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Karsting an eye...

Notwithstanding the dreadful pun of the headline, issue 18 of Earth
Heritage does have something of a ‘calcareous’ feel to it – with its feature
on the UK’s first European Geopark (Marble Arch Caves/Cuilcagh
Mountain Park), a report on progress with cave monitoring in England and
a review of a new book on the Burren and Gort Lowlands. This slightly
karstic skew belies the fact that this is probably the most diverse and
information-packed edition of the magazine yet! We hope you enjoy it and
look forward to hearing your views and receiving contributions for future
issues (please contact your local EH editor; details below).
Thank you to the readers who filled in our last questionnaire.
Overwhelmingly, you seem to like the magazine and its layout, and think its
content about right. Some asked for photographs to be cross-referenced
with the text more precisely, and I hope that we have achieved this in issue
18. Some readers wanted very precise site details, including grid
references. Because most SSSI are in private ownership, this could raise
access-related issues. Suffice to say, that if you want to visit a site, then the
local Countryside Council for Wales, English Nature and Scottish Natural
Heritage teams may be able to help with some details of access and
location.
Stewart Campbell,
Managing Editor
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Earth Heritage is a twice-yearly magazine produced for the
geological and landscape conservation community by the
Joint Nature Conservation Committee,
English Nature, Scottish Natural Heritage
and the Countryside Council for Wales.
The UKRIGS Geoconservation Association is a principal contributing partner. 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. A complete database listing all the articles carried in previous issues is
available on CD. Contact any member of the editorial board.
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Carreg Cennen Castle lies in the beautiful Carmarthenshire
landscape. Its pastoral setting belies a blood-thirsty and
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turbulent history. Like many castles, its fabric was hewn from

Seabury Salmon, Seabury Salmon &
Associates, Beechwood, Poyner Road,
Ludlow, Shropshire SY8 1QT. Telephone
01584 877442. Fax 01584 875416.
e-mail: eheritage@seaburysalmon.com

the moat. The castle rock is a detached block of
Carboniferous Limestone, faulted into the surrounding Old
Red Sandstone. The ‘appropriate’ use of local building stone
was a major theme of the recent Building Stones in Wales
conference (see pages 6 and 7). On an aesthetic note, do our
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positive feelings for such a landscape stem from our more

Earth Heritage is free. Contact your
local Editor to be placed on the
mailing list.

views, starting on page 12.

basic instincts of ‘survival and refuge’? See Jay Appleton’s
Photo by Stewart Campbell

Outcrops
Opening up debate on mineral collecting
Mineral collecting and conservation –
hammering out a future? at the University of
Salford on 16 April 2003 will open a debate
on the best way of collecting while
conserving the mineral resource for future
use.
Mineral collecting is scientifically and
educationally important, and a hobby
enjoyed by many. However, mineral sites are
finite and the issue of sustainable collecting
is increasingly important. Ruthless or
indiscriminate activity can destroy a

mineralogical site. Rather than attempt to
reach solutions, the day will provide an
opportunity to identify and discuss issues.
Speakers will reflect a full range of views on
the issues and include the statutory
conservation bodies; professional, hobbyist
and academic research collectors; museums;
landowners; and industrial archaeologists.
The conference will conclude with an open
debate.

Geoconservation Commission and the
Russell Society. Conference proceedings
will be published by English Nature shortly
after the conference. Delegates can express
their own views on mineral collecting and
conservation in written statements, which
will be included with the conference
proceedings. Further information and
booking forms will be available soon.
– Hannah Townley,
English Nature

The meeting will be co-convened by English
Nature, the Geological Society’s

Together for all
our futures
Geoconservation is set to
benefit from a new
agreement between
English Nature and the
UKRIGS Geoconservation
Association (UKRIGS).
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The two organisations
signed a memorandum of
understanding earlier this
year, which outlines how
they will work together
over the next few years in
the interests of Earth
heritage.
Keith Duff, English Nature’s Chief Scientist; John Reynolds, UKRIGS
committee member; English Nature’s Head of Geological Conservation,
English Nature advises on
Colin Prosser, and UKRIGS Chairman, Ken Addison, at the formal
the safeguard and
signing of the memorandum of understanding.
management of geological
Photo by Mick Murphy, English Nature
and geomorphological
Sites of Special Scientific
Interest (SSSIs) within
organisations. English Nature already plans
England, and champions geological
to help towards the costs of the UKRIGS
conservation in general. UKRIGS represents
annual conference, the upkeep of its website
constituent RIGS groups. Both recognised
and production of the newsletter.
that a close relationship could have mutual
benefits.
Annual meetings to explore and develop
areas for joint working are planned – and
Practical action to come out of the
these could lead to pooling funds and staff
memorandum includes more
time to develop projects that concern both
communication. Regular national and local
organisations.
meetings, sharing information about
strategic direction and work programmes,
The memorandum should also ensure joint
more contact between English Nature’s local
working between English Nature’s local
teams and RIGS groups and wide promotion
teams and individual RIGS groups on siteof each other’s rôle are just some of the
specific issues.
aims.
Copies of the full document, which is valid
Sharing expertise, information, facilities and
until 2005, are available from English
learning opportunities will also benefit both
Nature (see address box on page 2).

1
94-2 978-19
93
002

Hopefully
you will have found
your Earth Heritage index
CD attached to the front of this
issue. Surprisingly, Earth Heritage (1993present) or its predecessors, Earth
Science Conservation (1978-1993) and
the Information Circular (1968-1978),
have been in production for 34 years.
These three publications contain a
wealth of information about the
development of geological conservation,
and the selection and management of
geological sites. An index has been long
overdue.
The Earth Heritage index is very simple.
It allows you to search by year, author,
geographical location or title keyword
and also allows a number of subject
searches. The Earth Heritage index is
compatible with PC and Mac and is
distributed free of charge. It has been
produced by English Nature on behalf of
the Country Agencies and the JNCC.
Although the CD index will pinpoint
which articles were carried when, we do
not have stocks of all back issues.
Copies of articles can be provided on
request. Please contact your nearest
Earth Heritage editor for advice.
– Jonathan Larwood,
English Nature
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Outcrops
Thirteen dino-bird fossils from China, never before seen
in Europe, have undergone conservation by the worldleading Palaeontology Conservation Unit (PCU) at The
Natural History Museum.
The Unit used modern contaminant removal methods
involving chemicals and synthetic resins applied under
the microscope. Beautifully preserved, yet only paperthin in places, the fossils distinctly display delicate
feathers surrounding the skeletons of small meat-eating
dinosaurs.
For more than 140 years, scientists argued modern
BIRK KNOWES –

The struggle continues
The Humboldt Museum in Berlin is
continuing to ignore calls by Scottish
Natural Heritage for the return of very rare
and valuable fossil specimens that are
unique to Birk Knowes Site of Special
Scientific Interest, one of Scotland’s most
important and vulnerable SSSIs.
The Museum bought the fossils from a
German collector who had removed them
from the site without permission and
wrecked a large amount of the fossil-bearing
resource in the process.
SNH approached the Scottish Executive for
advice and support on the issue of
repatriation, but has been advised that there
is little or nothing that Scottish Ministers
and the Foreign Office can do. Despite this
setback, SNH is renewing efforts to contact
senior personnel in the Humboldt University,
which runs the museum.
Meantime the ‘lost fossils of Birk Knowes’
attract media attention, most recently in the
shape of a slot on the Radio 4 Today
programme.

birds were linked to dinosaurs but lacked the proof. In
2000, farmers in Liaoning, north-east China, unearthed
the final piece of the puzzle, the affectionately named
Fuzzy Raptor. With characteristics of a predatory raptor
dinosaur and Archaeopteryx, the earliest bird, and with
feathers too, Fuzzy Raptor’s discovery finally showed
how birds evolved from meat-eating dinosaurs.
Fuzzy Raptor‚ plus another 12 dino-bird fossils, loaned
by the Geological Museum of China, will feature in
Dino-Birds: The Feathered Dinosaurs of China, The
Natural History Museum’s new exhibition, which runs
until May 2003.

Tourism: Stirling work
In the grand bastion of Stirling Castle, built
on igneous rock, intrepid tour guides and
countryside rangers embarked on a one-day
course to help them interpret the Earth
stories hidden in the rocks of historic
landscapes and buildings.
The course is part of the Sharing Good
Practice series of training events run by
Scottish Natural Heritage and partner
organisations. We introduced some simple
techniques to add depth to our understanding
of historic and cultural heritage and to bring
geology alive through face-to-face
interpretation. For example how do you
communicate the essence of geological time?
Sources of information were provided for
participants to develop ideas for their own
work.
Led by interpretation and training consultant
James Carter, presentations were made by
Mike Browne (British Geological Survey);
Ingval Maxwell (Historic Scotland, and
Scottish Stone Liaison Group); and Ros
Newlands (Scottish Tour Guides
Association).

– Colin MacFadyen,
Scottish Natural Heritage

Mike captured attention with a spirited
unravelling of the local geological history of
the Stirling area. Ingval
demonstrated,
with
ROCKWATCH KEEPS ON ROCKING
numerous examples, how
Responsibility for Rockwatch, the club for
native knowledge of local
young geologists and its associated
building materials coupled
Rockwatch magazine, has been taken on
with advances in building
by the Geologists’ Association, following
technology had constrained
the retreat of RSNC from geological
issues.
building architecture
through the ages. Ros
Details of club membership are
described her own
available via: Rockwatch, Burlington
experiences including
House, Piccadilly, London W1V
geological
interpretation in
9AG, tel: 0207 734 5398, e-mail:
tour guiding in the
rockwatchatga@ btinternet.com
Highlands.
The club publishes the magazine, fact
sheets and other information suitable for young
people interested in all things geological, and
organises events around the country.
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Then onto the practical. We
emerged from the vaulted
rooms beneath the Great

Hall into the wind. Ingval got everyone
peering at the architectural and geological
clues in the castle walls, tracing evidence for
past changes in use, fires and even a murder.
The participants later developed their own
interpretations of the courtyard outside the
Great Hall, linking history, geology and
architecture. Each group’s work displayed
insight and a good slice of humour.
A similar Hewn from the Living Rock event
will run at Crathies Castle, Banchory, on 10
October 2002, costing £50 (concessions are
available). Enquiries to Sharing Good
Practice, Scottish Natural Heritage, Battleby,
Redgorton, Perth PH1 3EW.
– Ness Kirkbride,
Scottish Natural Heritage

Bicentenary conference
The bicentenary of Hugh Miller, geologist
and naturalist, writer and folklorist, falls on
10 October 2002. His birth will be
celebrated in Cromarty, 20 miles north-east
of Inverness, with a conference from
Thursday 10 to Sunday 13 October,
arranged by the Cromarty Arts Trust, with
the University of the Highlands & Islands
and the University of Aberdeen, with the
support of Scottish Natural Heritage.
The opening plenary session will contain
keynote papers from Professor David
Lowenthal of Berkley, California, Professor
Christopher Harvie of Tubingen University,
and Professor Eric Richards of the Flinders
University of Adelaide, South Australia.
On the Friday, an excursion will be made to
the Eathie Foreshore, site of Hugh Miller’s
early fossil discoveries. On the Sunday, an
excursion will go to the outstanding Elgin
Museum’s collection and sites explored by
Hugh Miller’s contemporaries.
Registration details from Dr Lester Borley,
Cromarty Arts Trust, 4 Belford Place,
Edinburgh EH4 3DH.
■ See page 21

Outcrops
Edge Hill’s first
battlefield
The Warwickshire site of Edge Hill may be
well-known as the site of the first major
battle of the English Civil War, but a far
older battle excites geologists.
Two quarries, chosen as Regionally
Important Geological Sites (RIGS) by the
Warwickshire Geological Conservation
Group, have revealed the fossilised remains
of an early Jurassic battlefield, pre-dating
events of the English Civil War by nearly
200 million years. This is actually a
‘belemnite battlefield’, a term used by
palaeontologists for dense accumulations of
bullet-like belemnite rostra within
sedimentary rocks. The quarries also
promise new insights into the early Jurassic
environments of central England by opening
up opportunities for detailed research into
their palaeontology and sedimentology.
The Lower Jurassic escarpment of Edge Hill
is capped by the Marlstone rock formation.
Here, there is evidence of a period of
shallow-water deposition in central
England’s early Jurassic sea. The
sedimentary structures and fossils indicate
that the sea-floor was affected by storms and
was well-oxygenated.
Deeper digging at the quarries, through the
Marlstone’s basal pebble bed, has uncovered
the clays and shelly limestones at the top of
the Dyrham Formation, which is only
slightly older than the Marlstone and is
normally very poorly exposed in
Warwickshire. It is in this formation that the
belemnite battlefield was discovered. Many
of the fossils are worn and broken,
indicating that they accumulated on an
exposed, wave- or current-swept sea-floor,
over hundreds or even thousands of years.
Photographic records of the belemnite
battlefield and representative specimens are
now part of the geological site archives and
collections at the Warwickshire Museum.
– Jon Radley,
Warwickshire Museum
Some of the bullet-like belemnites from Edge Hill
Quarry RIGS. The largest is about 8cm in length.
Photo by Stewart Campbell, CCW

Rock On
fosters
spin-off
benefits
Two important spin-offs have resulted from
Rock On, the third Scottish Geology Week,
which took place last September. The first is
an annual competition for children. The
second is the development of the
scottishgeology.com website (see panel
below right). Rock On was a great success,
with more than 7,000 people participating
(see issue 17). Its organisation was a
partnership effort involving Scottish Natural
Heritage, National Museums of Scotland,
Hunterian Museum, British Geological
Survey, and Dynamic Earth, with vital
funding from the Geologists’ Association.

Arthur’s Seat, overlooking Edinburgh, could be an
inspirational subject for a ‘Rock on Your Mountain’
poster.
Photo by Colin MacFadyen,
Scottish Natural Heritage

NEW GATEWAY TO SCOTTISH GEOLOGY

Owing to the scale of the organisation
required, Scottish Geology Week is biennial,
the next one scheduled for September 2003.
However, moving towards the goal of annual
Scottish Geology Weeks, the organising
committee is staging ‘inter-year events’
comprising arts-based competitions for
children. A ‘Rock on your Mountain’ poster
competition will be the first such event. It
follows the success of the postcard design
competition held immediately prior to last
year’s Scottish Geology Week.
The postcard competition
involved pupils drawing or
painting their favourite landscape
and penning a few words to
describe why they liked it. With
2002 being the International Year
of Mountains, the aim now is to
get pupils to think about the
forces and processes that formed
their local mountain or hill. The prizegiving
will take place at the British Geological
Survey Open Day in Edinburgh on 28
September, 2002. The winning group will
secure the services of a geologist for a day
and be taken on a field trip to their local hill
or mountain, where the geology will be
interpreted.
– Colin MacFadyen, Scottish Natural
Heritage and Diane Mitchell, National
Museums of Scotland

The www.scottishgeology.com website,
which originated as a vehicle for
publicising ‘Rock On’ events, will be
developed as a gateway to Scottish
geology.
It will draw together introductory geological
information, a ‘who’s who’ of Scottish
geology and a notice board of important
geological events across the country. In
addition, the site will act as a ‘portal’ to
other recommended and suitable sites. It
will be aimed
at the
general
public and
amateur
geologists. It
is also
hoped to
attract
visitors to
Scotland.
The site is also currently being advertised
as part of the marketing campaign of the
new Scottish Earth Science Education
Forum (see page 7).
Support funding from the Geologists’
Association made initial site development
possible and industry is being asked to
support further development. The official
site launch is due to take place at the
British Geological Survey Open Day at
Murchison House, West Mains Road,
Edinburgh, on 28 September.

Scott’s photographic library offer
Geologist and building-stone consultant, Scott Engering, has a catalogued collection of around
7,000 photographs, mostly of stone in various forms covering 28 UK counties. Through Earth
heritage, he asks if anyone interested in using this resource would contact him on
0114 269 9167 or e-mail: scott@sengering.fsnet.co.uk
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Outcrops
Solidarity over stone in Wales
Wales has experienced the exhilaration of
hosting a unique conference, bringing
together all those involved in the past,
present and future use of natural stone in
Wales. Those attending Stone in Wales:
Materials, Heritage & Conservation from all
over Britain included, archaeologists,
architects, planners, stone masons,
conservation geologists, petrologists,
monumental masons, and dry-stone wallers
and other interested professionals and
enthusiasts.
Hosted by the National Museums & Galleries
of Wales in Cardiff, the conference was
jointly sponsored by the Countryside Council
for Wales, CADW and the Museum. Full
proceedings of the conference will be
published by CADW. The British Geological
Survey, which was also involved with the
organisation of the conference, released two,
new, colour Building Stones of Wales guides
in their Holiday Geology Series, to coincide
with the meeting. The NMGW also
supported the conference by providing a
venue at the Museum of Welsh Life, Cardiff,
for the Dry Stone Walling Association to
demonstrate different, traditional styles of

wall using a variety of lithologies. The
resultant walls provide a permanent record of
the conference.
The papers presented (abstracts available at
www.nmgw.ac.uk/Stone in Wales)
represented a wide range of knowledge and
views from those associated with the use of
natural stone, from archaeological surveys to
building conservation, and the conservation
of original quarries to petrological case
studies. A key success of the conference was
the way specialists in so many disciplines
contributed to discussions and shared their
expertise and perspectives.
The conference highlighted several issues.
Most pressing was the relationship between
supply of suitable materials for conservation
work and the associated planning constraints.
Members of the Countryside Council for
Wales promoted the idea that, provided there
were no biological constraints, a working
quarry might be an SSSI and an SSSI might
be re-opened as a working quarry.
Sue Essex, Minister for the Environment,
Welsh Assembly Government closed the

Western pioneers
Collaboration between RIGS groups has
led to a 60 per cent rise in the number of
Regionally Important Geological Sites
(RIGS) in eight counties of western Britain.
It has established a new way of working.
Mark Campbell (Chairman, Gloucestershire
Geoconservation) and Peter Oliver
(Director, Herefordshire and Worcestershire
Earth Heritage Trust) explain…
In 2000, the then Hereford & Worcester
RIGS Group secured a 50-50 grant from the
Department of the Environment, Transport
and Regions’ (DETR) Environmental Action
Fund on behalf of the Western Association of
RIGS Groups. The Association distributed
some £9,500 to each partner group for its
share of the combined Association
programme. The project costs, including ‘in
kind’ matching funding, were £136,000.
The project objectives were:
■ to accelerate RIGS designations;
■ research, record and designate 300 RIGS
within the Association area;
■ produce proposals for educational and
recreational use of RIGS.
The project set three precedents. It was the
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first collaborative bid for funding to achieve
a joint goal by local geoconservation groups
in the UK. It was the first regional approach
to RIGS funding in England; and it
incorporated a fast-track designation and
monitoring system.
The Western Association is in the process of
making further joint funding applications and
encouraging other groups to follow suit.

event by welcoming the formation of a Welsh
Stone Forum as a body that might inform the
Welsh Assembly Government on planning
policy. She also stated that present Welsh
policies would be reviewed to consider issues
related to quarrying and use of traditional
materials.
The event was notable for the way it broke
barriers and promoted ongoing interdisciplinary dialogue. The intensity of
interest overcame rivalries and axe grinding
and the lasting impression was of a shared
interest in new developments. Numerous
delegates commented on the perceived
advantage that we have in Wales in the high
The Western Association comprises Earth
heritage and geoconservation groups in the
west of Britain. The membership includes:
Avon RIGS Group, Gloucestershire
Geoconservation, Herefordshire and
Worcestershire Earth Heritage Trust,
Oxfordshire RIGS Group, Shropshire RIGS
Group, Warwickshire Geological
Conservation Group and Wiltshire RIGS
Group. Other groups are interested in

recording, expenditure, volunteer input and
staff costs, kept the project on track. These
meetings were also used for training on
database recording, conservation and group
development.

With funding in place, the Western
Association quickly established a
management team (Peter Oliver, Mark
Campbell, Mike Windle, Andrew Jenkinson,
Andrew Matheison, Maurice Rogers and
Gilbert Green). Monthly meetings approved
expenditure and site recording targets, and
dealt with all other project and decisionmaking business, including future funding
and work programmes.

The programme has made individual groups
organisationally and financially more secure.
For some, the steady income to a dedicated
project officer over a 12 month period
allowed their individual groups to grow and
expand their horizons. The meetings and
working relationships enabled groups to
adopt best practice and share experiences.

The meetings also enabled project officers
(seven were appointed early on and five new
computers and databases installed at county
centres) to discuss best practice and issues
arising from the project. Quarterly reviews of
targets against performance, for site

There has been a 60 per cent increase in the
number of Regionally Important Geological
Sites (RIGS) in the eight counties. These
sites will feature in future interpretation
projects and conservation work. An
additional benefit has been the recording

Outcrops

Field
events at
the
conference
(above) and
on the
urban tour
(right).
Photos by
Caroline
Dear

level of access to our governing body.
Two excursions ensured that delegates saw, as
well as discussed, Welsh stone. A trip to the
Vale of Glamorgan, led by Dr David Wilson
of BGS, Keyworth, examined Sutton stone
and Quarella stone localities and an urban
excursion was led by Dr Eric Robinson to
examine the exotic and traditional building
materials in the vicinity of the Museum.
joining. The Association aims to share
experiences and advice and, where
possible, resources so that stronger groups
can help weaker ones. The principal areas
of help have been fund raising and advice
for group activities.
The Western Association's main focus is on
achieving results with minimal paperwork,
meetings or bureaucracy.

databases, which in some cases have been
established for the first time. All the partner
groups have digital recording software on
their individual group databases. This will
lead to further standardisation of the Western
Association recording software and standards
and the computers will be there for years to
come.
The Western Assocation committee made
four recommendations following the project:
1. All RIGS should be monitored regularly,
and preferably more frequently than the
six-yearly visit proposed for SSSIs. A full
assessment of site conditions should be
made at least every three years (funding
permitting!).
2. All sites should be subject to maintenance
work for such matters as vegetation, flytipping, vandalism, scree and soil
encroachment and development.

The pooling of information and setting a
baseline for future studies were key aims of
the conference, and it will hopefully increase
our ability to safeguard our built heritage in
the countryside and recognise and promote
the sense of place, so important in Welsh
landscape. A plenary lecture from Andrew
McMillan, on behalf of the Scottish Stone
Liaison Group, provided a vision of how this
collaboration could be maintained. The
delegates agreed unanimously to support a
steering committee in forming a Welsh Stone
Forum.
Initial discussions have established that the
group will function on an informal basis,
maintaining information on expertise in
Welsh stone. The aim is to hold field
seminars to increase, share and promote
knowledge.
Those interested should contact Dr Jana
Horák, Department of Geology, National
Museums & Galleries of Wales, Cardiff,
CF10 3NP (jana.Horak@ nmgw.ac.uk) or Dr
Tim Palmer, Institute of Geography & Earth
Sciences, University College of Wales,
Aberystwyth, Ceredigion SY23 3DB
(tjp@aber.ac.uk).
– Jana Horak,
National Museums & Galleries of Wales

3. The local heritage of these RIGS should be
brought to the attention of the local
authority and community groups.
4. DEFRA (Department of Environment,
Food and Rural Affairs) should be asked
to recognise the importance of RIGS in
the framework of geodiversity and to fund
activities of groups engaged in surveying
and selecting RIGS and in the work
specified above.
Lack of funding in the past had resulted in
the designation of only 550 RIGS in the
Western Association area in the last 10 years.
Following the success of this project, the
designation of an additional 330 RIGS (10%
more than required in the contract) in one
year is a major advance. Without money
from DEFRA’s Environmental Action Fund,
this would not have been possible.
The project shows that the Western
Association can carry out efficient surveying
and designation of RIGS and make
substantial progress in recording the
stratigraphy, petrology, palaeontology and
geomorphology of these eight counties.
The success of this project shows that local
geoconservation groups can play a competent

Bringing Scottish schools
down to Earth
The Scottish Earth Science Education
Forum (SESEF), launched in January 2002,
is an association of educators and scientists
established to promote the understanding of
Planet Earth in schools and colleges. SESEF
will work with teachers, science centres,
universities and others to support Earth
Science education in its broadest sense,
including geology, physical geography,
meteorology, astronomy and oceanography.
Training and support for teachers is a top
priority. With funding from Scottish Natural
Heritage and the Edinburgh and Glasgow
Geological Societies, we have appointed an
Earth Science Development Officer. Dr
Hamish Ross, a physical geographer and
experienced classroom teacher, will work
with teachers, SESEF members and working
groups to co-ordinate training programmes
and continuing professional development
(CPD) workshops, to develop and distribute
teaching resources and to ensure the
effective networking and co-ordination of
Earth Science teachers and organisations.
For more information or to join SESEF
e-mail: sesef@ed.ac.uk or write to SESEF,
c/o Colin Graham, Geology & Geophysics,
University of Edinburgh, West Mains Road,
Edinburgh, EH9 3JW (tel: 0131 650 4849).
More details are also available on:
www.scottishgeology.com and click the
SESEF icon.

and cost-effective rôle in local land
conservation. On the basis of the project, we
recommend:
■ establishing geoconservation and Earth
heritage groups throughout the UK should
be a priority;
■ funding should be provided or sought by
English Nature as an instigator of the
RIGS system;
■ maintaining such a system depends on the
support from DEFRA and the Heritage
Lottery Fund. These organisations should
be approached by the Western Association,
UKRIGS and English Nature;
■ regional associations of geoconservation
and Earth heritage groups should be set up
and based on the Western Association
model, and should receive expenses from
a central fund;
■ the rôle of the groups in designating RIGS
should be acknowledged by DEFRA and
English Nature policy statements;
■ the rôle of the groups in site conservation
should be recognised in policy statements
from English Nature;
■ English Nature should foster best practice
with geoconservation and Earth heritage
groups by letting contracts for SSSI
maintenance to established and
professional groups.
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Facereclaims
Lift geological

T

he Face Lift geological site
enhancement programme is
part of English Nature’s
drive to fulfil the
Government target of having 95% of
SSSIs in favourable or recovering
condition by 2010.

The thrust of Face Lift is to achieve
initial capital works on geological SSSIs,
with the expectation that smaller-scale
management works will be undertaken as
required to maintain the sites. The
programme is now entering its fourth
year and English Nature has spent more
than £230,000 on it to date, achieving
enhancement of more than 130 geological
SSSIs. This year (2002-2003), English
Nature aims to enhance at least 40 sites
with a budget of £100,000.

Work under Face Lift has included scrub
management, clearance of scree and rock
debris, scaling and re-profiling of faces,
rubbish removal and access management.
Much of the work takes place on disused
quarries, pits and railway cuttings located
inland, as these sites are the most prone
to becoming overgrown by thick
vegetation and/or concealed by scree.
Such sites form a large and vital part of
geological SSSI coverage, as they
frequently represent the only rock
outcrops in many inland areas,
particularly in the southern lowlands.
Road cuttings, mine dumps and caves
have also benefited from Face Lift
enhancements. Site management
information boards have been produced
for a number of sites to highlight to
allcomers the importance of geological
conservation.

Between April 2001-2002, more than 60 geological SSSIs were
enhanced under Face Lift, with a spend of over £92,000. These
examples illustrate the breadth of work undertaken.
Leckhampton Hill SSSI, Gloucestershire
Leckhampton Hill SSSI, near Cheltenham, exposes extensive sections of the Lower,
Middle and Upper Inferior Oolite of Middle Jurassic age. The site provides valuable
information on the sedimentology and palaeontology of these rocks in the Cotswolds.

The Gloucestershire RIGS group has recently undertaken a Face Lift-funded project on
Leckhampton Hill, in partnership with the site owners, Cheltenham District Council.
The work included: scrub clearance; scaling of faces; trenching to expose the base of the
sequence and reveal the top of the previously unexposed Upper Lias; and the
construction of a sloped platform in one area, enabling access to higher parts of one of
the faces. Further enhancement works on the site are planned for later this year.
Leckhampton Hill SSSI, showing the ramp which was constructed during the Face Lift works to make higher
parts of the section accessible.

Photo by Mick Murphy, English Nature

Welton-le-Wold SSSI, Lincolnshire
Welton-le-Wold SSSI is a gravel quarry last worked in the 1970s. The site is an SSSI
for the series of Quaternary till, gravel and sand deposits which provide important
insights into the glacial history of Lincolnshire and adjacent areas. Part of the site has
recently been bought by the Lincolnshire Wildlife Trust as a geological reserve.
The sands and gravels have yielded various mammalian remains, including elephant
teeth and tusks. Flint tools have also been found in the same deposits, providing
evidence of humans in the area at that time. Overlying the sands and gravels are two
till deposits which are distinguished by the types of pebbles and boulders they contain.
The lower till contains locally derived chalk and flint pebbles, whereas the upper till
contains material derived from Yorkshire and Scotland. There has been considerable
debate over the years as to the significance of the two till deposits and whether they
represent one or two periods of glaciation.

When extraction ceased, the lower parts of the sequence and the boundary between the
two tills were concealed by backfill from the quarry. English Nature funded a major
clearance in 2001 to re-expose concealed parts of the sequence and allow access by
researchers to undertake new studies. This has rekindled healthy scientific debate about
the age and significance of the till deposits.

Tilton Railway Cutting SSSI, Leicestershire

Tilton Railway Cutting provides exposures of the Middle Lias
Marlstone Rock, as well as the base of the Upper Lias. The Marlstone
Rock is important both for its sedimentary structures and for the
spectacular brachiopod nests at some levels. The top of the Marlstone
Rock and the Upper Lias sediments are important for ammonites.
The site had become very overgrown in recent years and much of the
outcrop obscured. In February 2002, English Nature undertook face
clearance and re-profiling of a number of sections, in partnership with
the owners, Leicestershire and Rutland Wildlife Trust. Several vertical
sections have now been terraced to provide access to higher areas.
Tilton Railway Cutting showing terracing of outcrop created during
scrub clearance works.
Photo by Mick Murphy, English Nature
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Malvern Hills SSSI

SSSIs
Mick Murphy
English Nature

The Malvern Hills consist
primarily of late Precambrian,
strongly deformed, intrusive and
occasionally extrusive igneous
rocks. They are some of the oldest
rocks in England. The
Precambrian rocks are
unconformably overlain in places
by lower Palaeozoic sediments.
The outcrops of the Malvern
Gullet Quarry, Malvern Hills SSSI, showing a trench dug
Hills, taken together with rocks
to reveal the Precambrian-Silurian unconformity.
of similar age in Shropshire, the
Photo by Mick Murphy, English Nature
East Midlands and Wales,
provide important insights into the early geological history and environment of
southern Britain.

The Malvern Hills SSSI comprises several separate sites, mostly disused
quarries,where geological exposures have been obscured by vegetation and/or
scree over the years. Herefordshire and Worcestershire Earth Heritage Trust
(formerly RIGS group), funded by Face Lift, has cleared several faces. Enhanced
sites include Gullet Quarry and Gullet Pass. At Gullet Quarry, an exposure of the
Precambrian-Silurian unconformity has been exposed by trenching (above). At
Gullet Pass, an exposure of the basal Cambrian Malvern Quartzite has been
cleared and extended.

Coralline and Red Crag SSSIs,
Suffolk
The Crag deposits of Suffolk and Norfolk are unique
in Britain in providing a detailed record of Pliocene
to early Quaternary, shallow-marine sedimentation.
The Crag deposits consist of a range of variable
shelly sands, some of which are lithified due to the
high calcium carbonate content and display
spectacular sedimentary structures. The deposits are
of particular importance for biostratigraphic
correlation with similar deposits in mainland Europe
and have been the subject of ongoing study since the
19th Century.

Welton-le-Wold before (inset) and after (main) site clearance. Photos by John Aram and Stewart Campbell

Face Lift 2002-2003
Although most of the budget for the 2002-2003
financial year has been allocated, English Nature still
welcomes suggestions for enhancement works on
geological SSSIs in England. We are particularly keen
to perform works which provide direct benefit to
scientific research, either current or projected. If you
have any suggestions about enhancement works on
SSSIs, please contact Mick Murphy at English Nature,
Northminster House, Northminster, Peterborough
PE1 1UA, tel: 01733 455216, e-mail:
michael.murphy@english-nature.org.uk

Because the Crag deposits are laterally variable from
site to site, more than 20 sites are notified as SSSIs.
This ensures a representative record of this important
geological sequence. Most of the Crag SSSIs are on
agricultural land in relatively small pits, originally
created for the extraction of sand, building stone or
phosphate, and now often very overgrown. English
Nature’s programme of enhancement included major
scrub clearances on three sites: Richmond Farm Pit
(below), Rockall Wood Pit, and Round Hill Pit. Work
is planned on at least five others in 2002.

Richmond Farm Pit SSSI, Suffolk before
scrub clearance works (below) and
after scrub clearance (right).
Photos by Mick Murphy,
English Nature
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At present, Local Site systems vary
considerably. Common problems include:
■ Lack of common criteria and selection
processes
■ Poor liaison with land managers
■ Inappropriate management of sites
■ Ineffective protection systems
■ Lack of resources
■ No common purpose for Local Site
systems

The main conclusions are that:
■ Local Site systems should cover both
biological and geological aspects with
the terms Local Wildlife Site and Local
Geological Site being used consistently
and exclusively.
■ The planning system should encourage
and facilitate the Local Site selection
and management process.
■ Local authorities should establish and
maintain up-to-date Local Site systems
The group agreed that ‘the series of nonand co-ordinate them through local
statutory Local Sites should seek to
partnerships comprising planning
ensure, in the public interest, the
authorities, landowning bodies,
conservation, maintenance and
statutory bodies, local Biodiversity
enhancement of species, habitats,
Action Plan partnerships, wildlife
English Nature submitted the
geological and geomorphological features
trusts, RIGS groups and other relevant
recommendation to DEFRA after being
of substantive nature conservation value.’
bodies who should be encouraged to
asked to prepare
help fund the work.
guidance on the
■ Government advice and
operation of Local Site
policy should help local
systems in England. The
authorities to secure the
Countryside Council for
objectives of Local Site
Wales and the Welsh
partnerships through the
Assembly Government
planning process.
helped develop the
■ Land managers should
guidance, but the latter
be involved, consulted
will consider the
and advised in the
separate publication of
development of the
guidance in Wales in
Local Site system.
due course.
■ Site biological data
should be recorded at
If DEFRA adopts the
Local Record Centres
English Nature proposal
linked to the National
for England, it will be
Biodiversity Network,
the first time that nonand site geological data
statutory geological sites
should be recorded at
have been considered on
centres linked to the
an equal footing to nonNational Scheme for
statutory biological sites
Geological Site
The RIGS status of Nant Peris in the Llanberis Valley, northern Snowdonia, was not sufficient to
protect the ice-scratched bedrock from invasive sampling (inset) reported in issue 17. Would a
– a significant step
Documentation.
more readily recognisable and signed designation, like Local Geological Site, have saved it
forward for geo■ Local Authority
from damage? Photos by Stewart Campbell, Countryside Council for Wales
conservation. The
partnerships should
guidance also points to
decide what range of
proactive management
biological and geological
of Local Site systems
features are conservation
co-ordinated by local authorities in
Local Site systems should select all areas
priorities, and decide how much of each
partnership with other interested bodies,
of substantive value, including both the
feature needs maintaining to be
and suggests funding possibilities.
most important and the most distinctive
sustainable.
species, habitats, geological and
■ Partnership experts should assess and
DEFRA’s predecessor, the DETR, started
geomorphological features within a
document which sites of ‘substantive
the ball rolling by inviting discussions on
national, regional and local context. Sites
nature conservation value’ need to be
the role of Local Sites in England and
within the series may also have an
selected to satisfy this objective.
Wales. A consultation group of 17 bodies,
important role in contributing to the
■ Planning authorities, utilities, statutory
ranging from RSPB to English Nature,
public enjoyment of nature conservation.
agencies and other bodies should be
Wildlife and Countryside Link to Wildlife
English Nature consulted fairly widely in
told of the location and interest of
Trusts, with John Reynolds and myself
preparing the draft advice, which, subject
Local Sites.
promoting the geological interest, looked
to Ministerial approval, DEFRA should
■ Funding for site management should be
at how to share best practice and put into
issue later this year.
targeted towards Local Sites as well as
place national guidelines for uniform
other sites.
Local Site management systems in
Kevin Charman of English Nature
England and Wales, to ensure that systems
deserves congratulations for bringing
follow a consistent approach and secure
much and various advice into the
Geodiversity Consulting
greater protection and better allocation of
workable guidance document that was
resources.
submitted to the Ministry. ■
he variety of names in use in
England and Wales for nonstatutory Local Sites which
hold geological or wildlife
interest, or both, is confusing to all
involved. A recommendation to the
Department for Environment, Food and
Rural Affairs to reduce the plethora of
terms to just two, Local Geological and
Local Wildlife Sites, is a major step
towards ensuring that decision makers
and the public have a better
understanding of what is being
conserved. DEFRA’s formal guidance is
now eagerly awaited.

T

Making sense

of local sites

Mick Stanley
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Your chance to strike grant

GOLD
but time is
short!
rant application forms to tap money from the
Sustainability Fund of the new Aggregates Levy
are available now. Funding levels are likely to be
around £1–2 million per year on geological work
alone, and project bids from as little as £1,000, up to as much
as £350,000, are likely to be acceptable.

G

At English Nature, we hope that any group with well-considered
proposals relating to geological conservation, management or
interpretation on, or related to, a site, or sites, associated with
current or former aggregate extraction, will have a very good
chance of receiving funding. The project proposal will need to
reach us fairly quickly and the project will also have to be
delivered quickly.
At the time of writing, we know that in England a number of
bodies, including English Nature, the Countryside Agency and
English Heritage, have been asked to distribute the Fund in line
with their specialist areas of expertise. English Nature will be
funding projects that aim to reduce the local effects of aggregate
extraction, especially aiming to increase biodiversity and support
the management, conservation and interpretation of geological
and geomorphological features.
The areas we hope to fund for geological work cover site
assessment, site management, face clearance, path and fence
building, interpretation, geodiversity action planning, relevant
websites/ books/ museum displays and specimen rescue.
There is a tight timescale on all this because decisions on how the
fund will be distributed and the financial guidelines on how grant
schemes should be designed have been slow in coming forward.
Bodies asked to distribute grants have not had the lead-in time
that would normally be required. Consequently, with funding only
guaranteed for two years, and with year one well under way (the
Levy came into force on 1 April, 2002), time for spending this
money has been compressed.
Nevertheless, this is a golden opportunity to enhance and promote
geology and its conservation and enjoyment, and one that may
only last for a limited period. ■
Please make very effort to develop ideas and partnerships,
ideally with local authorities, wildlife trusts and mineral
companies, and be ready to submit proposals in the very near
future. For further information contact: sally.allen@englishnature.org.uk, natalie.bennett@english-nature.org.uk, or
colin.prosser@english-nature.org.uk. Application forms are
available from Sally or direct via the English Nature website
www.english-nature.org.uk

Colin Prosser
Head of Geological
Conservation,
English Nature

Vallis Vale SSSI, Somerset: the
Sustainability Fund should lead to
more well-managed sites like this,
with easy access for scientific
study, education and recreation.
Photo by
Colin Prosser, English Nature

New levy funds grant scheme
On 1 April 2002, the Aggregates Levy, introduced by the Finance
Act 2001, came into force. As reported in issue 17 of Earth
Heritage, this is a tax on the commercial exploitation of
aggregate, and has been set at an initial figure of £1.60 per
tonne. The levy has been designed to offset some of the
significant environmental costs of quarrying that are not already
covered by regulation. These include noise, dust, visual intrusion,
loss of amenity and damage to biodiversity.
The levy is intended to bring about environmental benefits by
making aggregates prices better reflect these costs, and by
encouraging the use of recycled materials and certain waste
products.
For those with an interest in geology and conservation generally,
the major significance of the Aggregates Levy is that around 10%
of the money will be used to create a Sustainability Fund, aimed
at delivering environmental improvements, amongst other things.
In England, this means that £29.3 million per year will be
distributed across all target areas of the Fund. A separate but
similar scheme is being developed in Wales.

11

Putting more
EARTH into
Science
Education

John Reynolds

ESTA, the Earth Science Teachers’ Association, has long been involved
in innovation and promoting best practice in Earth science education
through publishing materials for pupils and teachers and in providing
training workshops for non-specialist Science and Geography teachers.

In 1993 ESTA wrote Earth Science INSET (In-Service Education &
Training) handbooks for primary and secondary teachers. Since then,
Science of the Earth units and Teaching Primary Earth Science have
helped them to teach the topics in a practical, investigative way.
Hammering at schools from the outside, and with just 600 members, it
was clear that ESTA needed something extra to target the message that
Earth science can be used to promote an integrated approach to teaching
and learning about science.

A chance meeting at the ESTA stand (and a good chat-up line!) at a
science teachers’ meeting led to an innovative collaboration with
UKOOA, the UK Offshore Operators’ Association. The Earth Science
Education Unit (ESEU) was set up at Keele University, under the
direction of Chris King, to develop interactive INSET workshops,
initially for secondary teachers, supported by ESTA and funded by
UKOOA. The two-year pilot was a great success and the venture has
now gone countrywide, with 16 experienced Earth science teachers
available to go into schools, colleges and teacher-training
establishments. The only costs to the school or college are
photocopying, travelling expenses and a school lunch for the trainer!
UKOOA picks up the rest. The interactive workshops are billed as:
Teaching the Dynamic Earth. On offer at Key Stage 3
(ages 11 - 14) are: The dynamic rock cycle, Spot that rock:
rock identification and interpretation for beginners and Earth
science out of doors.
For Key Stage 4 (ages 14 - 16) as part of GCSE Science courses
are: Investigating the changing Earth and atmosphere,
The Plate Tectonics Interactive and Earth science out of doors.

Readers of Earth heritage, especially those involved in RIGS, will see
the connection! Schools need safe sites with a range of rock, mineral
and fossil types and geological structures present which can be usefully
used within a double period (maximum 1.5 hours). What can you offer
in sites and expertise when your local science teacher asks for help?

In the meantime readers are urged to pass on the message that help is at
hand from ESTA and the ESEU - take your pick and ask for details:
Teaching the Dynamic Earth workshops, The Earth Science Education
Unit, Department of Education, Keele University, Keele, Staffs
ST5 5BG. Tel: 01782 584437, e-mail: eseu@keele.ac.uk,
Website: www.earthscienceeducation.com

Conference workshops:
Friday 13 September 2002, Primary and Secondary INSET day at the
ESTA Conference, British Geological Survey, Nottingham. Contact
David Bailey, e-mail: deb@bgs.ac.uk ESTA Website: www.esta-uk.org
Saturday 4 January 2003, Earth Science theme day at the Association for
Science Education Meeting, Birmingham. Contact Chris King at Keele
(details above). Or, as a last resort, contact: John R. Reynolds,
18 Gardiner Drive, Longton, Stoke-on-Trent ST3 2RQ,
Tel: 01782 327068, e-mail: jr.reynolds@virgin.net
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I

f we needed evidence that landscapes vary in their
capacity to give pleasure, we would find it in
differential house prices, tourist brochures, art
galleries and numerous experiences of everyday
life. Much less obvious are the reasons which underlie
these tastes and preferences. Explanations have
traditionally tended to follow the precedent of
architectural historians in looking for aesthetic values
in the physical characteristics of the objects under
review - shapes, patterns, materials, colours, textures,
etc., or in geometrical, even mathematical, phenomena
like proportion or the Golden Mean or Golden Section.
When, however, we recollect that, in the early 18th
Century, all over the Western world landscape design
preferences suddenly changed from geometrical regularity
to its precise opposite, we must ask whether morphological
characteristics alone are adequate to offer an explanation of
‘taste’. How could a taste for perfect circles, rectangles,
straight lines and symmetry suddenly be supplanted by an
equal enthusiasm for their exact opposites?

Figure 2: A ‘deflected
vista’ in a built
environment. Street in
Briançon, France.

Photo by Jay Appleton

Landscape
as sign-language
Formerly of Hull University

Professor Jay Appleton
Figure 1: View to the north from the Bruxner Highway,
near Mallanganee, New South Wales.
Note the effect of multiple horizons.
Painting in oils by the author

By the 1920s, philosophers like the
American, John Dewey, were putting
forward suggestions that values in the arts
might be better explained in terms of our
needs as creatures whose first concern is to
survive in a potentially dangerous world.
By the 1960s and 1970s, a kind of
movement had started to apply these ideas
to the aesthetics of landscape and, while
different writers put forward their own
individual interpretations, there was a
coming together of enquiring minds from
many different disciplines, among them
landscape architecture, geography,
ecology, art history and particularly
environmental psychology. (Philosophy,
which, 200 years ago, had much to say
about landscape, had long ago lost interest
in the aesthetics of ‘nature’ and has only
become actively reconnected within the
last few years.) These writers shared a
common view that our preferences had
grown out of instinctive patterns of
behaviour calculated to ensure our
survival. They subscribed to the Darwinian
principle that the instincts for survival in
every species had evolved alongside its
physical characteristics and to a
recognition that Homo sapiens shared
much of its own basic survival behaviour
with its fellow creatures.

Basic survival

Pleasure principle
If this interpretation is correct, it means
that we have established a link between
the pleasure principle and the perceived
environment (i.e. the landscape), and about
30 years ago I attempted to codify this in a
classificatory system (1) based, not so
much on what landscape features are like,
as on what they mean. What messages are
they sending out about opportunities latent
in the environment for pursuing survivaldriven activities, and which messages are
driven by the pursuit of pleasure-based
activities? I was not arguing that our habits
of perception can be wholly explained
through these simple premises. ‘Finetuning’ always takes place under the
influence of culture and personal
experience, but these primitive instincts

are the roots from which the way we look
at landscape has evolved.

We cannot say that any one of these
activities is more important than any other,
since a breakdown in any one of them
could prove fatal. But we can say that the
most immediately urgent are those
concerned with self-preservation in the
face of some threat, so we need to take on
board most spontaneously information
which might be needed to make some
instantaneous strategic response. In this
context two processes emerge as crucial seeing and hiding (including sheltering).
To these two ideas I gave the names of
‘prospect’ and ‘refuge’ respectively and
used the term prospect-refuge theory as a
sort of shorthand for a more elaborate
system of classification which I developed
out of them. A view from a high vantage
point affording an opportunity to see over
a wide area (Figure 1) is rewarding
because it allows us to enjoy the sensation
of ‘prospect’ in a big way. A view in a
woodland ride or a city street (a vista),
constrained by opaque flanking screens,
affords a more limited prospect but gives
great emphasis to a vanishing point, and
such an arrangement allows us to use the
sense of vision in a different, but no less
rewarding, way. If the vista is deflected
(Figure 2), it stimulates curiosity about
what lies beyond the point of deflection.
Another feature which has a similar effect
is the horizon (Figure 1), the further limit
of a surface visible from a particular
vantage-point. Up to that limit, we can
retrieve environmental information
through the eye; beyond it only through
the imagination – unless we move forward
to another vantage-point.

Continued overleaf

▲

Thus we all need food, water, safe places
to sleep and some means of protecting
ourselves from danger, for example by
hiding or sheltering, escaping, or
overcoming or removing any threat to our
security. We may start with four important
premises. First, these essential behaviours
do not have to achieve their associated
biological ends on every occasion. We eat
things which do not always provide

efficiently for our alimentary needs.
Secondly, they are initiated by instinctive
desires, that is to say they are pleasuredriven. What prompts us to eat is not the
knowledge that we need to provide
ourselves with sustenance but the
sensation that we want to (what we call
‘hunger’). Thirdly, all these activities have
some environmental implications. We
cannot eat, for example, until we have
located a source of food. So acquiring
environmental information is a first step
towards satisfying these needs.
Environmental perception is the king pin
on which survival ultimately depends, and
our fourth premise is that this also must be
driven by one of those initiating desires if
we are to ensure that it is constantly in
operation. We come into the world
programmed by instinct to enjoy
exploration. It is not just a whim or
pastime, but an absolute biological
necessity.
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Landsca
places (Figure 5), what in the 18th Century
they called The Sublime. It may at first seem
paradoxical that if, as I have suggested, these
attractions spring from an instinct for selfpreservation, they should lead us into such
dangerous places! But the first step in
protecting ourselves against any danger is to
become aware not only of its existence, but
of its limits. We need to know the boundary
between danger and safety. To find this out
we need to get close enough to it to be able
to make a correct appraisal, and we can’t do
that by running away from it. So all
manifestations of danger are likely to attract
our attention in the first place, even if that
ultimately leads us to avoid them. Again, this
behaviour-mechanism is not always
successful. Nature is full of examples of
counter-productivity. The fish could not
survive if it were not motivated to eat the
worm, but what if the worm has a hook in it?
And thousands of adventurers perish every
year by being attracted unnecessarily into
dangerous places. Even where the individual
misjudges the danger on one occasion and
pays the ultimate price, the species
collectively benefits from the accumulated
experience of that boundary between safety
and danger.

▲

from previous page

Looked at in this way, landscape becomes a
kind of sign-language and reading it becomes
a source of pleasure, for the reasons given
above. The messages we pick up from it are
often ambivalent. The cave (Figure 3) which
I perceive as a potential place of refuge, may
be to you a dark and frightening place of
danger. In responding to these messages, we
still have to weigh up the pros and cons, but
we are in a far better position to do so than if
we had not been driven by our natural
instincts to extract as much environmental
information as possible from the landscape.
J. J. Gibson coined the word affordance for
the capacity of a landscape to provide such
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Prospect and refuge
information. It raises the question ‘What’s in
it for me?’

Experience of landscape
There is no opportunity here to expand this
system of sign-language, but it is set out in
The experience of landscape (1). It opens up
the possibility of at least partially explaining
many problems of environmental aesthetics.
A few examples illustrate the lines along
which this approach might be helpful.
Consider, to begin with, the attraction of
precipices, waterfalls (Figure 4) and wild

The edge of the wood (Figure 3), that
interface between what biologists call two
‘biomes’ (contrasting areas of habitat types),
is as significant to the landscape painter as to
the ecologist. It offers the best of both
worlds, dominated respectively by prospect
and refuge.

We tend to think of trees as unitary objects,
as indeed they may be, but, viewed in this
context, they are often less important than
the spaces between them. The view in the
interior of a deciduous wood, or even a
coniferous one of, say, Scots pine, with its
trunks relatively free of lower branches, may

Figure 3 (right): The edge-of-the-wood is the ‘prospect-refuge interface’, and the imagery is further
strengthened by the cave (centre). Cardon, Cheshire.

Figure 4 (far left): Waterfalls and precipices are ‘hazard symbols’. Falls of Iguazu, Argentina/Brazil.

Figure 5 (left): The ‘hazard symbolism’ of the wilderness. The concept of unmanageable size can add
greatly to the sense of danger. Bright Angel Canyon, Arizona, U.S.A.

Figure 6 (below): A rich balance of contrasting ‘symbols of opportunity’. The Bloedel Reserve,
Bainbridge Island, Washington, U.S.A.
All photos by Jay Appleton

pe as sign-language
References
(1) Jay Appleton. The
experience of landscape. Wiley,
Chichester, (1975), revised
edition, (1996).
(2) Jay Appleton. The
Cottingham Collection.
Halfacrown Press, Hull
(2001), pp. 52-3.

afford an interesting and attractive balance
between opportunities to see and to hide; but
many people find the forest of Sitka spruce,
with its almost total darkness, uncomfortably
lacking in ‘prospect’.

The view downwards from high ground
induces a feeling of strategic advantage,
quite literally ‘superiority’, whereas that
from a valley, looking up, suggests that one
is exposed to observation and arouses a
desire for refuge, something to hide behind.
This little poem attempts to express the
difference:

Prospect and refuge (2)
When walking on the mountain track,
A silhouette against the sky,
I need no trees to shield my back
And screen me from some prying eye.

If those anxieties begin
Which travellers are subject to,
I look for re-assurance in
The panoramic field of view.

No hazard can endanger me

No hurt can take me by surprise,
As long as I can clearly see
The places where they might arise.
But if I’m in the valley’s shade
Sauntering by the riverside,
I need the comfort of the glade
To offer me a place to hide.

The creatures living in the wood,
The deer, the rabbit and the fox,
Master the friendly neighbourhood,
Its trees, its bushes and its rocks.

For them the woodland can provide
In infinite variety
Places to see, places to hide,
So, if for them, why not for me?

We blind each other with the thought
That we are we and they are they,
Though, as the sciences have taught,
We share a common ancestry.

Whether we walk the windy hill
Or wander through the friendly trees,
We find ourselves employing still
The old survival strategies.

Many other examples may occur to you. A
grass meadow suggests opportunities for
movement not shared by a ploughed field.
Water confronts us with all sorts of symbolic
messages. We may see it as a basic necessity
of life, or as an impediment to our
movement, or, if we have a boat, as the very
opposite, an invitation to movement. A rich
balance of complementary symbols is often
attractive (Figure 6). Going for a walk is a
universal source of pleasure. If it happens to
take us into the mountains we can encounter
much stronger expressions of this
symbolism. If we can share it with a dog,
which can pick up some of these messages
far more sensitively than we can, this may
extend and enrich our experience. In short,
once we begin to see landscape as signlanguage, expressing opportunities for
behavioural responses conducive to ensuring
our survival and the achievement of our
desired lifestyle, and linking up the
landscape with a pleasure-driven instinct to
explore, the problem of why we feel such
strong preferences begins to appear a little
less intractable. It doesn’t solve the mystery,
but it’s a start. ■
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International designations – 1

Celebrating a 450 millionyear-old volcano
ver 50 guests attended A
Celebration of the Landscape
at Cae Antony in the village
of Garndolbenmaen, near
Porthmadog in North Wales. The
invitations were extended by the
landowners, Sir Martin and Lady Audrey
Wood, who have excellent sites for
celebrating the landscape. Sir Martin’s
land includes three very different Sites of
Special Scientific Interest (SSSI) – the
crags of Craig-y-garn SSSI, which
overlook the grassland SSSI Ffriddoedd
Garndolbenmaen and Cors Graianog, a
wetland SSSI nestling in the valley below.

O

The geological, and literal, high point of
the day came when guests were invited to
ascend Craig-y-garn, a 350m-high
mountain overlooking Cae Antony.
Recently notified as an SSSI, Craig-ygarn provides spectacular exposures of the
Llwyd Mawr Ignimbrite, a 700 metrethick sequence of Ordovician volcanic
rocks (ash-flow tuffs) which accumulated
within a volcanic depression or caldera.
These extrusive igneous rocks, now
grouped within the Pitts Head Tuff
Formation, record the earliest phase of
subaerial volcanic activity associated with
the Snowdon Volcanic Group. Bob
Mathews (an Earth Science Officer for the
Countryside Council for Wales [CCW])
guided guests around the geological
highlights of the site, which included textbook ‘flattening’ textures in the tuffs
(eutaxitic foliation) and superbly
developed columnar jointing reminiscent
of that seen, for example, at the Giant’s
Causeway, in County Antrim. Despite

increasingly inclement weather, distant
views north-eastwards towards Moel
Hebog and Snowdon, both of which
preserve thin sequences of the volcanic
products derived from the Llwyd Mawr
Caldera, allowed appreciation of the great
distances over which eruptions of this
style can travel.
Earlier in the day, guests went on a selfguided walk around Ffriddoedd
Garndolbenmaen SSSI. The intriguing
patchwork of small fields around Cae
Antony supports grassland of high
floristic diversity. Over the decades, pony
and cattle grazing and a lack of
agricultural improvement have helped to
create a mosaic of species-rich neutral
grassland grading with acidic
communities. The present tenant, Clifford
Williams, is continuing the tradition of
grazing the land with ponies and
managing the site for conservation, as did
his predecessor, Tom Pritchard. The site
was notified as an SSSI in 1999. Notable
plant species range from moonwort
Botrychium lunaria and adder’s-tongue
Ophioglossum vulgatum to the heathspotted orchid Dactylorhiza maculata,
many of which were identified by CCW’s
Head of Earth Science, Stewart Campbell,
who was on-hand to assist less
experienced observers!
Lunch was followed by a welcome from
Clifford Williams and speeches from Sir
Martin, CCW Chairman John Lloyd
Jones, David Archer from the Snowdonia
National Park and Professor Eric
Sutherland, Lord Lieutenant of Gwynedd.
This memorable day – organised by
Lesley Best with help from CCW officers
Anne Butler and Karen Rawlins –
highlighted Sir Martin and Lady Audrey
Wood’s longstanding interest in the natural
environment, and their commitment, with
the tenant farmer and CCW, to manage
the land for its geological and botanical
features. As intended, the celebration
raised awareness of the importance of
conserving the landscape for future
generations. ■
– Bob Mathews and Anne Butler,
Countryside Council for Wales
Guests ascend Craig-y-garn to see the geological
highlights of the SSSI and appreciate the superb
views over Snowdonia.
Photo by Gerallt Llewelyn
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he 95-mile-long stretch of
Dorset and East Devon coast
from Studland to Exmouth is
outstanding. It spans 185
million years, making it an amazing
illustration of some major stages in the
Earth’s history.
Earning World Heritage status for this
coast has taken 10 years. It was a
culmination of planning and development
that brought together local authorities,
landowners and managers, agencies (such
as English Nature) and professional and
amateur geologists.

Their commitment paid off as the area
became the UK's first mainland natural
World Heritage Site. More than ever, the
UK is now committed to protecting and
managing the area which, given the length
of coastline and the number of different
management interests, is no small
challenge.
One of the winning aspects of the original
nomination was a management plan that
satisfied UNESCO, which manages the
World Heritage Site designation, that the
site would be well-managed over the long
term.
Basically, the plan set out six broad
objectives for the World Heritage Site:
■ To conserve its geology and
geomorphology
■ To conserve, and enhance where
appropriate, the quality of the landscape
and seascape
■ To welcome local people and visitors,

It was a Christmas present for the UK – the designation of
the Dorset and East Devon Coast as a World Heritage Site.
But a WHS isn’t just for Christmas – now the exciting work
begins. Jonathan Larwood of English Nature explains.

WHS Factfile
■ There are 721 World Heritage Sites –
144 of them are natural sites.
■ The UK has 24 World
Heritage Sites, 19
cultural and five natural.
The Giant's Causeway is
perhaps the best-known
natural site. Cultural
sites include Stonehenge
and Avebury, Hadrian's
Wall and Durham
Cathedral and Castle.

nder
world
What makes the WHS special: the Axmouth to Lyme
Regis Undercliffs NNR in Devon (top left), young fossil

■ World Heritage Sites are
declared by UNESCO
under the World Heritage
Convention – an
agreement to
identify, protect and
conserve natural and cultural sites of
outstanding universal value.

hunters at Black Ven, Charmouth, Dorset (above) and
some of the finds - blue lias trace fossils (left) and an
icthyosaur vertebra (below).
Pictures by Peter Wakely, English Nature and
Richard Edmonds, Jurassic Coast World Heritage Site

but in a
sustainable
way
■ To encourage
safe use by
educational
groups of all
ages, and to
provide a high-quality range of
educational information and services
■ To encourage and support the gathering
and sharing of scientific information
■ To ensure the World Heritage status is
used responsibly in all aspects of
publicity and helps wider sustainable
development objectives within Dorset
and East Devon.
It also specified that management would
be local and, wherever possible, would use
existing initiatives and mechanisms.
A World Heritage Steering Group has now
been set up, supported by a Scientific
Advisory Group and a Tourism Working
Group. The Scientific Advisory Group
will be crucial in advising on conservation

and monitoring and will
also promote research
and better public
understanding of
geology. As much of the
coastline is already
designated as Sites of
Special Scientific
Interest, management and structure plans,
taking account of the geology, are already
in place. These will be central to the
successful delivery of the World Heritage
Site Management Plan. To support this,
three new posts have been created to
co-ordinate and turn the management plan
into action.
The key to the long-term success of the
World Heritage Site is down to the
partnerships that have already been forged
between landowners, local authorities,
government agencies, geologists and the
tourism industry.
World Heritage Site status should
strengthen these partnerships and make it
easier to co-operate. It also underlines

■ The Dorset to East Devon WHS
includes 13 Sites of Special Scientific
Interest, a National Nature Reserve,
five sites of European significance for
their wildlife habitats and species and
two Areas of Outstanding Natural
Beauty.
■ Around 14 million people visit the
Dorset and Devon coasts each year.

what geologists always knew – that this
coastline has global value.
The Dorset and East Devon Coast World
Heritage Site puts British geology where it
belongs – in a worldwide context. It also
presents one of the most important
opportunities for geology and geological
conservation in recent years.
What better than a World Heritage Site to
convince everyone – from government to
tourist – of the importance of geology in
our environment and the need to conserve
it for the future. ■

More information
www.jurassiccoast.com
www.charmouth.org
www.whc.unesco.org
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Professor John Gunn,
Limestone Research
Group, University of
Huddersfield, describes
the background to the
‘geopark’ concept
and what the
designation will mean to
County Fermanagh,
Northern Ireland
he Cuilcagh Mountain Park
was established in June 1999
and in October 2001 the Park
and the Marble Arch Caves
below it – both managed by Fermanagh
District Council as a single unit – became
the first site in the UK to be admitted to
the European Geoparks Network.

The UK’s first

T

The area lies some 20km south-west of
Enniskillen, in County Fermanagh,
Northern Ireland and the Caves include
the only show cave in Northern Ireland; it
has been open to the public since 1985.
Cuilcagh Mountain forms a distinctive
ridge against the Fermanagh skyline, and
is a prominent backdrop to much of the
county's lakeland scenery. Cuilcagh
summit (667m) is the highest point in
Fermanagh, and the summit ridge forms
the border with County Cavan and the
Irish Republic. The mountain is topped by
gritstone, exposed in places as dramatic
cliffs sweeping down to the lower
sandstone and shale slopes which are
covered with a thick layer of peat and
form one of the best examples of a blanket
bog ecosystem in Northern Ireland. Below
the sandstones and shales are limestones
and the Marlbank area supports a fine
upland karst which includes the caves
complex.
The concept of a geopark developed both
in UNESCO and in Europe. In 1997, at
the 29th session of the General Conference,
UNESCO undertook to ‘promote a global
network of geosites having special
geological features’. To this end, the
UNESCO Division of Earth Sciences
proposed a Geoparks Programme with the
twin goals of safeguarding Earth science
sites whose significance was deemed not
great enough for the World Heritage List,
and enhancing regional socio-economic
development. Promotion of the protection
and sustainable development of
geological/geomorphological heritage was
seen as contributing to the objectives of
UN Agenda 21 on sustainability.
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European Ge
Unfortunately the UNESCO Executive
Board, driven by budgetary
considerations, decided in June 2001 to
suspend its geoparks programme. The
UNESCO Division of Earth Sciences
continues to promote geological heritage
activities, but it is clear that the
geosciences have a much lower priority
than wildlife or built heritage, a factor
also reflected in the very small number of
World Heritage Sites inscribed primarily
because of their geological/
geomorphological interest.

Share good practice
Quite separately from UNESCO, Guy
Martini (France) and Nickolas Zouros
(Greece) advanced the idea of establishing
a network of geoparks in Europe, to share
good practice in: the promotion of
geological heritage, enhancing public
understanding of Earth science and using
the designation to promote sustainable
economic development at regional level.
After discussions with the European
Community, the European Geoparks
Network was established in June 2000 in
the context of the European LEADER
11C programme. The Network has an
official agreement of collaboration with
the UNESCO Division of Earth Sciences
and if the Network proves successful, the
UNESCO Executive might be persuaded

to revisit the idea of a global Geopark
network. Initially, the European Geopark
Network had four members, adding two
more in 2000 and a further six, including
Marble Arch Caves/Cuilcagh Mountain
Park, in 2001.
In its promotional literature, the Network
defines a European Geopark as ‘a
territory which includes a particular
geological heritage and a sustainable
territorial development strategy supported
by a European programme to promote
development’. Although the interest of
each site must be primarily geological, it
may also have significant features of
archaeological, ecological, historical or
cultural interest. The link between
geoscience interest and economic
development is strongly emphasised and
promotion of geotourism is a primary aim.
Other aims include support for education
on the environment, training and scientific
research.
So what difference will the acceptance of
the Marble Arch Caves/Cuilcagh
Mountain Park into the European Geopark
Network make? Firstly, it is hoped that the

View from the gritstone summit ridge of
Cuilcagh Mountain (main picture) with
extensive boulder fields and Lough Atona in
the middle distance.
Inset, the extensive area of active blanket bog
leading up to the summit ridge.
Photos by John Gunn

eopark
area will benefit from the positive
publicity and attract more tourists to see
the karst scenery and caves. Fermanagh
District Council developed the Caves
specifically to bring tourists into its
economically deprived area. The efforts
have been very successful: over 850,000
people have visited the Caves since they
opened in 1985 and 50 directly linked jobs
have been created. Secondly, membership
of the European Geopark Network will, in
time, be seen as an important quality
assurance label as more European
Geoparks are accepted and as the
international public becomes increasingly
aware of the Network.
The term 'network', implies people
working together and some of the benefits
to members will undoubtedly be from the
exchange of ideas and information that is
already developing. In addition, European
Geopark status will be a strong plus point
when applying to bodies such as the
Heritage Lottery Fund or the European
Commission for funding to undertake
future conservation work. The same will
hold true when site managers are dealing
with government departments, national
park authorities, local authorities or
NGOs.
While the Marble Arch Caves receive very
good protection from Fermanagh District

Tourists start their tour of the
Marble Arch Caves with a
boat journey up the underground
portion of the River Cladagh.
Photo by Fermanagh District Council

Council, which controls access, the
surrounding Marlbank karst area is,
surprisingly, unprotected as it has not yet
been designated an ASSI (Area of Special
Scientific Interest, the Northern Ireland
equivalent of the SSSI in Britain). There is
no question that the area is well qualified
and a 1995 Earth Science Conservation
Review (ESCR) of the karst
geomorphology of the Cuilcagh/Marlbank
area identified 15 individual ‘units' in five
main areas. However, prior to designation,
this ecologically important habitat must be
subject to a thorough biological survey
and the Environment and Heritage
Service, responsible for designation in
Northern Ireland, has been unable to
timetable this. While the difficulties of
balancing conservation priorities are clear,
readers might ponder whether designation
of an important biological site would
ever be delayed because the
Earth science interest had not been
fully assessed!

While time ticks by, recent years have
seen the removal of some weathered
limestone for rockery stone and serious
pollution of an adjacent cave system as a
result of effluent being pumped into a
doline. The wider catchment extends
beyond the karst to the summit ridge of
Cuilcagh Mountain and includes an
extensive area of active blanket bog. Prior
to 1994, this area was also unprotected
and in the late 1980s was subject to
increased mechanised peat cutting for
fuel.

Threat to the caves
As well as the obvious damage to the
blanket bog, this was thought to pose a
threat to the caves by increasing the flood
risk. Hence, the Council funded
hydrological and environmental research
by the Limestone Research Group. Among
its recommendations was that as much of

continued overleaf
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What makes the Caves and
Mountain Park special?
Marble Arch Caves contain some
4,500m of passage, making them sixth
longest in Ireland. Contrary to the
name, they have formed within rocks of
the Dartry Limestone Formation, part
of the Dinantian (Lower Carboniferous)
succession of north-western Ireland.
Much of the formation comprises mudmound limestones that have a
maximum thickness of about 340m.
Each mud mound grew by the
accumulation of micrite mud without a
reef-like skeletal framework. As such,
the lime mud could accumulate only
below storm base. Within the
stratigraphy the near-drowning of the
Dartry Limestone mud-mound
accumulations is recorded by a thin (up
to 35cm) carbonate shale intramound
horizon, some 30m above the base of the
formation. From sinks to rising, the
Marble Arch cave system traverses
almost all the mud-mound sequence.
Faults and fractures have guided most
conduit growth, but lithological guidance
of inception can be seen where flow has
intersected the intramound horizon.
Inception began several million years ago
and uranium-series dating of stalagmites
has shown that the present passages are at
least 350,000 years old, and probably
much more. In addition to their geological
context, developmental history and
speleothems, the Caves are notable for
their clastic sediments. These have yet to
be fully studied, but span several
glacial/interglacial cycles.
The Marble Arch Caves lie within the
Marlbank karst area, which is notable for
its limestone pavement, many fine
solution, collapse and subsidence dolines,
two very impressive blind valleys at

The UK’s first European
Geopark – from previous page
the catchment as possible should be leased,
or purchased, and managed to protect the
environment. With financial support from
several bodies, most notably the Heritage
Lottery Fund, the Environment and
Heritage Service and the University of
Huddersfield, and matching funding from
the EU LIFE programme, the Council
negotiated a 99-year lease on part of the
catchment. Another large area is leased
from the Forestry Service and together
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Monastir and Pollasumera, and a variety
of other fluviokarst landforms.
Although the Cuilcagh Mountain ASSI
was designated primarily for its biological
interest, the Earth science interest was a
strong secondary consideration.
Subsequent to designation of the ASSI, an
Earth Science Conservation Review
identified four solid geology sites, three
being discrete and one extending across
the whole mountain on which a complete
representation of the Carboniferous
Leitrim Group, some 580m of strata, is
present. This includes richly fossiliferous
sequences containing an outstanding range
of goniatites, brachiopods and other
fauna. The spectacular summit gritstone
edge and pavement, consisting of the
Lackagh Sandstone Formation (also
known as the Millstone Grit), is unique in
Northern Ireland. The underlying
sequences, principally of sandstones,
shales and mudstones, can be richly
fossiliferous, notably the Dergvone Shale
Formation with its Killooman Shale
Member and the Carraun Shale
Formation. These strata are of Pl - P2
(Upper Visean) and E1 - E2 (Lower
Namurian) goniatite stage ages. The rocks
beneath the Leitrim Group are the Dartry
Limestone Formation and the stratotype
section for the Carrickmacsparrow
Limestone Member lies within the ASSI.
Other sites of geoscience interest within
the ASSI include a large boulder field
below the summit ridge, excellent
examples of bog flows and peat slides
which have been the subject of a recent
PhD, and large areas of peat pseudokarst
with numerous collapse/subsidence
dolines, extensive pipes and a small
number of caves (pipes that can be
explored by humans).
these form the Cuilcagh Mountain Park.
Driven by the Habitats Directive, the upper
slopes of Cuilcagh and most of the Park
are now an ASSI, candidate European
Special Area of Conservation and Ramsar
Wetland of International Importance.
The European Geopark designation that
now covers both the mountain and cave
sites is potentially invaluable to the area
and to its geological status. However,
completion of the domestic ASSI
designation for the Marlbank area is also
seen by many as an urgent necessity. ■

The power of
partnerships
European Geopark status marks a site as
special and can be used to advantage to
establish mutually beneficial partnerships.
Fermanagh District Council has built close
working relationships with both the
Geological Survey of Northern Ireland and
the Geological Survey of Ireland. Another
strong link has been formed with the Royal
Society for the Protection of Birds, which
will co-operate with the Council in
managing conservation within the Mountain
Park. These partnerships give the Council
access to expert advice and to extra
resources. Importantly, the partnerships
increase wider awareness of the Council’s
effectiveness as both a tourism provider
and a conservation manager. In return, the
partners have practical opportunities to
broaden their remit and to achieve their
own objectives.
Gaining European Geopark status is only
the latest in a long list of notable
successes for Fermanagh District Council
at the Caves and Park. The site has
previously attracted an impressive number
of prestigious national and international
awards in areas such as best tourist
attraction, best interpretation, effective
sustainable tourism or achievements in
conservation. These successes recognise
not only the Council’s forward thinking and
commitment, but also the strong support of
many partner organisations.
It is all the more remarkable that this high
level of success has been achieved in a
little-known corner of Northern Ireland.
Little known perhaps in United Kingdom
terms because the Northern Ireland
‘Troubles’ undoubtedly diverted the
attention of people within the UK from the
good side of life in Northern Ireland.
Interestingly, however, the province has an
established and thriving tourism industry
with overseas visitors. You are more likely
to hear a Dutch, German, Australian, South
African or Canadian accent in the Caves
queue than an English one. However more
British visitors are heading to Fermanagh.
An important development is the Field
Studies Council’s first Irish Centre at
nearby Derrygonnelly. This provides a good
base for school and college field classes
and has already been used by BSc Earth
Science and Geography students from the
University of Huddersfield!
Equally, other UK sites are set to follow the
lead of the Caves and Mountain Park in
seeking European Geopark status, although
it is likely that a ceiling will be set on the
number of sites accepted into the Network.
– RICHARD WATSON,
Fermanagh District Council

Taking geology to
the people –

Curator of Vertebrate
Palaeontology at the
National Museums of
Scotland

Hugh Miller
1802-1856

Michael Taylor

H

ugh Miller, that great Scot,
achieved geological glory in
his spare time from being,
successively, stonemason,
bank accountant and finally crusading
editor of The Witness, one of
Edinburgh's leading newspapers. Miller
adopted a strongly independent, even
bloody-minded, line, telling off the
lairds (major landowners) whenever he
thought fit. He was instrumental in
supporting the formation of the Free
Church of Scotland independent of the
lairds and government in 1843. Thus, as
well as attacks on the Highland
Clearances, his wonderful book The
Cruise of the Betsey combines fossilhunting all over Scotland with visits to
the minister who inhabited the
dangerously leaky Free Church Yacht
Betsey, because the lairds wouldn’t
allow him anywhere decent to live on his
Hebridean island parish.

Foot of page, a typical Cromarty fish-bed nodule bearing a well-preserved Devonian fossil fish,
Glyptolepsis.
Photos by National Museums of Scotland

Birthplace Cottage in Cromarty.
Nevertheless, Archibald Geikie, Director
of the Geological Survey (and as a
youngster one of Miller’s ‘finds’, notes
historian David Oldroyd), reckoned that
Miller’s main contribution to geology lay
in improving its public understanding and
support. Miller's enormously popular
books, such as The Old Red Sandstone
(1841), were ‘found in the remotest loghut of the Far West, and on both sides of
the Atlantic ideas of the nature and scope
of geology were largely drawn from
them.’ Not bad for a busy editor’s sparetime activity!

A recreation

Miller not only met the spirit of that
devout era but guided it. He recommended
geology as a recreation, improving mind
and body through studying the works of
the Lord. In books such as Testimony of
the Rocks, Miller’s rock-solid Presbyterian
Christian credentials helped convince
many of the value of scientific truth, even
when it seemed to contradict the Bible. He
rejected early evolutionary ideas for
scientific reasons (not unreasonably, as
that was before Charles Darwin’s rethink
of the problem) and also on religious
grounds, but he defended science against
religious literalists who denied, for
instance, the great age of the Earth. Miller
famously shot himself in 1856, but not, as
is often alleged, because he couldn’t

reconcile science and religion; to him they
were two faces of the same divine truth.
Almost certainly he had thought he was
going mad, thanks to hallucinations arising
from physical illness.

Named after Miller

John Muir, the émigré Scot who founded
the conservation movement in the United
States, later named an Alaskan glacier for
Miller. There are also the Hugh Miller
Cliffs, a fossil-fish site in Québec. But one
must admit that Miller was living when
conservation was little thought of.
Although Miller’s famous Cromarty beach
site – just ‘forty yards square’ - was
depleted by around 1850, after 20 years of
intensive collecting, his views were still
coloured by his attitude to the oppressive
Game Laws, as when, harassed by the
laird’s man in Cruise of the Betsey, he
contemplated the unheard-of notion of
fossil ‘preservation’:

Continued overleaf

▲

The young Miller adored the Jurassic
fossils of Eathie near his home town of
Cromarty, north of Inverness. Searching
for more at Cromarty, he found not
ammonites but important new fossil fishes
in the Old Red Sandstone. This made him
known amongst geologists and his finds
ended up in the works of Louis Agassiz,
then the great fossil-fish expert. Miller was
indeed a fine field geologist and his fossil
collection is now mostly in the National
Museums of Scotland, with some at the

Above, a typically misty view of Eathie at high tide (the fish-bed and ammonite concretions are below
the waves). Above left, an engraving of Hugh Miller, wearing his characteristic ‘maud’ or fabric wrap.
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Putting Achana
Caithness Fossil Group

C Digby Grant

Scottish Natural Heritage

Colin MacFadyen
with a contribution from

Caithness Fossil Group

Jack Saxon

F

The proposed removal of the National Nature Reserve status of
Achanarras Quarry, one of Britain’s most famous and important
Devonian fish sites, has galvanised local efforts at raising an
awareness of this unique fossil site.

ollowing a recent re-assessment
of National Nature Reserves
(NNRs) in Scotland by Scottish
Natural Heritage, Achanarras
Quarry, the internationally important
Devonian fossil-fish locality in
Scotland’s far north-east, is to be
removed from the NNR register. While
the Quarry retains Site of Special
Scientific Interest status (and statutory
protection), it was deemed not to meet
necessary NNR criteria, principally
because it did not have a high public
profile.
Caithness is one of only three localities in
the world where this wide variety of
Devonian fossil evidence is displayed (the
others are Miguasha in Quebec, Canada,
and Canowindra in New South Wales,
Australia). However, raising the profile of
Achanarras is daunting. How do you

▲

from previous page

I was tickled with the idea of a fossil
preserve, which coupled itself in my mind
… with the idea of a great fossil act for
the British empire, framed on the
principles of the game-laws; and, just
wondering what sort of disreputable
vagabonds geological poachers would
become under its deteriorating influence, I
laid hold of the pick-axe, and broke into
the stonefast floor. And thence I succeeded
in abstracting, - feloniously, I dare say,
though the crime has not yet got into the
statute-book, some six or eight pieces of
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The Achanarras Quarry spoil heaps (above) with a
BBC television film crew recording a news item on
the problem of irresponsible fossil collecting in

stimulate interest in a derelict, wind-swept,
waterlogged quarry, inactive since 1970; a
quarry that is accessed by an unmetalled
track across private land with a further 20
minute walk along a farm track; a quarry
that lies just a few kilometres from the
northern tip of mainland Britain?

The Caithness Fossil Group was
established to take on that challenge. It
was supported by Scottish Natural
Heritage Area representatives in Golspie,
the Scottish Natural Heritage geologist and
Dr Nigel Trewin of Aberdeen University,
who is a world expert in Devonian geology
and fossil fish.
The first output from the Group was a
simple leaflet to publicise Achanarras
Quarry and its fossil heritage. The next
was a road signage exercise, so that
travellers on the nearby A9 Inverness to

Scotland. There will be more on this Scottish
Natural Heritage event to raise awareness of the
problem among the media in the next issue.
Photo by Colin MacFadyen, Scottish Natural
Heritage

Right, Coccosteus - an armoured predatory Middle
Devonian fossil-fish from Caithness. The bony
plates are frequently found, complete specimens
being scarce. The reconstruction of the fish is by
Richard Hammond.
Images by National Museums of Scotland

Thurso road at least knew of the Quarry’s
existence. Interpretative boards were
installed by Scottish Natural Heritage and
the quarry owners, on site to outline the
significance of both the place, and the
fossil fishes. With support from local
industry and Scottish Natural Heritage, the
Caithness Fossil Group (by now a section
of Caithness Field Club) produced a much
admired leaflet introducing the fossil fish

Taking geology to the people

the Pinites Eiggensis [fossil wood]… If I
be cast and committed, - I , who have
poached over only a few miserable
districts in Scotland, - pray, what will
become of some of them, - the Lyells,
Bucklands, Murchisons, and Sedgwicks, who have poached over whole continents?
Things have indeed changed since Miller
roamed Scotland’s fossil sites!

Events all over Scotland, ranging from
public lectures to a geological field course

and public weekend on the Isle of Eigg,
are planned for the Hugh Miller
bicentenary year, running to October 2002;
a special leaflet is available from
Dr L. Borley, Cromarty Arts Trust,
4 Belford Place, Edinburgh EH4 3DH
(SAE appreciated), and see
www.hughmiller.org
Other Hugh Miller events include:
■ Cromarty: The National Trust for
Scotland runs Hugh Miller's birthplace cottage
(open 12 noon-5 pm daily, 1 May to 29

arras on the map
Achanarras Quarry is located west of
Mybster Junction on the A9. For fossil
collecting permits and further
information please contact: Scottish
Natural Heritage, Main Street,
Golspie, Sutherland, KW10 6TG.

A fossil-fish
wonderland

Road signs now help to attract
visitors to Achanarras Quarry.

Photo by Colin MacFadyen,
Scottish Natural Heritage

at Achanarras and other similar sites in the
area.

Interpretative facilities
The Group is now working with Scottish
Natural Heritage to upgrade interpretative
facilities. It is hoped that these will
include a roofed kiosk and fenced
walkways. Efforts are also being made to
September 2002; tel: 01381 600245,
www.nts.org.uk). Cromarty Courthouse
Museum is good on local history and
information (for times tel: 01381 600418,
www.cromarty-courthouse.org.uk).
■ Groam House Museum, Rosemarkie, in
association with NMS, plans an exhibition on
Miller to September 2002 (dates and opening
hours, tel: 01381 620961).
■ Edinburgh: A display, Hugh Miller’s
Fossils, is in the Royal Museum, Edinburgh,
until at least 16 October and there is much on
Scottish geology and history in the Museum of
Scotland (info, tel: 0131 247 4219/4422,
textphone: 0131 247 4027, www.nms.ac.uk). ■

create an easier, but more accountable,
collecting system, perhaps involving onsite availability of permits. At present,
Scottish Natural Heritage owns the site
and operates a permit system to control
collecting. To an extent, the system works,
with people collecting responsibly and
fossil finds being reported. However,
occasionally there are reports of
unconsented irresponsible collecting with
‘attacks’ being made on the ‘fish-bed’
exposure. To help amateur collectors, the
spoil heaps will continue to be turned over
every few years.

All these awareness-raising efforts may in
time result in Achanarras once more
achieving the NNR accolade. However,
beyond Achanarras, the hope of both the
Caithness Fossil Group and Scottish
Natural Heritage is to work towards
increasing public awareness generally of
the fossil fish-bed sites in Caithness as a
resource for scientific research, education,
tourism and responsible amateur
collecting. ■

Achanarras Quarry remains a Site of
Special Scientific Interest and
retains full statutory protection, but
it deserves a much higher profile
because it is one of the world’s
most important fossil-fish localities.
The rock sequence at Achanarras
represents part of the Devonian
sedimentary sequence that
underlies much of Caithness and
Orkney. This sequence originated as
deposits on the bed of a vast lake in
the Devonian geological period
(about 380 million years ago) known
as the Orcadian Basin Lake or ‘Lake
Orcadie’. The Orcadian lake was
deep, cold and oxygen-starved,
allowing organic matter to be
preserved under anaerobic
conditions. Mass mortalities of fish
seem to have occurred from time to
time. Their bodies, and the remains
of plants swept into the lake, drifted
from lake margins to deeper water
where they sank and were covered
with fine silt and subsequently
fossilised. The result was the
preservation of fine detail.
Achanarras, together with a number
of other sites in Caithness,
represents this deep-water regime.
The variety and the quality of fossils
at Achanarras are highly prized by
palaeontological researchers and
amateur collectors. The
considerable quarry waste offers a
rich source of fossils from which
new discoveries are still being
made. Scottish Natural Heritage
owns the site.
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Terminology:

Speaking the same language
everal readers have responded to
my invitation in issue 17 of Earth
Heritage to contribute to the
debate on the words and terms
we use in geological (including
geomorphological) conservation.

S

A brief summary of the terms discussed in
issue 17 appears in the coloured panel.
Without wishing to draw any conclusions,
I have picked out some of the newly
contributed comments to continue the
debate on terminology. Thanks to all those
who contacted me.
Phil Boon, Scottish Natural Heritage,
pointed out that he was a non-geologist
but did read Earth Heritage. He expressed
a view shared by many, that the term
‘geodiversity conservation’ has a strong
appeal. He also expressed an interest in
the ‘conservation-preservation’ debate,
and had published on this in relation to
river conservation.
Peter Oliver, Herefordshire and
Worcestershire Earth Trust, agreed with
‘nearly all’ of the article. However, he
preferred Earth heritage to geodiversity as
a term accessible to the general public.
Janet Lister, National Trust, disapproved
of the term Earth science conservation,
requesting that Earth heritage should be
taken to include natural history. She also
argued strongly that soil should be
included in the definitions of both Earth
heritage and geodiversity. (I agree that soil
should be included in both of these
definitions and acknowledge that I failed
to do so in the previous article.)
P. Vincent, Lancaster University, wrote
emphasising the need to be able to
measure geodiversity on an index based
on grid squares, thus answering questions
about which area of land is the most
geodiverse. He also suggests that
geodiversity should be everything abiotic,
perhaps even including climate data.
Finally, I must mention Chris Sharples,
Michael Pemberton and Rolan Eberhard,
all geologists/conservationists working in
Tasmania. All three kindly wrote,
explaining that thinking on terminology in
Australia is well advanced, noting that
lively debate and the drinking of Guinness
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Colin Prosser
Head of Geological
Conservation,
English Nature
Summary of terms discussed in issue 17.
Conservation or preservation? The article
suggested that we are very much at the
conservation end of the spectrum,
conservation being about actively managing
something to retain a particular ‘quality’,
preservation being about allowing no
physical change at all.
Geological/geomorphological conservation:
This is the favoured terminology in English
Nature, meaning the conservation of geology
and geomorphology in its natural setting.
Geoconservation: A term widely used
internationally, and a sensible synonym for
geological/geomorphological conservation.
Earth science conservation: A misleading
term about conserving ‘science’ rather than
conserving a geological resource. It is
suggested that this term is dropped.

has helped the process. It is interesting to
note that Mike had a hard time at one
point over the use of geodiversity as a
term. The same thing happened in English
Nature. In both cases it was seen as a
trendy term trying to mimic biodiversity!
Of particular interest was their thinking on
the difference between geodiversity and
Earth heritage (called geoheritage in
Australia). Both Mike and Chris describe
this difference in some detail. This is well
illustrated by a quote from Chris who
writes that: ‘geodiversity is a value-neutral
term which simply describes the fact that
a diversity of geo-phenomena exist; in

Earth heritage conservation: Taken to mean
conservation of all things geological in the
widest sense, including geology and
geomorphology in a natural setting, but also
museum collections, building stones,
geological data and maps etc.
Geodiversity: Defined here as the variety of
rocks, fossils, minerals, landforms and
natural processes. However, it is now being
used by some in a very holistic way to
emphasise the links between geology, people
and wildlife. It is suggested that this may be
a synonym of Earth heritage conservation.
Physiography: An outdated term still used in
conservation legislation in Great Britain, but
otherwise dropped in favour of the more
widely understood geomorphology.
Natural features: Another ambiguous term,
which it is suggested be dropped.

contrast, Earth heritage or geoheritage is a
value-laden term which can be used to
identify those specific examples or
elements of geodiversity which we have
selected as being worth protecting or
conserving’. To further clarify the
situation, Mike defines geodiversity as
‘the natural range of geological,
geomorphological and soil features,
assemblages, systems and processes’, and
‘geo(Earth) heritage’ as ‘those aspects of
geodiversity that are important to humans
for purposes other than resource
utilisation; things we would wish to retain
for present and future generations’.
The views and observations that I have

Cavers
help study
of science
‘goldmines’

e

Painstaking work to catalogue
important cave characteristics – such
as deposits, minerals or bones – was
completed in February. Now, it’s over
to caving enthusiasts to help keep
track of the condition of these
fascinating features.

Scenes of geodiversity: an apt description of the
vista from a Dartmoor tor (above) and from
Schnells Ridge in the Western Tasmanian
Wilderness. Glacial lakes of various ages occupy
Precambrian quartzites in the foreground and
columnar Jurassic dolerite in the background at Mt
Anne, the highest peak in south-west Tasmania.
Photos by Mick Murphy, English Nature and
Grant Dixon

Scientifically speaking, caves have a
great deal to tell us. They are not just
important in terms of understanding how
and when they were formed, but also for
wider studies of changes to the
environment and climate in the
geologically recent past. That is why 75
per cent of all known cave passages in
England are Sites of Special Scientific
Interest.
Under English Nature's SSSI monitoring
programme, all sites have to be visited
and their condition reported at least once
every six years. The first monitoring
cycle, begun in 1997, is nearing
completion for most geological SSSIs.
However, monitoring of caves has
presented difficulties.

Underground
Although English Nature conservation
staff are not usually qualified for
underground monitoring, they can often
get round the problem by working with
local caving groups. One big advantage
of this sort of co-operation is that cavers
can take some of the responsibility for
the conservation of caves in their area.

received from so many people have
certainly taken my thinking forward.
While I acknowledge that a healthy range
of diverse views will always exist, I feel it
is worth trying to pull all this thinking
into one place. I plan to do this in the
months ahead and, in the meantime,
would welcome any further thoughts
anyone might have. I can be contacted on:
colin.prosser@english-nature.org.uk ■

Despite a wealth of literature – from
detailed surveys to published scientific
studies such as the Geological
Conservation Review (GCR) volume on
Karst and Caves - there is a lack of
precise information on the nature and
location of some of the most
scientifically important features in many
of the caves.
So in 2001, English Nature
commissioned a project to add
descriptions of these important features

Buried treasure – an iron-stained column in
Knock Fell Caverns is the sort of cave
formation that English Nature wants to monitor.
Photo by Geoff Barber, English Nature

Mick Murphy
Geological Site
Enhancement Co-ordinator,
English Nature
to a set of cave surveys. It covered most
caves in England where there were
important speleothems (carbonate
deposits) and cave sediments, and was
carried out by a group of cave scientists
– some of whom had been involved in
the original GCR and so knew about the
caves and why they were selected.
Now that we have a guide to the most
important cave features, the next step is
to check the caves’ condition and report
back. In many cases, caving groups
working with English Nature already
have this sort of up-to-date knowledge.
In other cases, such as some of the large
and less-visited caves in Northern
England, more information is needed.
English Nature will be asking cavers
visiting these sites to check their
condition and report back. A pilot
project with the Council of Northern
Caving Clubs (CNCC) is planned for
later this year.
By working closely with local, national
and international caving groups, English
Nature is helping conserve this hidden
scientific resource for everyone’s
benefit. ■
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Latest publications
Making technical data
more accessible
Graham Lott and Bill Barclay. Geology and
building stones in Wales (north) and
(south). British Geological Survey. 2002.
£1.95 each. ISBN 0 85272 423 3 and
ISBN 0 85272 422 5
These two new A3, three-fold, laminated
sheets, were produced for the very successful
Stone in Wales conference (see page 6).
The attractive front clearly declares, in two
languages Geology and building stones in
Wales (north) or (south). Understandably the
political flack from referring to North Wales
and South Wales (with no Mid-Wales) would
have been too great, but surely commonsense
should have made a better compromise?
I shall call them the northern sheet and the
southern sheet.
The northern sheet boasts the Llanberis slate
castle of Dolbadarn sitting majestically in the
Llanberis countryside. Folding out the A3
laminate reveals a greyed-out trio of
trilobites with small typeface text and
caravan window-surrounded images of 10
buildings with dates of construction and

building
stones used
with a
simplified
geological
map in the
middle panel.
The clear and
succinct text
relates the
history of
stone usage
by geological
period, noting
certain stone
types to particular local usage, but it is
marred by the background, which makes
some of the text difficult to read. A border of
a chronological list of Welsh geologists of
the last 450 years and an edge of the relevant
geological periods in use completes side one.
Two-thirds of side two is text in Welsh,
which relates a similar story, but with four
images of structures, date and material on a
grey background of a slate quarry.
The southern sheet has the impressive water-

Guide to limestone wonders
Mike Simms. Exploring the Limestone
landscapes of the Burren and the Gort
Lowlands – a guide for walkers,
cyclists and motorists.
Burrenkarst.com. 2001. Price
unavailable. ISBN 0 9540892 0 0
Good colour photographs, diagrams and
attractive, readable text make this A5,
64-page book a must for anyone
visiting ‘a rocky place’, the meaning of
the word Burren. Aimed at the public,
all jargon is highlighted in colour in the
text and explained in simple terms. My
15-year-old had a project on limestone
pavements and found Mike’s booklet
very useful, especially the diagrams.
Mike takes 25 pages to describe the
history of the rocks, landscape, caves
and active processes, fully illustrated
and referenced whenever possible to
stops on the tours. These fill the
remaining 30-odd pages. On each of the
79 stops in six tours, he describes the
underlying rock, its landscape
expression and plants, or undertakes a
more detailed exposition of a cave or
other feature such as a turlough. These
seasonal lakes are instantly recognisable
in winter through flooding and even in
the summer when dry due to
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Cinclidotus fontinaloides, black
turlough moss, which covers everything
submerged in the winter flood.
Newtown turlough in the Gort
Lowlands impressed me most as three
images show the shallow depression of
several hectares virtually dry in
summer, filling in autumn and brim full
in winter with the water flowing from
an ‘enigmatic’ circular pool.
The book rightly suggests augmenting
its own maps with separate, more
detailed ones.
– Mick Stanley,
Geodiversity Consulting

balance tower at Blaenavon Ironworks, a
World Heritage Site, as its front panel.
Westphalian plant fossils of a greenish hue
form the background to text, and the sheet
follows the same formula as the northern
counterpart.
Both sheets make great and effective use of
images of castles, ecclesiastical buildings and
industrial structures. Locations of structures
illustrated are marked on the geological maps
in each centre panel.
I have been critical of building stone
publications from BGS in that the data are
presented in a less than accessible way. It is
difficult to present specific technical
information full of jargon to a lay audience,
but it is not impossible. BGS should be
congratulated this time. I hope that every
Planning Department in every local authority
is sent a copy of the relevant sheet to try to
ensure that local geodiversity is maintained
in the local area. Only by providing relevant
data for planners can we ever expect to reach
the parts untouched by PPGs or TANs.
Hopefully there should be sufficient interest
from the public to generate income.
– Mick Stanley,
Geodiversity Consulting

Teaching aid
Scott Engering. Building in Stone – Information for
teachers. English Heritage Education Series. 2002.
Free to teachers from English Heritage Education,
Freepost 22 (WD214), London W1E 7EZ. No ISBN
This is a black and white, eight-page booklet for
teachers who use buildings in the care of English
Heritage for National Curriculum Key Stages 2 and 3
course work. Scott has kept the text jargon-free with
plenty of illustrations. He looks at how different types
of stone formed, building materials, quarrying and
transport, building stone for decoration, weathering and
erosion and archaeological investigation. Different
educational approaches to studying stone buildings
occupy almost three pages. They suggest activities to
undertake before and during a visit, including surveying
and recording (with a proforma sheet supplied),
building material key and a simple evaluation sheet. A
list of suitable buildings to visit across England and a
selected bibliography completes the booklet.
The booklet is a testimony to Scott’s persistence in
trying to persuade English Heritage that an educational
visit to their sites, mainly stone built, must include
activities relating to the stone in use. Let’s hope this is
the first of many such educational booklets. Perhaps it
will encourage English Heritage to add details of stone
source and use in all their generally accessible guides to
properties.
– Mick Stanley,
Geodiversity Consulting

Latest publications
Understandable geology
Mike Browne, Alan McKirdy and David
McAdam. Fife and Tayside. SNH/BGS.
£3.95. ISBN 1 85397 110 3
and
John Mendum, John Merritt and Alan
McKirdy. Northwest Highlands. SNH/BGS.
£6.95. ISBN 1 85397 139 1
These titles are additions to the Scottish
Natural Heritage/British Geological Survey
series A landscape fashioned by geology.
Both areas are popular tourist destinations
and both publications provide a
non-geological audience with a simple yet
extensive summary of the key characteristics
of each area’s complex but classic geology
and geomorphology.
The series’ accessible format is followed,
with clearly headed two-page spreads
covering topics such as specific geological
time periods and the effects of glaciation.
The books start with excellent summaries of
each area’s geological history through time
and a simplified geological map of the area.
These sections are easy to understand and
set a useful framework. However, potential
misunderstandings might have been avoided
if the same general colours had been used
for both time periods in the history table and
for the relevant ages of rocks on the map.
Northwest Highlands begins its general
narration with a rounded account of the

historical background to the geological
understanding of the area. The following
nine sections deal with various aspects of
Northwest Highlands geology, including a
summary of the rôle of plate tectonics and a
more or less chronological series of key
geological events (including a marvellously
simple one-paragraph explanation of how
the Moine Thrust has been dated). The only
exceptions are the sections entitled Visit
Knochan Crag – Discover the Planet! and
Satellite sites Around Assynt. These are
designed to encourage visits to the new
interpretation site at Knochan and to
advertise their new information boards. Two
pages to promote information boards alone
seems excessive! The following seven
sections successfully cover the effects of ice
cover on the landscape and post-glacial
factors that have helped produce today’s
landscape. The book is rounded off by an
evocative discussion of the influence of
humans on the landscape and the influence
of this rugged landscape on human
colonisers.
Fife and Tayside covers Devonian volcanism
and sedimentation, followed by a discussion
of the general concepts of Carboniferous
sedimentation and coal measures formation.
These sections capably summarise the
palaeoenvironmental conditions as well as
describing the rocks and where to find them.
The next section, Dynamic Earth, discusses

the Earth
forces that have
subsequently
deformed the
Devonian and
Carboniferous
sediments.
This is
followed by a
concise and understandable
account of the effects of glaciation, sea
level change, weathering and erosion that
have produced the current landscape. There
are some very good photographs. The final
section briefly discusses the human impact
on the landscape.
The bringing-together of geology and
geomorphology to give a balanced
explanation of how our landscape has
developed, is extremely well handled in both
publications – and the series as a whole. It
would help, however, if the series could
avoid minor factual discrepancies (such as
dates of ice ages) from book to book. The
inclusion of the Geological Code at the end
of the books is eminently sensible, although
almost unreadable through poor reproduction
in Fife and Tayside. These minor criticisms
are far outweighed by the superb way in
which the authors have simplified complex
processes and concepts.
– Suzanne Miller,
National Museums of Scotland

Glacial inspiration for the coffee table
John Gordon. Glaciers. Colin Baxter
Photography, Grantown-on-Spey, Scotland.
2001. £9.00. ISBN 1-84107-074-2
This 72-page book (roughly 25cm wide and
23cm high), with its 44 colour photographs
(19 of which are full-page), contains
sections on how glaciers form and flow;
their effects in shaping the landscape; their
key rôle in unravelling the history of
climate change; and their response to
natural climate change and global warming.
The book is written in a clear and highly
informative style and contains very little
jargon. It is a good introduction to the
subject and I suspect that GCSE, A-level
and first-year degree students will find it
most helpful. As well as the photographs,
the book contains a number of diagrams
which illustrate: typical features of ice
sheets and ice shelves; typical features of
mountain glaciers and associated landforms;
climate records for the last 420,000 years
obtained from Antarctic ice-sheet cores; and

the world distribution of glaciers today and
the maximum extent of former ice sheets. It
is rounded off by a limited index and
further reading list.
The author is to be congratulated for an
excellent summary of an extremely
complicated and wide-ranging subject. I
read the whole text in a little over an hour
and, despite having a research background
in Quaternary science, both enjoyed the
experience and felt better informed as a
result. In fact, the text whets the appetite to
such a degree that many, especially
students, will be disappointed with such a
limited further reading list (only six
references and no web sites). I would also
have liked to see more European and British
examples used, but I suspect that the book
has been published largely with the North
American market in mind.
As an aspiring photographer also, I can
vouch for the superb quality of the
illustrations. These are some of the best

photographs
of this kind I
have seen many of
them
moody,
artistic
and
inspiring
rather than purely
illustrative – firmly putting the book
in the coffee-table league! I thought the
choice of the cover photograph (good
though it was) strange – the beautiful image
of the meltwater pond on the Vatnajökull ice
cap in Iceland on page 17 would have been
my choice!
These minor and very subjective
considerations apart, this is a magnificent
book, well worthy of its modest price, and
likely to appeal to a large audience.
– Stewart Campbell,
Countryside Council for Wales
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Earth Heritage magazine is published twice a year to promote
interest in geological and landscape conservation.

The Great Orme’s Head seen from Conwy Mountain to the south. The 2002
UKRIGS Conference will be held in Llandudno from 2-5 October.
Delegates will spend an afternoon on the Great Orme’s Head, examining
limestone pavement, landslip, soil and Quaternary RIGS and the opportunities
afforded to promote the area’s geodiversity. The trip will end with a tour of the
Bronze Age copper mines.

Photo by Stewart Campbell

