered to be facing the same constraints
- financial, political and cultural - that face
landscape conservation bodies in the UK
and with no greater success. If Dwight
Rettie is to be believed, the US parks have
lost their vision and are being tossed about
in a sea of indecision, tom between the wish
to preserve the wilderness and the remit to
make the parks more accessible for the
enjoyment of the nation.
An example of the style of
controversy surrounding current
efforts
to
increase
landscape
protection is the Californian 'Desert
Bill,' which was a prime time TV topic
duri ng my 1994 visit.
The Bill proposed to increase the
taming of the wilderness and it took 70 extent of National Parks in California
years before Westerns truly reflected the at a cost of $3,000,000, principally by
wilderness as a Garden of Eden and the establishing both Death Valley and the
coming of civilisation as the beginning of Mohave Desert as full National Parks.
the Fall.
Despite Ca~mia's reputati(m as an
The cultural inheritance of the United environmentally conscious State,
States, perhaps with some notable opposition, led by the 'Californian Desert
exceptions such as McDonald's, is not Coalition,' was fierce, strongly supported
transferable. FU11hermore, the era of by the local rural population. It was
American national self-confidence, the suggested that the money would be better
open, easily-purchased land, the cultural spent on tackling social problems
consensus amongst the decision-makers and or
spending it on, already
underfunded, established parks.
Federal agencies, including
the Bureau of Land Management
and the' National Wilderness
System (established in 1963),
already controlled 33% of
'desert' lands and this was more
than enough. Furthermore, since
95% of visitors did not back-pack
or hike in the designated areas, it
suggested investment here was
misdirected.
The setting was exotic, but the
line-up was familiar. Supporters
for the National Parks drew attention to the
necessity to protect areas for future
generations and pointed out that one doesn't
need to visit wilderness areas physically to be
aware that they are all around you in the
parks. As has always been the case, the
greater support for the National Parks
concept came from the State's urban areas.

"•

However, nationally, despite a seeming
paralysis of Govenunent, such is the esteem
with which the National Parks and National
Monuments are held, it seems inconceivable
that great swaths of the United States will
not continue to be protected and conserved
for the benefit of the people.
The problems are financial, the pressure
of more visitors and a cultural ground swell
of conservatism which could tempt the
Government to merge National and Forest
Parks. Such a move would be seen by many
as a manoeuvre towards the eventual
commercial exploitation of National Park
land.
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In England, too, the National Parks face
further erosion of aLready weak planning
controls as a quango-besotted Government
moves to increase control over National
Parks Authorities.
10 the United States, the sharp contrast
between strong planning protection within ......
parks and monuments and the lack of
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~ Visitor selection
The most famous parks and monuments,
those associated with the imposing
landscapes of the west, are mostly far from
large urban centres. Visitors to these parks
mainly arrive by car and do not represent a
balanced cross-section of the population,
either economically or in terms of their level
of education.
The Grand Canyon, Bryce and Zion
National Parks illustrate this position well.
The largest category of visitors to the Grand
Canyon in 1993 were families travelling
with their children as part of a summer
vacation, although 70% of those travelling
by bus were over 54 years old. Some 82% of
US visitors described themselves as Anglo
American. 10% of visitors were from
overseas; 5% were Hispanic; 1.5% Black
and 1.2% Native American.
Almost 20% of car travellers earned
over $70,000 a year. Over 70% of visitors
had had a post-high school education, either
graduating from a college or (25%) with a
post-college education.
The most common categories of
activities listed by visitors were viewing
natural scenery (95%), nature observation
(37%), day hiking (27%), photography
(50%), visiting exhibitions and museums
(21 %). This is a target audience that most
interpretation centres can only dream of.
Those parks located closer to urban
areas are under increasing pressure, not so
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Guided walks in a US National Park are
invariably
spontaneously
interactive.
Direct questions from the ranger which
would freeze an English party into reserved
silence are answered with an enthusiasm
umelated to the ignorance of the respondent.
One cannot but reflect on the degree to
which the success of on-site, adult, public,
landscape interpretation is, in part, the
product of the American character, which
often exhibits a directness and a degree of
enthusiastic
inquisitiveness
which
stimulates interactive thought-provoking
field interpretation.

Rights of way

Interpretative skills

The UK is relatively well-served with
footpaths and bridleways. In the United
States, particularly in the south-east, access
to countryside, other than State or Federal
land, is much more restricted. This makes a
visit to parks or monuments an occasion; a
valued experience more likely to stimulate
interest in conservation.

Affiuence
Despite gross disparities of
incomes within the United
States, those who visit National
Parks are generally affluent,
certainly by British standards.
Several
park
officials
suggested that this prosperity
has
fostered
a
certain

cle

improvidence in the American character, a
trait which I had previously interpreted as
open generosity!
It was thought that much of the literature
bought by visitors was impulse buying and
did not reflect any lasting interest in the
subject.

much simply from VISItor numbers, but
because the recreation'al demands of a large,
mobile,
urban
population
seems
increasingly to conflict with the perceived
conservation role of parks.
Such pressure is categorised as
'inappropriate use' and includes recreational
litter and camping, illegal hunting, the
improper use of off-road vehicles, plant and
animal collection, vandalism and graffiti.
As in the UK, urban park sites
commonly have vandalised information
boards. Parties of youths entering the
Sequoia National Park in open pick-up
trucks at weekends are commonly stopped
and cautioned by rangers ;,whose role in this
situation increasingly becomes that of
policemen.
Graffiti is not just an urban phenomenon
and neither is it a modem manifestation. The
close proximity of these two notices,
pictured on the opposite page, is a reminder
of the equi vocal status of graffiti.

National character

Although the list above is not
exhaustive, it suggests a search for
transferable attitudes is stimulating but
inconclusive.
There are, however, many instances in
the United States where experience,
thoughtful presentation and a lack of
academic hang-ups have produced excellent
examples of good practice and transferable
skills which could be emulated in Britain.
One last simple example of good
practice is the frequent effective use of
'persuasive communication' on notice
boards. Abrupt commands such as 'keep to
the path' or 'drop no litter' are often
softened by interesting explanatory detail;
information which passers-by will stop to
read
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ost
people
accept
aggregate - crushed rock
and sand and gravel - has
to be produced to meet the
needs of economic development. All three
are required for almost every civil
engineering projecs, and demand for them
rises inexorably.
The economic problems of the past few
years have done little to quench our appetite
for these commodities and a dramatic
increase in consumption is predicted by the
end of the century.
Areas where these materials have been
traditionally extracted, such as the Mendips
and Leicestershire, will be unable to sustain
this increased demand. Inevitably the search
will switch to pastures new.

Other Sources
As part of this exercise, other sources of
building material are being considered,
particularly dredged aggregate and waste or
secondary material. Its use is not new. In
England and Wales, around 10% of building
requirements are satisfied by the use of
waste (construction waste, for example) or
secondary (including colliery spoil)
products.
Technical and economic factors limit

the use of waste and secondary material, as
do environmental costs. Noise, dust and
energy consumption are all caused by the
need for transportation and, as with
producing primary aggregate resources,
they are unavoidable.
Over-specification, identified as a
problem in a report by the Building
Research Establishment, may also preclude
the use of lower grade material.
Despite these factors, it remains
Government policy to encourage a greater
use of recycled and secondary material. And
it was with this in mind that Scottish
Natural Heritage commissioned a report
from Pieda plc, in association with Babtie
Geotechnical, to consider the scope for
greater use of the abundant stockpiles of
colliery spoil and oil shale in particular,
legacies from the Industrial Revolution in
Scotland.
This study was not designed to be as
comprehensive as the in-depth reports
recently produced for the Department of the
Environment. The more modest intention
was to find whether a more detailed
investigation would be worthwhile.
Pieda reported 220 million tonnes of
secondary material in Scotland, which is
capable of making a substantial contribution
to meeting the demand for aggregate, now

running at around 34 million tonnes per
annum.
The potential uses for secondary
materials in building and road construction
are many and varied. General fill, aggregate
for concrete, brick and concrete block
manufacture, earthworks and capping layers
in road construction are just some of its
niches.

tYpes of
Secondary Material

Industrial by-products:
• Power station ashes -pulverised
fuel ash (PFA) and fUrl/ace
bottom ash (FBA)
• Demolition and constructioll
wastes (rec)'cled material)
• Road and air:field pUl'emellts
(rec:ycled)
• Metallurgic slag

Mineral wastes:
•
•
•
•
•

Spent oil-shale
Colliery spoil
Slate waste
Quarry waste
Others, including lead, zinc,
gold and bmytes

Secondary material comes in many
forms and is stockpiled at many locations
throughout Scotland.
The total of 220 million tonnes
estimated by the study covered all the
categories identified in the panel. Much of it
is made up of spent oil-shale and colliery
spoil and significant quantities of pulverised
fuel ash.
Spent oil shale is a resource that is
unique to the Lothians. It is a waste product
of the oil-shale industry that operated in the
Livingston area between 1860 and 1962,
pioneered by James 'Paraffin' Young.
Spent oil-shale is stockpiled in 'bings'
that are typically 30 to 40 metres high and
up to 80 hectares in area. Some of the
estimated 120 million tonnes of oil shale
have already been used for brick-making
and low grade fill in road and other
construction projects.

Substantial Barriers
However, substantial barriers prevent its
increased use. Contractors are reluctant to
use it as the industry still perceives
significant technical disadvantages. Spent
oil-shale can only compete effectively in
direct cost terms with primary material
when the construction project is in close
proximity to a suitable source of supply.
On projects further afield, transport
costs reduce the attractiveness of this
material and more readily available supplies
of sand and gravel will be sought nearer to
the construction site.
Some bings are preserved as industrial
monuments and others are of considerable
interest from a nature conservation
perspective. However, despite these
constraints, significant opportunities exist

for the increased exploitation of this
resource.
Colliery spoil heaps are scattered across
central Scotland - there are some 100
million tonnes of them. Past uses include
embankment fill, brick-making and block
production. However, as with spent oil
shale waste, there are considerable barriers
to increased use.
It is still widely thought of as having no
commercial value because of its variable
quality and the possibility of combustion
(this latter 'problem' can be- discounted if
compaction is done in accordance with best
practice). But despite research, field trials
and general use, reservations about its use
still persist.
Pieda also considered the effects of
increased use of secondary material and
concluded there would be a clear
environmental benefit in substituting
secondary material for rock, sand and
gravel.
Reasons included its lower visual
impact on the landscape, wildlife
disturbance and pollution, reduction in
land-take and requirement for dumping
qualTy waste. Substitution will also reduce
the need for primary aggregate which is one
of our most important natural resources.
Despite the compelling case for the
increased use of secondary material, its
CUlTent annual consumption runs at just
3-6% of the total requirement for aggregate
in Scotland, as opposed to 10% in England
and Wales.
This represents a rate of consumption of
only I % of the total 220 million tonnes
available. In addition to the barriers to
increased consumption discussed above, the
relative abundance of rock, sand and gravel
reserves in Scotland is perhaps the most

important factor.
Scotland is self-sufficient in primary
aggregates and is a net exporter, with 11 %
of its production being exported and only
I% being imported.
This abundant supply of low cost/high
quality aggregate is located close to the
major centres of demand. Within the
Central Belt, primary aggregate usually
becomes uncompetitive beyond a range of
30 miles. It is against this background that
the increased use of secondary material
must compete.
A further study is being considered
which will look in greater detail at the
financial and economic impacts of
increased use of secondary material. It is
only then that.. its contribution to the
sustainable use of our mineral resources can
be accurately assessed.

Artlp Economics and Planning. (1994).
Occurrences and Utilisalion of Mineral and
COll.siructi011 Wastes. DepClrtmenr 0)' the
EIll'irolll11elll Geological and Minerals Planning
Research Programme. HMSO. London.
Building Research Esrablishmelll, (/992).
Efficient Use ofAggregates and Bulk Construction
Materials: 771l: Role of Specifications.
HOlI'ard Hwnphries alld Partners. (1994).
Demolition and CrJl/,ltruction \Y(lStes in the UK.
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oil deserves recognition as a key
national heritage resource. It can
hold a valuable record of the
changing environment since the
last glaciation ended, and it is an
important component of current
ecological systems. Soil is a complex
three-dimensional entity, determined
primarily by the parent material's
nutrient status and texture, and by the
drainage conditions. The resulting soil
classes, or 'series', may show great
diversity across a landscape, over 100
having been defined by the Soil Survey of
England and Wales. The unit of study is
the soil proflIe, a vertical section of a
succession of distinctive horizons.
Present-day ecosystems are better
understood with a knowledge of their soil
component, and past environmental
conditions, including human activity, can
also be deciphered from the study of soils.
The effects on our soils of pollutants and
fertilisers are currently of great interest
as are the effects of climatic change on the
plants and animals that live on and in the
soil.
Past changes in environment and

consequent processes over the last 10,000
years (the Holocene) may be recorded in
soil microfabrics, and these need
investigation if future trends are to be
predicted. Classic but rare examples of
variations arising from changing
environmental factors over time are also
found in buried soils (palaeosols), and
these must be recognised and conserved
now for future research.
Normal land use can destroy soil
profiles
through
ploughing
and
cultivation, and the exposed soil often
revegetates rapidly. It therefore tends to
be the less fertile and uncultivated soil
profiles which are more often represented
and survive in stable exposures. However,
it is essential that we retain suitable sites
of the whole range of soils in their
unaltered state so that future long-term
studies can take place.
A project backed by the Countryside
Council for Wales (CCW) has therefore
been carried out to examine the potential
of
RIGS
(Regionally
Important
Geological/geomorphological Sites) to
incorporate representative soil profiles
for both teaching and research.

Rice Lascelles
and David Jenkins,
School of Agricultural
and Forest Sciences
University of Wales

CCWIRIGS Project
The importance of soils was first
recognised by the Association of Welsh
RIGS Groups (AWRG) at their 1994 Forum
in Brecon. At that meeting it was
unanimously decided that:
1) A greater recognition and understanding

was needed of soils as a component of
integrated environmental systems
2) Greater protection was needed for
exposures of soil profiles of interest
3) There should be a brief to ensure the
inclusion of soil profiles within RIGS.
The resulting project's aim was to
collate the available information on soil sites
of value and interest in Wales, and to
recommend how they might be conserved.
David Ball, working for CCW in 1993,
linked soil survey and CCW scheduled site
maps. He reported that, of the 49 soil series
identified in Wales, all but one could be
located within existing designated sites. If
these conclusions are correct then the soil
resource in Wales should be amply protected
by existing designations - if sites are being
managed and conserved without disturbing
or degrading the soils. A systematic study in
the field is now needed to confirm this
position. In Scotland, a report on the
conservation of soil for Scottish Natural
Heritage noted that sustainable management •
of special interest and designated sites in
Scotland needed an understanding of soil
conditions and processes.
The views of interested parties in Wales
have now been sought and selected sites
have been visited to establish a routine for

their description and assessment. Sites of
possible interest have been proposed in
North Wales, the Gower Peninsula and
around Aberystwyth. Overall, however,
there were few suggestions for specific sites,
and more would be welcomed. This may be
due to the impermanent nature of sites
involving agricultural soils, or to a current
reduction in soil research, or equally it may
reflect a wish, noted at the 1995 AWRG
Forum in relation to geological sites, not to
publicise sites of special interest.

Although Cwm Idwal is protected for its
biological, geological and landscape value,
its equally interesting soil resource is not
mentioned. Three main soil types occur 
gley, podzol and, anomalously, brown earth.
Until recently useful soil profiles were
exposed, allowing all aspects of the
landscape to be observed, but concern over
severe path erosion led to these exposures
being walled up and temporarily lost for
educational purposes.
Reducing the impact of erosion may
have to have priority in such cases, but it
raises the point that all aspects of the
landscape should be considered in
conserving sites, including the soil
component. This would lead to a much
fuller interpretation of a site for the visiting
public, precisely the people who need to be
brought onto our side if conservation
measures are to be fully effective.
The pilot study's conclusions can be
illustrated by a site at Mynydd Bodafon,
Anglesey (SH471852). This is proposed as
an ideal RIGS because of its value for soil

e

research and potential for teaching purposes,
and also because the exposures of interest
could be lost through waste dumping,
landscaping or revegetation.
At this site, typical podzol profiles of the
Bodafon Series are exposed in a disused
gravel pit. Here glacial, periglacial and
pedogenic features, originating over the last
20,000 years, can all be observed, but it is
the specific pedological interest which gives
the site its vjllue and potential. The soil's
trace element status is also of special interest
and its linkage with similar data on other
podzol profiles across North Wales has led
to an improved understanding of what
happens when airborne pollutants are
deposited on soils.

Greater attention should now be paid to
soils to elevate them to their rightful place as
a key national resource and to ensure a more
holistic approach to site-based conservation.
Where representative or scientifically
valuable soil profiles are exposed, these
should be conserved to ensure their survivaL
It has been shown that RIGS are a suitable
system for this and that the record sheets,
devised by Gwynedd RIGS Group and used
in the AWRG-inspired study, can be
employed to obtain data with very little
modification to their existing format. All
information can be put onto the GD2
database, and the 1995 AWRG Forum
agreed that it should also go onto any future
database on the internet. Thus RIGS could
provide a suitable means of conserving our
soils

The authors would like to tllllnk CCWfor
.frmlling this work alld Margaret Wood alld
Stewart Campbell for advice during the
project GILd for rhe use of rhe GD2
database.
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lternative', 'environmentally salmon fishing, a vital part of the economy
friendly' or 'green' methods of in several regions. This type of management
river management and control has a long history and contemporary
have
given
rise
to
a procedures have to operate within
proliferation of text books and manuals in constraints determined by past practices.
recent years.
In
general,
the
most
Issues for river management
appropriate place to use this
in Scotland
material is in lowland river valleys
where gradients are low and rates
[in approximale order of signijicanc:e]
of fluvial process operation are
• River bank prolection and prevention of erosion
slow.
• Alleviation of localised flooding
Experience
with
ri ver
•
Maimenance and improvemenl of.fish habilll!
management in Scotland and
• Prolection of engineering nmclures (mainly bridges)
consultations with practising river
• Emsion or aggradation of the ri\'er bed
managers shows that the problems
• Alignment of river channel confluences
encountered in upland rivers are
often very different from those
discussed in the text books.
Practical River Management
There is, however, a lot of information
River management is governed by the
available on managing such rivers, much of
it from overseas, which can be used to natural characteristics of the river, past
suggest possible 'alternative' solutions to work on the site, the limits of jurisdiction,
particular problems. This knowledge has and available finance.
been compiled into a single source and forms
Effecti ve management depends on
the basis of a report to Scottish Natural sound planning, liaison with all interested
Heritage, from which this article is derived.
parties and careful evaluation of a range of
alternative solutions to the problem
River Management
encountered.
Issues in Scotland
Management projects involve numerous
phases. It is especially important that
The uplands
of Scotland are implementing a scheme is not regarded as
characterised by high drainage densities and the end of the project. Effective
steep boulder and gravel-bed streams and maintenance and continued monitoring and
rivers. Such rivers are quite wide and improvement assist in ensuring both the
shallow, with a tendency to migrate laterally efficiency of particular schemes and the
across their floodplains, so eroding banks. development of knowledge to help in future
This natural instability causes difficulties project design.
for river managers, who need to understand
Throughout the planning procedure it is
the geomorphologicaI history of a site to necessary to consult all interested parties
make effective modifications.
and to ensure they are involved in the
Many Scottish rivers are managed for processes at an early stage.

There is a common tendency to consult
'environmental' interests towards the end of
the design process, when the only changes
that can be made are cosmetic. These
interests should be considered earlier, when
the nature of the problem and possible
options are being defined.

A framework for
project planning
and design
• Analysis of Ihe symploms and
cal/ses of the idel/t(fied problem
• COTlSuIJari(m. identification and
assessmenl of the advantages
and disadl'alltages of the
arGUable options
• Assessment of technical feasibility,
enviI"Onmemal acceptability and
economic ,'iabilif-', of the oplion.v
• Detem,ination of the 'best'
option(~) and preparatio/1 of
defailed design
• COIlSllltatio/1 to obtaill appm\'QI
for the aClual design
• Tmplementali01I of the

managemen I scheme

Trevor Hoey, David Smart,
Gany Pender and Neil Metcalfe,
University of Glasgow
bank by using hard materials.
In many cases such methods are
unavoidable, but in others there are
alternatives. The extreme alternative of
leaving the river to erode as part of the
natural processes of channel evolution
(which usually involves depositing eroded
material further downstream) may not
always be viable.
Other methods include using a range of
natural materials to protect the bank, or
some means of deflecting the flow away
from the eroding bank. In all cases, a
method which dissipates the flow energy is
preferred to one which deflects the flow
downstream and causes the problem to be
transferred rather than solved.

Similar issues also arise with the other
problems. Where flood banks, for example,
can be located some distance from the
channel the result is more natural,
environmentally sound and aesthetically
pleasing.
Constraints on land availability,
however, often preclude this more natural
solution. As a recent example from the
Borders shows, it is possible to cause
problems by insensitive river management
in cases as .~pparently simpie as placing
boulders 'randomly' within the stream.
Careful boulder placements can be almost
undetectable except at low flows.
Thus it is not just which management
option is selected that is important, but also

Options for the control of river bank erosion
• Lem'e the hank 10 erode. (//1(1 plan land lIse accordingly
• Use l'egetCltion to .1'la/Jilise the bank., Gnd ban !:rcdllg
• Use a 'hard'retaining wall 10 COl'er and protect the bank
• Use a retaining ,,'all of ""gl:fati(lII. often lIith geotexlile corer.
to protect the bank and di~perse the power of the ri l'erfloll'
• Modify the c!ul/Il1el 10 dissipate floll energy (often using in-channellJenns)
• Re-profile the 1){lIIk to {/ lower, 11I01'1' swb/e slol'£' angle
• Deflect theflOlI away fromlhe bank using eilher def7ectors atlttched 10 Ihe ballk
or SlIbmerged l'alleS within Ihe channel.

",,"'m,linK will, erosio" wlrere remOI'al of
regeltIlioll

and SUb~qIUIIU gra:i"K 1161'" expa,ed Il,e

bank to

lIlt ri,·".

Ri..er endriek, nenr KJlleart1.
(PIli/ill by 7'reror flney)

how it is implemented which determines the
effectiveness and environmental impact of
the work.

Many successful cases of river
management in Scotland and elsewhere
have involved the use of innovative
techniques
and
materials,
Novel
approaches are to be commended, but must
be based on careful assessment of the
range of possible options and their likely
impacts.
One should only proceed when
convinced that the proposed technique is
entirely appropriate to the environment in
which it will be applied. Traditionally river
management schemes aim to solve a
particular problem at a particular site by a
local alteration of the river regime.
Effective environmentally friendly
management is achievable only if the
context of the site within the river
catchment as a whole is considered.
Additionally, it is often possible to
enhance the environment for flora, fauna
and human activities at little additional
cost. Such beneficial work should be
implemented wherever possible.

• Appraisal of scheme perfonnance
• Maintenance alld posf
implemell/atioll moniwring. with
modific:aJions as required

lloeJ~

T.B., Smart, D.lV.J.,
Peader, G. and Mefcalje,N.
(1995).

Examples of Alternative
Management- Bank Erosion
Plli('in~ 0,5

River bank erosion has corrunonly been
controlled by directly protecting a section of
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eat: liquid geology! Up to
98% of a peat bog is
rainwater - it can contain
less solids than milk! A giant

water butt!
Peatlands cover at least 500 million
hectares, over 3% of the earth's surface,
occurring in all continents. Within the
United Kingdom there are an estimated 1.8
million hectares of peatland, some 7% of
the land surface.
With so much peat, one might well ask
why its conservation is a subject that hits
the headlines? Why is there so much fuss?
A closer examination of the statistics is
needed to find the answer.
Peat forms in waterlogged conditions
where lack of oxygen prevents dead plants
from decaying. Each year plants grow and
die, and peat steadily accumulates. It can be
thought of in geological terms as
embryonic coal.
Peat formation ceases when the surface
dries out enough for vegetation to rot after
it dies, and this can happen naturally, or as
a result of human activity. The peatland
resource of the UK includes areas which
stopped accumulating peat centuries ago,
such as the fens of East Anglia.
There are two main types of mire - peat
forming ecosystems - distinguished on the

basis of how they receive their nutrients.
Fens gain at least some of their water and
nutrients from groundwater, whereas bogs
(ombrotrophic
mires)
are
entirely
dependent on precipitation.
Three types of bog are found in the UK.
Blanket bog is the most extensive and
covers large tracts of the uplands where the
climate is wet enough. Raised bog, in
contrast,
is
generally
a lowland
phenomenon, forming isolated domes of
peat in a surrounding mineral soil
landscape. Intermediate bog is fO\lnd
mostly in wet lowland areas that are
marginal for blanket bog development.

Most Attention
It is lowland raised bogs that have
received most attention in recent years.
This does not mean that other peatlands are
not in need of conservation, but urgent
action was needed to ensure a future for
lowland bogs.
These bogs originally accounted for just
over 5% (95,000 hectares) of peatland in
the UK. Now, only some 6000 hectares

remain in a near-natural condition. There is
no guarantee that this is sufficient to ensure
a future for the wildlife of lowland bogs.
The process of lowland raised bog
formation is fascinating. Typically, it
begins with the development of fen
vegetation, often around the fringe of a
shallow basin in relatively impermeable
glacial clays. It can occur elsewhere if
drainage is impeded, particularly within
river or estuarine flood plains.
Over a period of hundreds, or
thousands, of years th'e open water becomes
overgrown by fen plants. The remains
accumulate as they fail to decompose
completely in the waterlogged conditions,
and the basin gradually fills with fen
(sedge) peat and sediment. Once full, the
plants at the centre begin to suffer from lack
of available nutrients, being effectively cut
off from both ground water flowing in and
from basal sediments. One genus of plants
is able to take advantage of these conditions
and thrive - the Sphagnum mosses.
Bog Sphagna require so few nutrients to
live that they can gain all they need from
rain, providing it falls in sufficient quantity.
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Under acid, nutrient-poor conditions, they
are resistant to decay, so new growth builds
on the dead remains of previous years. The
surface does not dry out as the moss
effectively traps rainwater, releasing it only
very slowly. The bog remains saturated
even as it gradually rises, at a rate of up to 2
millimetres a year, above the surrounding
landscape. After 5000 - 7000 years, the
centre of the peat dome that has fonned may
be more than 10 metres above the
geotrophic fen deposits.

A lowland raised bog sits like a huge
droplet of water on the flat sUlface of the
landscape. It is one of those rare phenomena
over which geologists, geomorphologists,
ecologists, archaeologists, palaeoecologists,
climatologists, hydrologists, and lovers of
wilderness can share in a common interest.
But in the late 1980's the future of lowland
bogs in the UK looked particularly grim.
All but 6% of our lowland raised bogs
have been destroyed or damaged, mostly
through drainage, to produce agricultural
land. Not only has fascinating wildlife
disappeared, but gone too are the records of
the past in terms of climate change, bog
development, palaeoecology, and our own
history. Drainage destroys the functional

deep.

value of a bog in terms of its water storage
capacity, and converts it from a carbon sink
- storing fossfl carbon, to a carbon source 
releasing carbon dioxide back into the
atmosphere.
By the late 1980's the threat of further
destruction of lowland bogs to create
agricultural land or for planting for forest
had largely receded. However, the market
for horticultural peat was growing rapidly
and technology had changed.
Old methods of peat extraction, which
allowed plants and animals to recolonise
worked surfaces, were being replaced by
peat milling. Thousands of hectares of bog
were being drained and stripped of all
vegetation, with layers of peat being
removed
progressively.
Commercial
extraction is concentrated on lowland bogs
because of the depth of the peat and the
relative ease of access. Where would it
stop?
Conservation
bodies
had
been
concerned for the future of lowland
peatlands for many years, but the
accelerated desecration of some of the most
important bogs, such as Thorne and Hatfield

HaJjield Moor
/lot a pretty sight.
(Photn by Carolille Steel)

Moors, was the final straw. In 1990 the
Peatlands Campaign Consortium was
formed to work for peatland protection. It
unites the country's leading voluntary
nature conservation organisations with
those representing geologists, (Geologists'
Association and Geological Society) and
archaeologists (Council for British
Archaeology).
A great deal has been achieved over the
last five years. Sites have been safeguarded
as nature reserves by The Wildlife Trusts,
statutory agencies and others, and
rehabilitation work is under way. Pressure
from the voluntary sector has helped the
statutory agencies to negotiate productively
with the peat industry.
In
Northern
Ireland,
planning
permISSIOn has
been revoked on
Ballynahone Bog and in Scotland, Flanders
Moss should soon be secured for the nation.
On the Clwyd/Shropshire border, Fenns and
Whixall Mosses ';"ere acquired by the, then,
Nature Conservancy Council.

Large Expanses
English Nature has been given large
expanses of peatland by Levingtons (the
successor to Fisons), but the catch is that it
is being handed over gradually, over
decades, as the company completes
extraction, leaving only a half metre depth
of peat. The Peatlands Consortium
maintains that more urgent action is needed.
Perhaps
the
most
significant
achievement of the Campaign is the
publication in July 1995 of Mineral
Planning Guidance specifically for peat
(MPG 13). This includes a strong
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A generalised sequence of raised bog development. Vegetation and raised bog
are nol shown at the same scale - typically, a site may extend to a kilomtre r".

Stage 4

more in diameter. Stage 1: Water-filled depression (lakel/och) wilh emergent
fen vegeration around the edge. Stage 2: Gradual infilling of lakel/och with
fen peat. Stage 3: Depression completely infiUed with fen peat - feeding is ,'lill
minerotrophic and the vegetation consists offen species. Stage 4: Bog starts
to fonn as the predominant inputs of water and inorganic ians swilch from
minerotrophic 10 ombrotrophic sources. Stage 5: Raised olig%mbrotrophic
elements coalesce. Stage 6: Raised bog dome showing typical fealures,
including central microform pallerlling, sleep rand and marginallagg fen.
Prominent bog pools are more typical of Irish, rather Ihan British, raised

Stage 2

bogs. (From Lindsay, 1995)

Pick up a copy of a new guide about Nortb
Cornwall and you'll never again think of it as
just wild Bodmin Moor and an Atlantic
coastline famous for its rolling waves.
A Geology Guide to North Cornwall paints an
intriguing picture of its place in industrial Britain
- taking readers back millions of years to find
out why.
It is a superbly produced guide, and not only for
the quality of its full colour, laminated pages, all
placed neatly in a plastic folder - which makes it
a practical companion to take with you on
whichever of the three geological trails you
decide to follow. A great deal of careful thought
and preparation has gone into the infOlmation

Stage 5

which has been imaginatively packaged to show
the area's minerals, fossils, rocks, structures and
geological trails and sites.
The credit goes to the North Cornwall Heritage
Coast and Countryside Service, part of North
Comwall District Council and grant aided by the
Countryside Commission.
While its main aim is the conservation of
landscape and wildlife, the Service wants people
to see for themselves the content and the
importance of the area's geology.
The guide (ISBN I 900046008), which has been
grant aided by English Nature, is excellent value
at £2.99 and can be purchased from the Service at
3/5 Barn Lane, Bodmin PL3I ILZ.

Earth Heritage is a twice yearly journal
produced for the geological and landscape
conservation community by English
Nature, Scottish Natural Heritage, the
Countryside Council for Wales and The
Wildlife Trusts. We would like to thank
all those who have assisted with the
preparation of the magazine. However,
the opinions expressed by the
contributors are not necessarily those of
the above organisations. Contact
addresses for the editorial board, to
whom otTers of articles from readers
should be appropriately directed, are
as follows:
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l1w '>'lIIdew, "famous peO/ bog reside/It.

(phO/o by Caroline Sleel)
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presumption against future development
on areas of significant conservation or
archaeological value: but it excludes any
reference to the geological value of
peatlands, applies only to England, and
continues to anticipate a "need" for
further extraction.
The Peatlands Campaign Consortium
maintains that "need" is being confused
with "demand", and that greater effort
should be directed towards the
development of alternatives to peat for
use in horticulture and gardening.
A key element of the campaign has
been the promotion of alternatives, and
all major peat producers now supply
them. A new note of optimism arose
from the recent Edinburgh Peatlands
Convention co-ordinated by the Scottish
Wildlife Trust. The Peat Producers
Association
and
conservation
organisations agreed to set up a Peatlands
Forum within which joint action to
promote peat-free products will be
discussed.
Unless Government revokes or buys

out existing planning consents, provides
fiscal incentives to encourage the use of
peat-free
products,
and
provides
substantial sums for research and
development, bogs will remain under
threat. Through shopping wisely, and
using alternati ves to peat, all of us can act
to ensure a future for peatlands

The Peatlands Campaign
Consortium is an alliance of
the following groups:
British Association of Nature
Consenationists
Britisb Dragonfly Society
Butterfly Conscnation
Council for British Archaeology
Friends of lhe Earth
Geologists' Association
Geological Society
Greenland White-fronted Goo~e Study
Irish Peatland Consen'ation Council
Plantlife
Royal Society for the Protection of Birds
The Wildlife Trusts
Wildfowl and Wetlands Trust
World Wide Fund for Nature

Bcnington, R. and Steel, C. (1995).
Growillg Wiser - case studies 011 lhe
successflllllSe vf peat-free products.
The Wildlife n·um. Lincoln.
DeparfmeTlt ()f die EI/vironment. (1995).
MPGJ3 Gltidelillesfor Peat Provision in
'ngland including the place of alteTllative
materials. HMSO. London.
'I/dsay, R. (1995/.
Bogs: The Ecology. Classification &
Consef1'atioll of Ombrotrophic Mires.
Scoffish Natural Heritage, Perth.
Maltby, E. (/986).
WaterloRged Wealth. Earthscall, Londoll.
Royal Society for Natl/re Conservation.
(1990).
The Peal Repnrt. The Wildl!fe Trusts,
Lincoln.
Royal Society for tlte Protection of
BirdslPlo.ntlife. (1993).
lit of the Mire. RSPB. Sanfly.
'he Wildlife Trusts, (1995).
Peat CalJllwigll Rn'ieH', afterjiVl' years
i1:~ /lot all cm and dried. The Wildlife
Tmsts. Lincoln.
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This fascinating information btings geology to
life in three new guides in the Holiday Geology
series produced by the
British
Geological
Survey.

Tbousands take a walk around the paths of
the granite cliffs of Land's End every year
but do they know that five million years ago
the sea was 130 metres higher and tbe hilly
ground between St. Ives and St. Just was an
island?

Each guide - Land's End,
St.
Ives
to
Cape
Cornwall and Lulworth
Cove Area - comes in

Around nearby Cape Comwall there's more
granite - but also tin, copper and other metals,
formed as the granite was cooling, which made
it such a rich mining area.
Some miles up the coast the almost circular
Lulworth Cove in Dorset is the best example in
Europe of how the sea has changed the
landscape as it steadily erodes adjoimng layers
of hard and soft rock.

beautiful full colour A3
size laminated leaflets.
They show you where to
walk and what to look
for and are a must for
anyone who loves the
countryside. They cost
£ 1.95 each and are
available
from
the
British
Geological
Survey, Kingsley Dunham Centre, Keyworth,
Nottingham NGl2 5GG.

Mike Harley. English Nature.
Northminster House, Peterborough PEI
IUA. Telephone 01733 318275.
Editors
Greg Carson. The Wildlife Trusts, The
Green, Witham Park, Waterside South.
Lincoln LN5 7JR. Telephone 01522
544400.
Stewart Campbell. Countryside Council
for Wales, Plas Penrhos, Ffordd Penrhos.
Bangor, Gwynedd LL57 2LQ. Telephone
01248 372333.
Andy King, English Nature,
Northminster House. Peterborough PE I
IUA. Telephone 01733 3 I8294.
Rob Threadgould. Scottish Natural
Heritage, Bonnington Bond, 2 Anderson
Place. Edinburgh EH6 5NP. Telephone
0131 4462453.

Earth Heritage maga:.ille is pllbli fled
for English Nature, Scottish Natural
Heritage. the Cou1ltryside Councillor
Wales and The Wildl{fe Trusts
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