Planning for geoconservation
How to make good use of changes to the system
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Constant change
Nothing in life stays the same, and that’s certainly true of geodiversity
and geoconservation! This issue of Earth Heritage brings you a wide
range of material that illustrates the point.
Our stunning cover shot whets the appetite for Bob Davidson’s journey
through some of Scotland’s most intriguing and important fossil finds.
Some of these have an important bearing on evolution. Climate change
is big news, but to geologists and geomorphologists, the concept is part
of the ‘day job’. It’s easy to forget that only just over 10,000 years ago,
large parts of Britain were frozen wastes. A research project examining
the remains of fossil pingos throughout Wales, and an exploration of
the ‘submarine forest of Otterswick’, are graphic reminders of how
constantly changing climate affects geomorphology and landscape.
Strategic change is also a theme. Murray Gray and Colin Prosser
describe some important changes to the planning system that provide
huge opportunities for geoconservation. There’s also a new word, new
to me at least – ‘geoactivist’! For those looking for some aesthetic
uplift, Ronald Rae’s transformation of granite blocks into superb
animal sculptures should do the trick!
If you would like to contribute an article or news to Earth Heritage,
please contact your local editor (details below) to discuss your ideas.
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Outcrops
New maintenance grant scheme for SSSIs
English Nature is launching a scheme to help owners
and managers with the long-term maintenance of
geological Sites of Special Scientific Interest
(SSSIs). The Geological Enhancement Scheme
(GES) parallels the existing Wildlife Enhancement
Scheme (WES) for wildlife SSSIs.
GES runs in parallel with English Nature’s Face Lift
Programme, which is now in its sixth year and which
funds one-off management and restorative works on
geological SSSIs. GES will follow on by financing
longer-term management programmes which will be
agreed between English Nature and owners/managers
of geological SSSIs to maintain the sites in
favourable condition for geoconservation.
Upware South Pit SSSI, Cambridgeshire: GES provides funding for maintenance, so it should help to
ensure that removing trees and well-developed scrub from faces will not be necessary in future.
Photo by Mick Murphy/English Nature

Further details, contact Mick Murphy (tel: 01733
455216; e-mail: michael.murphy@englishnature.org.uk).

ALSF grant scheme:

Back in business!
After three years of successfully distributing grants
for the Aggregates Levy Sustainability Fund, English
Nature has had good news from DEFRA – money to
support a grants scheme for a further two years.
From 2005, English Nature will be working more
closely with the Countryside Agency through a
partnership grants scheme, with English Nature
concentrating on biodiversity and geodiversity
projects in the marine and terrestrial environment.

Improving our view of the past
Visitors to Hanson Aggregates’ Clee Hill Quarries, Shropshire, can now
see more and learn more about Shropshire’s fascinating geological
history following a project led by Hanson and its partners, and funded
with a grant from English Nature’s Aggregates Levy Sustainability Fund.
The rocks visible in the quarry
faces at Clee Hill Quarries Site
of Special Scientific Interest
were formed around 300
million years ago. Molten rock
from deep within the Earth’s
crust was injected into layers
of Carboniferous sand, mud
and coal, forming beneath the
deltaic swamps that covered
Shropshire at that time.

Projects must demonstrate environmental benefits, a
link to aggregate extraction and community
involvement, but the organisation is also aiming to
increase the involvement of the minerals industry in
projects.
Small grants up to £50,000 will be available and will
be decided by the grant management teams
throughout the year. Larger applications will be
decided by an independent grants panel three or four
times a year.
Applicants are encouraged to consider both proactive
and reactive projects and will be able to apply for
grants online or in hard copy.
As we went to press, English Nature was working
hard to ensure the scheme was launched by January
2005. For the latest information, keep an eye on
www.english-nature.org.uk or contact Claire Sharp
in the Aggregates Levy Grants Team on 01476
584821.

Landscape architect Susan Parker, Colin Prosser
from English Nature and Laurence Crump,
Hanson’s Head of Geological Services with one of
the new interpretation panels.

Hanson Aggregates has used
its grant to create paths, steps
and viewing areas within the
site. These viewing areas
overlook disused and working
faces and host interpretation
panels that explain the
geology and the quarrying
heritage of Clee Hill.

Photo courtesy of Hanson Aggregates

The viewing areas were opened by Hanson Aggregates and English
Nature in a ceremony attended by geological specialists and the local
community.
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Outcrops
Dorset international conference – Earth Heritage: World Heritage

Meeting locally, acting globally
It is easy to preach to the converted. So
with the Dorset international conference –
Earth Heritage: World Heritage – in
September, we tried very hard not to preach
and not to take the easy option by gathering
a group of geoconservation converts.
Dorset is a comfortable part of the world.
Nature conservation in such an
environment adds to the quality of life. But
in some parts of the world, sustainable use
of natural heritage may make the difference
between life and death for communities or
traditional ways of life. The message from
Dorset was that geodiversity management
in its many forms can and should
contribute to this global agenda.
International audience
The event brought in experts from around
the world – from Asia, Africa, South
America, Europe and Australia – along
with a strong UK contingent. Many were
familiar with the philosophy and practice of
geoconservation, but many were not. The
latter included tourist experts, biologists,
and experts in cultural heritage, planning
and economics. The mixing of the two
groups, in the field, at dinner and in all the
other conference activities (including
getting messy working with the resident
conference artist), made for a vibrant
mixture of ideas and personalities.
Invited presenters
With the range of people present at the
conference, it would have been possible to
fill a very full programme of speakers. The
strategy adopted for the Dorset event was
different – a small number of key speakers
dealing with the critical issues facing
geoconservation in the 21st century.
These issues ranged from the local to the
global, scientific to economic, small
protected area programmes to entire
landscapes, but in all areas the key was
seen as people – their expectations, their
understanding of the natural world and
their behaviour.

Right:
‘Getting
messy’:
working with
the
conference’s
resident
artist.
Below: the
outstanding
local geology
of Stair Hole.
Photos by Stewart
Campbell/CCW

Wednesday perhaps captured the essence of
the event. The message of the day, the
message of the conference as a whole, and
the message for the future is that
geodiversity is everywhere, plays a huge
role in our landscapes and in our individual
psyches. Taking the conference to a local
school emphasised the need to engage the
next generation.
The ‘boring stuff’
Thursday and Friday were for what Denys
Brunsden called the ‘boring stuff ’. The
conference programme and paper abstracts
are available on the web at
www.geoconservation.com (follow the
conference link).

The aperitif
Soon after arriving at Wareham on Tuesday
evening, it was straight into an ‘aperitif
meeting’ to discuss the future of Geological
Conservation Review work, and how to
take this work into the wider world.
Then dinner – perhaps a critical test of how
the delegates were going to interact. The
conversation buzzed immediately and set
the scene for the whole event. The afterdinner presentation was given by Denys
Brunsden, for whom the word ‘enthusiast’
is entirely inadequate. After that some
people reputedly went to the bar, but I
wouldn’t know about that.
The main course
Wednesday was the field day. The 100
delegates dispersed over the Dorset and
east Devon coast to see the science,
management issues, interpretation facilities
and the links between geodiversity and
landscape, art and culture. With very little
time to wash and change, it was then on to

Geology on-line: www.english-nature.org.uk
More geological information is now available on English Nature’s website. There is a
description of each county’s geology, together with recommendations about the best
geological sites to visit. The distribution of geological sites can now be viewed at
various scales. This is a first attempt at improving the amount of geological
information available on the English Nature website. Comments or suggestions to:
jonathan.larwood@english-nature.org.uk
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the Purbeck School (whose symbol is an
ammonite) for a school dinner, talk by
broadcaster Aubrey Manning, and a chance
to see local schoolwork inspired by the
landscape and geology.

Key themes included the UK Geological
Conservation Review sites inventory work,
looking beyond sites into the landscape as a
whole and the various tools and protected
area programmes to achieve this. Not least
was a presentation on ‘geodiversity
economics’, looking at the value to society
of managing our geological heritage.
The main event finished on Friday, but a
separate session went on through the
weekend looking at involving people in
Geodiversity and recognising that
managing geodiversity is about managing
people and their expectations.
To maintain the Dorset momentum, an
occasional newsletter will be circulated to
attendees over the next year.
Going global
The conference was part of the UK’s
strategic contribution to the global
geoconservation effort, bringing together a
wide range of individuals, representatives
from UK government departments, and key
global organisations. These organisations
can play a role in pushing the management
of geodiversity much higher up the global
agenda. For many of these organisations
this agenda includes encouraging
sustainable use of our natural heritage.
– Tony Weighell, Joint Nature
Conservation Committee

Outcrops
UKRIGS conference:

Broadening
horizons
Wide-ranging topics and three fascinating
field trips made this year’s UKRIGS
Annual Conference in Dudley live up to its
title – Broadening Horizons.
Based at the Dudley Museum and Art
Gallery, the Mayor of Dudley, Malcolm
Knowles, welcomed the delegates and
talked about the area’s industrial past,
which relied heavily upon the underlying
geology.
Dee Trent, a retired professor from
California, started the main conference
proceedings by describing the geology of
parts of the western United States, how it is
conserved and how interpretation through
leaflets, books and displays brings geology
to a wide audience. Cheryl Jones, Director
of the Abberley and Malvern Hills
Geopark, highlighted current progress and
discussed the scope for further geoparks in
the UK. And Jon Radley from Warwick
Museum discussed how the interaction
between RIGS groups and museums can be
mutually beneficial for recording RIGS and
adding to museum collections.
The morning concluded with a tour of the
Dudley Museum geology collections and a
sneak-preview of the new geology gallery.
Jonathan Larwood, of English Nature,

The UKRIGS conference field trip inspects the Wenlock Limestone at Wren’s Nest, Dudley.
Photo by Jonathan Larwood/English Nature

Field trips
There were field trips on all three days. The first trip – From Trap to Trogs – started at
a working quarry in the Rowley Rag dolerite and ended at the cave dwellings in the
Triassic sandstone at Kinver Edge. On day two, Siluria, Sir Roderick Murchison’s
Green included trips to Castle Hill SINC, Wren’s Nest NNR and finished with supper
in the Dudley Caverns (reached by narrowboat). On the third day, Coals, Clay and
Canals were examined at Brewin’s Canal section and Saltwells LNR.

opened the second day with a discussion of
planning issues and geoconservation in
Dudley. Matt Griffin, from Staffordshire
County Council, discussed recent changes
to the planning system and how these could
affect RIGS. Graham Worton expanded on
this theme by explaining Dudley’s
supplementary planning guidance and how
it helps to ensure that existing sites are
protected and temporary exposures are
recorded.
Several speakers from Dudley Metropolitan
Borough Council contributed to a case
study on Castle Hill and Wren’s Nest.
Graham Worton described the vision for the
area and described how the geology, nature
and industrial history of the area can be
conserved and enhanced to allow safe

50-year celebrations at NNRs
Axmouth to Lyme Regis
Undercliffs NNR
Axmouth to Lyme Regis Undercliffs was
designated 50 years ago for its cliff
habitats, spectacular landslips and Triassic
to Lower Jurassic geology.
The 50-year celebrations for 2005 will
include a range of guided boat trips and
walking tours as well as a new leaflet,
comprehensive booklet and a range of
interpretation materials. More details:
albert.knott@english-nature.org.uk
Wren’s Nest NNR
The Wren’s Nest was designated as
England’s first solely geological NNR for
its unparalleled Silurian stratigraphy and

palaeontology. Since its designation,
Wren’s Nest has been central to the
development of geological conservation,
lying at the heart of the area controlled by
Dudley Metropolitan Borough Council, one
of the most forward-looking local
authorities in geological terms.
The run-up to 50 years will include a
photograph competition for a Wren’s Nest
2006 calendar, a publication of local
recollections and illustrations of the
Reserve and the production of a Wren’s
Nest beer by a local brewery. A rock and
fossil fair and a celebratory conference are
also planned.
More details:
graham.worton@dudley.gov.uk

access. Ali Glaisher described the
engineering problems (and solutions) at
Wren’s Nest and what is being done at the
reserve to protect the local wildlife. Penny
Russell described the geotourism potential
of the area and how the sites could be
linked and interpreted if all funding bids
were successful. Jan Jennings and Nigel
Newman concluded the morning by
discussing ways to engage the media.
The third day consisted of an update from
the UKRIGS project officer and updates
about the geoconservation database, the
UKRIGS website and LGAPS, followed by
the UKRIGS annual meeting.
– Hannah Townley,
English Nature

Conference late call
England’s Heritage in Stone, a
conference supported by English
Nature, English Heritage, Stone
Federation of Great Britain and the
BGS, and organised by the
Geoconservation Commission of the
Geological Society, takes place at the
Yorkshire Museum, York, from 15-17
March, 2005.
The Conference is aimed at anyone
interested in indigenous English stone,
including providers, planners,
specifiers and the building industry. It
will consider the formation of an
English Stone Forum.
Booking details from Lydia Dumont at
the Geological Society, tel: 020 7434
9944 or www.geolsoc.org.uk
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Outcrops
Making waves in the
classroom
Scotland hosted the Earth Science Teachers’ Association (ESTA)
conference for the first time last September, and primary, secondary
and higher education teachers – as well as others interested in Earth
science teaching – took part in seminars, workshops and tours.
Speakers came from the Universities of Glasgow, Edinburgh and St
Andrews, Heriot-Watt’s Institute of Petroleum Engineering, the
British Geological Survey, the Hunterian Museum and the Royal
Observatory Edinburgh. Topics ranged from ‘Snowball Earth’,
‘Meteorite Hazards’ and the ‘Dinosaurs of Skye’, to how to model
glaciers physically, sand dunes and 3D crustal wave propagation in
the school classroom. Exhibitors and suppliers included NESciE,
the Lochranza Field Studies Centre on Arran and GeoEd.

Above: ESTA
conference
delegates on an
Arthur’s Seat
excursion with
Colin Graham of

Two large groups set out to explore Salisbury Crags, while Lothian
and Borders RIGS led others on a tour of Edinburgh’s building
stones. Other groups had behind-the-scenes tours of the British
Geological Survey in Edinburgh and National Museums of
Scotland’s Department of Geology.

Edinburgh
University.

Right: Jim
Hansom of
Glasgow

The Scottish Earth Science Education Forum (SESEF) jointly
organised the Edinburgh-based event, and the conference was
sponsored by the UK Offshore Operators’ Association, the British
Geological Survey and Scottish Natural Heritage. It now moves on
to the University of Derby for 2005. For information on that event,
e-mail p.f.jones@derby.ac.uk. For more on ESTA, try
www.esta-uk.org

University
models the effect
of sea-level
change on
estuarine
habitation.
Photos by Peter
Kennett

What’s in a name? Geotopes AND Geodiversity!
Peter Vincent was kind enough to begin his
article in Earth Heritage 22 by praising my
book Geodiversity, but then spent the rest
of it questioning the use of the idea as the
basis of geoconservation, preferring instead
the use of geotopes.
The question I have for Peter is: how does
he propose that geotopes should be
selected? I argued that the main aim of
geoconservation should be to conserve the
geodiversity of a specified part of the
world. Whether this is done by geotopes,
geosites, geoparks or other strategies then
becomes secondary. So we can certainly
have both geodiversity, as the fundamental
principle of geoconservation, AND
geotopes, as one way in which this can be
achieved.
Let’s take the example of GCR sites in the
UK. According to Ellis et al. (1996, p.76),
only those sites necessary ‘to demonstrate
the current understanding of the range of
Earth Science features in Britain for the
network, are selected’. For ‘range’ in this
sentence we could substitute ‘diversity’. In
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other words, the underlying principle for
geoconservation by site protection in the
UK is geodiversity, even though this term
has not been used until recently.
Other advantages of using the term
geodiversity include putting
geoconservation on a par with
bioconservation in a way easily
understandable by decision-makers who
have become very familiar with the
principles of biodiversity.
Peter asks the question ‘In what sense is an
outcrop or a landform equivalent to a
species?’ and concludes ‘Well – in no
sense’. But all are natural phenomena
whose diversity can be classified and which
may require a basis for their conservation.
Biodiversity and geodiversity provide this
basis, even if the methods used differ.
So geodiversity gives us a term that can
potentially help better to integrate nature
conservation and sustainable land
management objectives. It also provides an
opportunity to reconnect geology,

geomorphology and soil science by seeing
rocks, landforms, physical processes and
soils as elements of the geosciences that
have, sadly, drifted apart – in the UK at
least. This has been to the detriment of our
subject and reconnecting them through
valuing geodiversity will certainly
strengthen the hand of geoconservation.
Peter seems to have given up on
geodiversity because it is difficult to
measure. But I think he is over-concerned
with the measurement issue and is failing
to see the wider benefits of using the term.
Finally, Peter has misreferenced the subtile
of my book as ‘abiotic habitats’ instead of
‘abiotic nature’ which is rather different!
– Murray Gray,
University of London
Ellis, N., Bowen, D.Q., Campbell, S., Knill, J.L., McKirdy,
A.P., Prosser, C.D., Vincent, M.A. & Wilson, R.C.L. 1996.
An introduction to the Geological Conservation Review.
GCR Series No. 1, Joint Nature Conservation Committee,
Peterborough.
Gray, M. 2004. Geodiversity: valuing and conserving
abiotic nature. Wiley, Chichester.

Outcrops
Education
journey
continues

Better safeguards
for Scotland’s
rocks, fossils and
landforms

Scottish primary teachers have two new
hands-on workshops and new classroom
resources to help them and their pupils
discover the fascination of Earth science.

The Nature Conservation (Scotland) Act
2004, which was designed to increase
the protection of Scotland’s natural
heritage, including its rocks, fossils and
landforms, came into force in late
November 2004.

The Scottish Earth Science Education
Forum (SESEF) and the Earth Science
Education Unit (ESEU) of Keele
University have launched two new
continuing professional development
workshops. Scotland’s Journey and
Science through the Window, look at the
science of the Earth in relation to the
Scottish curriculum for five- to 14-yearolds.
The workshops were developed with
Scottish primary teachers and educators
and were supported by a wide range of
partners including Scottish Natural
Heritage, the UK Offshore Operators’
Association, the Nationwide Building
Society, National Museums of Scotland
and Careers Scotland.
Continuing professional development is
an important part of teachers’ work. To
provide support, ESEU has developed a
model that has been running successfully
in England for five years. The UK
Offshore Operators’ Association provides
funding to run a network of facilitators
who offer free workshops to schools and
local authorities. SESEF and ESEU have
recruited a similar network in Scotland.

Chris King of the Earth Science Education Unit
and Professor Aubrey Manning launch
ESEU/SESEF workshops. Photo by Louisa Macdonnell

Thanks to funding from the Nationwide
Building Society and Scottish Natural
Heritage, teaching resources that have
been less easy to find will be freely
available to participating teachers. These
include a simplified geological map of
Scotland developed by the National
Museums of Scotland for their Rock
Map project materials (see Earth
Heritage 19), printed as an A0-size,
laminated poster.
The idea of Scotland’s Journey – its slow
trek from near the South Pole to its
present situation – is an exciting one for
teachers and pupils alike. The story is
told in its rocks, and the Nationwide has
offered funding for high-quality ‘rock
kits’ to participating teachers as well.
For more information on the work of the
Earth Science Education Unit, see
www.earthscienceeducation.com. For
more information on the work of the
Scottish Earth Science Education Forum,
see www.scottishgeology.com/SESEF.
To organise workshops in your area,
contact eseu@keele.ac.uk or
sesef@ed.ac.uk

New exhibition provides geological insight
A new touring exhibition is providing the people of West Lothian with graphic details
of the area’s rich geological history.
The exhibition has been brought together by the West Lothian Council Museums
Service, British Geological Survey, National Museums of Scotland and Lothian and
Borders Regionally Important Geological and Geomorphological Sites Groups. The
rocks beneath West Lothian were formed during the Carboniferous Period, around 325
million years ago, when Scotland was covered by lush tropical forests and warm clear
seas. In more recent times, West Lothian, like much of the northern hemisphere, was
plunged into a series of Ice Ages.
The display is available to all and over the coming months will be displayed at libraries
in Broxburn, Blackridge and Bathgate. At Broxburn, a model reconstruction of
‘Lizzie’, once thought to be the world’s oldest known fossil reptile (from East Kirkton
Quarry, near Bathgate), is also due to go on display.

The Act strengthens the laws on wildlife
crime and modernises the system of
designating and protecting Sites of
Special Scientific Interest. The Act makes
it an offence for anyone to damage,
intentionally or recklessly, an SSSI. This
is an important advance from the
previous legislation (Wildlife and
Countryside Act 1981 [as amended]),
which only applied to operations and
activities carried out or permitted by the
owners and occupiers of an SSSI and not
those of third parties undertaken without
the owners’ permission.
In an effort to curb the damage inflicted
on Scotland’s fossil resources, the Act
gives Scottish Natural Heritage (SNH) the
duty of preparing a code to be known as
the Scottish Fossil Code. This will set out
recommendations, advice and
information relating to Scotland’s fossils.
The code will contain information on
activities likely to damage fossil
resources, the circumstances in which
fossils should not be removed from land
and the manner in which fossils removed
from land should be kept or otherwise
treated. SNH will publish the code and
promote awareness and understanding
of it. Work on the code is due to start
early in 2005 – watch this space for
developments.

A rock outcrop within an SSSI in Orkney ‘recklessly
damaged’ by a collector who used a rock saw to
remove fossil fish. The Nature Conservation (Scotland)
Act 2004 will give greater protection to this site and
others like it in Scotland. The Scottish Fossil Code will
promote responsible fossil collecting, which may help
reduce the instances of such damage.
Photo by Colin MacFadyen/Scottish Natural Heritage
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Protecting tufa with
Anna Wetherell,
English Nature
ssessing the potential damage
that quarrying can cause to
geological features is a
complex matter, and quarry
companies may not always be able to
wait for definitive results. In one Site of
Special Scientific Interest (SSSI) at the
edge of the Forest of Dean, innovative
precautions could minimise damage to
important tufa dams.

A

Slade Brook is a new SSSI, notified in
2003 because it contains nearly 700m of
actively forming tufa dams. It is located on
the edge of the Forest of Dean and flows
eventually into the River Wye. If you walk
down the public footpath from Bearse Farm
on the B4228, through Slade Bottom down
towards Mork, you walk right through the
middle of this special site and you will be
rewarded by some good views of the dams.
A footbridge conveniently crosses the
brook right by some of them.

Cascade of tufa dams in Slade Brook SSSI, and close-up of a tufa dam – Slade Brook SSSI.
Photos by Roger Meade/English Nature

Over the last couple of years, English
Nature has been closely involved in this
site, and not just for the notification. There
is an active limestone quarry located at the
top of the catchment, which is proposed for
extension. The big question has been how
much impact, if any, the quarry would have
on the SSSI, and whether there was a way
of mitigating this.
How could the quarry, located over a
kilometre from the SSSI, have an impact on
the tufa dams, and the environment which
supports their formation? Firstly, the quarry
is extracting Carboniferous limestone, so
the geology is a common factor. Secondly,
dye tests carried out by the quarry
operators, and plans supplied by the local
caving group, confirmed that there was a
direct link between the quarry location and
the brook.
Slade Brook flows from a number of
springs that issue within Slade Wood. Its
catchment is difficult to determine
precisely, as it is supplied by groundwater
within the karst and cave systems, rather
than more easily defined surface water. The
geological map of the area shows a limited
outcrop of Carboniferous limestone, with
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the Clearwell fault system separating it
from the main Forest of Dean syncline.

and could either limit, or open up
groundwater flow.

Is the catchment just part, or all, of the
limestone outcrop? Groundwater flow
within such systems is known to be
complex, with some catchments even
overlapping due to flow at different levels
within the systems. Water can also flow
uphill, given the right conditions. Could the
syncline also supply groundwater from a
theoretical artesian system within the
Forest of Dean? How significant is the fault
line in this? The quarry shows significant
folding and fracturing of the rocks near to
the fault, as does the geological map. This
could surely have an impact on flow paths,

The dye tracing and monitoring of rainfall
and flow rates within the brook showed a
fairly quick response time between the
quarry area and the brook – the earliest
response after 27 hours. This meant that at
least some water travelled quickly between
the two sites. Are we therefore dealing with
a ‘quickflow’ component that will be
undersaturated in CaCO3, generated from
the sinks and dolines in the quarry area, but
supported by a saturated baseflow
component from farther afield? If so, the
quarry will have little impact as the
saturated baseflow will be the important

new techniques

Stowe Quarry: limestone extraction taking place to the north of Slade Brook SSSI.
Photo by Anna Wetherell/English Nature

factor for tufa formation. Research into
karst systems, however, indicates that the
epikarst, the fractured surface layer of
limestone, is critical as the majority of
calcium carbonate dissolution occurs here,
and is therefore an important factor in
maintaining saturated groundwater levels.

could a pragmatic approach be applied? In
the end, we agreed on both a precautionary
and pragmatic approach. If we cannot
decide whether the quarry will have an
adverse impact on the tufa system, then are
there ways we can mitigate against
potential impact and manage the risk?

Rainwater will either drain across the
surface into dolines, and quickly enter the
underground systems, or it will percolate
through the soil, into the epikarst, and
slowly penetrate via a multitude of
fractures and solution lines into the
groundwater system. Which process
dominates depends on the level of rainfall
and the extent and development of the main
underground drainage systems. All that can
be assumed is that there is a component of
each within the flow of Slade Brook.

The epikarst is of fundamental importance
as the bulk of calcium carbonate
dissolution takes place here. Can this be
‘replaced’? Quarrying will affect this part
of the system most, as this is the limestone
that is being extracted.

Agreed approach
This case was rapidly turning into a
challenge. It would take extensive research
to answer some of the questions, possibly
over a number of years. Were answers
critical, in which case the quarry operators
would have their business significantly
affected due to costs and time delays, or

We agreed that the quarry would be
shallower than first intended and that the
quarry void would be backfilled with
limestone waste and then covered with soil.
Depending on the nature of the quarry
floor, which varies from shale to limestone
due to the folding of the rock, shallow
blasting could be used artificially to
fracture the rock to allow penetration by
water, before backfilling. As the site was to
be worked in approximately one-hectare
blocks, progressive restoration could take
place, minimising the void in the epikarst
at any one time. This system would help

with managing quarry waste, and also with
water management. Excess water could be
recycled on site, being returned to the
restored surfaces via irrigation systems.
Monitoring the brook is important to
ensure that the tufa is not being damaged
and that the water remains supersaturated
with calcium carbonate. Water chemistry,
flow and rainfall will all be regularly
monitored, and a ‘normal’ envelope of
parameters identified. Should the
monitoring highlight values outside this
envelope, the data and associated events
can be more closely examined and, if
necessary, changes made to the working of
the quarry.
Long-term partnership between Clearwell
Quarries Ltd, English Nature and
Gloucestershire County Council will be
critical to the success of the scheme, as has
been the advice of Professor John Gunn
and the Limestone Research Group.
This is a fairly complex situation, but it is
hoped these innovative solutions – thought
to be in use for the first time – will
minimise the risk. ■

Karst explanations

Tufa – also known as travertine,
is a naturally formed precipitate
of calcium carbonate (CaCO3). It is formed in calcium
carbonate-rich freshwater systems. Classic examples include
cave stalactites and stalagmites – and features such as
Gordale Scar and Janet’s Foss in the Yorkshire Dales. One of
its other forms is as dams across streams or rivers, as found in
Slade Brook.

Quickflow – The part of a stream or river flow which responds
quickly to rainfall. In a karst system, this flow tends to use wellestablished drainage routes, such as sink holes (also called
dolines and shake holes) and other channels and fissures,
enabling water to run quickly through the system.

Baseflow – The part which is less
responsive to rainfall and provides
dry-weather flow. This flow is provided by seepage and
throughflow of groundwater, which, in a karst system, filters
through smaller voids and fractures. It will be replenished by
rainfall, but travel through the system is slower.
Epikarst – The surface layer of limestone. Rainfall percolates
through it into the ground via solution fissures and fractures,
which are often quite small. The limestone may be covered by
soil and as water percolates through the soil, it dissolves
carbon dioxide, forming carbonic acid. The acid in turn
dissolves the limestone more easily, making the water rich in
calcium carbonate.
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Uncovering the
Relict pingo in the Cletwr valley near Talgarreg, west Wales.

Photo by Neil Ross

secrets of Wales’ tundr

Active pingo in Adventdalen, Svalbard. The white dome on the left of the

Collapsing pingos in Reindalen, Svalbard. These landforms represent a stage of

feature is an icing formed by groundwater from a spring freezing where it

pingo evolution between the active and relict forms. A clustered distribution is a

reaches the surface of the pingo.

characteristic also shared by the Welsh pingos. Photo by Hanne H. Christiansen

Photo by Neil Ross

he subzero temperatures and
biting winds of the Arctic
winter are not the first
thoughts of most visitors to
west and south-west Wales. Nevertheless,
the impact of an Arctic climate on this
landscape during the later part of the Ice
Age is apparent in the area’s rich legacy
of glacial and periglacial deposits and
landforms.

T

Although fine examples of subglacial
meltwater channels, tors and glacial lake
deltas can be found, arguably the most
impressive and important landforms in this
region are the strange clusters of circular
and semi-circular ridges that enclose deep,
peat-filled basins. Sometimes resembling
doughnuts, these landforms are normally
found on lower valley slopes and valley
bottoms, often in clusters of up to 15
individual ‘ramparted depressions’.
They have been interpreted as the relict
forms of pingos, ice-cored hills that
developed from the subsurface growth of a
lens of ice within the permanently frozen
ground (permafrost) that covered this area
towards the end of the Ice Age. When the
ice cores melted and the
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mounds collapsed, perhaps because of
rising ground temperatures, the sediments
that had accumulated around the sides and
base of the pingos formed ridges enclosing
deep crater-like basins. At the end of the
last Ice Age, these basins became ponds
before filling with peat in the early
Holocene, resulting in the landforms we
see today.
Given that they have frequently been cited
as key examples in geomorphology
textbooks, thanks primarily to the
pioneering work of Edward Watson and his
wife Sybil at Aberystwyth University, the
pingos of Wales have international status
and recognition. Alongside their
importance as geomorphological features,
their basins contain important information,
extracted from the pollen and macrofossils
in their thick peat infill, on the environment
and climate of Wales during the last 10,000
years.
The most famous of all the pingo sites are
found in the Cledlyn and Cletwr valleys,
the former now recognised as a Geological
Conservation Review site and notified as a
SSSI. These sites are not the complete story
in south and south-west Wales, however.

The Watsons identified and interpreted over
15 ‘clusters’ as relict pingos.
Pingos are not just geologically
outstanding. Some also support a range of
important wetland habitats, particularly
poor-fen communities classically associated
with large basin-mire systems.
Consequently, several pingo sites in Wales
are notified as SSSI for their biological
features.
In the past, the peat in the basins was an
important natural fuel and the water-filled
remains of the excavated basins can be
found in the Cletwr valley. More recently,
attempts have been made to drain some of
the pingos for agricultural improvement. In
certain cases, the peaty basins have been
excavated and their rampart sediments have
been used to fill and level the hollows. The
result has been total destruction of the
landforms and their palaeoenvironmental
record.
In the face of these actions, the
Countryside Council for Wales (CCW)
commissioned Cardiff University to
undertake a full assessment of the
distribution, morphology, structure and

Neil Ross, Charles Harris and
Peter Brabham,
Cardiff University

Stewart Campbell,
Countryside Council for Wales

ra past

Right: Drilling through a
pingo rampart at
Llanpumsaint using a
vibra-corer.
Photo by Peter Brabham

PINGO DETECTION
Left: Shallow seismic survey
being conducted in the
Cletwr valley to establish the
depth to the bedrock
beneath the pingo.
Photo by Neil Ross

origin of relict pingo sites in Wales. The
work was commissioned as part of CCW’s
research programme into sustaining natural
beauty, wildlife and outdoor enjoyment in
rural Wales and its inshore waters. Once
the condition and origins of the pingos was
known, it would be possible to establish a
framework for their future conservation and
management. The work initially focused on
re-locating and mapping features based on
documentary evidence, aerial photography
and digital terrain models (DTMs). The
study used recent developments in GIS, in
particular high-resolution, geo-referenced
digital mapping resources such as aerial
photography (Getmapping), LIDAR terrain
model data provided by the Environment
Agency, and digital Ordnance Survey
maps. These data sets were then integrated

for rapid, highly effective site identification
and mapping.
There are still uncertainties surrounding
how many of the landforms initially
identified as pingos were created. Many of
the ramparts and ridges can be explained
using a glacial model of development,
rather than by pingo growth and collapse.
Apart from the landforms in the Cledlyn
and Cletwr valleys, Edward and Sybil
Watson were unable to investigate any of
the other so-called pingo clusters that they
identified. The internal structure and
morphology of these features are critical to
help establish their origins, so the CCWCardiff project also investigated their

continued on page 12

Relict pingo near Llanpumsaint, south Wales. This feature is only one of several such ramparted depressions
within a square kilometre, a distribution probably determined by the location of groundwater springs.
Photo by Neil Ross

One of the sites selected for further
investigation is near the village of
Llanpumsaint, just north of Carmarthen,
where some of the best-defined and
most circular ramparted depressions
are found. This site, although well
known for over 30 years, has not been
investigated and has no current
conservation designation.
Numerous springs and stream issues
are found in and around these
landforms. Our interpretation is that the
hydrology of the area is derived from
groundwater percolating from within the
bedrock and may be related to the
distribution of faults. If the current
groundwater regime approximates to
that of the Late Pleistocene, then the
flow of this water would at that time
have been impeded by permafrost.
Under these conditions, subsurface ice
lenses are likely to have developed,
resulting in pingo growth. Drilling and
geophysical investigations suggest that
the ice lenses grew at the interface
between clays and the overlying silts
and gravels. The geophysics data,
calibrated by drilling, suggest
thicknesses of peat of up to 4m in
individual basins, highlighting the
potential of these basins for
palaeoenvironmental reconstruction.
We have also re-visited the pingos of
the Cletwr valley, first investigated by
the Watsons in the early 1970s, and
now incorporated within a National
Nature Reserve. They reveal a similar
stratigraphy to that at Llanpumsaint,
with clays overlain by coarser glacial
deposits. Whilst permafrost is obviously
no longer present, one local farmer has
told us that even now, when winter
temperatures drop low enough, these
springs freeze at the surface, forming
large icings.
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Julie Bundred,

into RIG
S

en new fluvial RIGS have
recently been identified and
designated by Herefordshire
and Worcestershire Earth
Heritage Trust (EHT) and 10 more are
planned. This was the result of the
first stage of a project funded by
Leader+ and DEFRA, entitled River
Landscapes since the Ice Age.

T

The two-year pioneering project,
begun in November 2002, sought to
identify important river geomorphology
sites and investigate how they were
linked to the wider landscape of the
valley. Using a combination of desktop
research of maps, memoirs and
journals and field surveys and
enquiries, sites of particular interest
were identified and investigated.

from page 11

Herefordshire and
Worcestershire
Earth Heritage Trust

Rivers of
outstanding
quality
Herefordshire is
particularly blessed
with rivers of
outstanding
natural quality.
Both the River
Lugg and the
River Wye have
been designated
SSSIs for their entire length for their
biological importance, and the lower
reaches of the Wye valley are
protected as an Area of Outstanding
Natural Beauty. The Rivers Arrow and
Frome, although smaller tributaries, are
no less special and still relatively
unaltered by human meddling.

Trench through a pingo rampart near
Llanpumsaint. This trench has revealed interesting
sedimentary structures related to the collapse of
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Photo by Neil Ross

site demonstrates an outstanding range of fluvial
processes.

All is not what it seems
Succeeding Ice Ages have caused
many changes in the original courses
of the rivers. So much so, even the
experts disagree at times about exactly
what happened, when and why.
However, it is fairly clear that the River

Uncovering the secrets of Wales’ tundra past
composition, using geophysics and drilling
at selected sites. For pingo formation to
have occurred, a source of groundwater to
supply the growing ice core would have
been critical, so particular attention was
also paid to the current hydro-geological
regime.

this landform.

The Lugg’s banks are constantly changing and the

Whilst the research team is confident that
the Llanpumsaint and Cletwr valley
ramparted depressions are the remains of
pingos (see Pingo Detection panel), many
sites previously recorded as such are
actually the result of subglacial processes.
Arising from the CCW-Cardiff project,
Cardiff University was able to secure a
second collaborative research project with
the British Geological Survey (BGS),
which is currently mapping in west Wales.
This involves the trenching of selected
ramparts with mini-diggers. Trenching of
both esker-like and circular ramparts in the
Afon Hirwaun valley has revealed that
these landforms are some form of
subglacial till ridge developed beneath the
Irish Sea ice mass, rather than as the result

of pingo collapse. More chaotic and less
well-defined ridges in the adjacent Ceri
valley are probably of similar origins.
The longer that this project continues, the
more varied the origins of the landforms
interpreted by Edward and Sybil Watson
as ‘pingos’ actually appear. Additional
funding to investigate two further sites in
mid-Wales using drilling and geophysics
has recently been received from the
Quaternary Research Association. It is
hoped that this work will further unravel
the complex origins of the vast array of
landforms that have been bracketed by the
umbrella term ‘pingo’ throughout Wales.
This will enable us to distinguish the most
important ones for geological
conservation. ■
CONTACT
Geoenvironmental Research Group
School of Earth, Ocean and Planetary
Sciences
Cardiff University CF10 3YE
E-mail: neil.ross@earth.cf.ac.uk
Tel: +44 (0) 2920 876828

Julie Bundred inspects the River Lugg.
Photos by Herefordshire and Worcestershire Earth Heritage Trust

Teme once cut the wide valley that the
misfit Lugg now meanders down but
was diverted eastwards by moraine
deposited by glaciers advancing from
Wales.
The many theories about the possible
extent of the different ice sheets made
researching the origin of particular
lumps and bumps in the landscape
difficult. At other times, extraordinary
features turned out not to be what they
at first seemed to be. A fine example
of this is the fascinating valley west of
Kington, referred to in geological
journals as ‘Hell Wood Channel’ but
fondly called ‘The Rainbow’ by local
farmers. At first sight on the OS map,
this was thought to be an abandoned
channel of the nearby River Arrow.
However, the humped profile and the
glacial history of the area would seem
to indicate that it was, possibly, a
subglacial meltwater channel. Pending
detailed research and field
investigation, nothing is certain.
Whatever its origin, it remains a
stunning geomorphological feature and
RIGS.
Another site of great interest proved
more exciting on paper than in the field
and consequently did not merit RIGS
designation. The BGS Solid and Drift
Geology map of Herefordshire (Sheet
198) clearly shows evidence that the

River Frome over-banked sufficiently to
‘capture’ the waters of the River Lodon
very nearby. In the field, though, the
site of the point of capture has been
obscured by the course of the now
disused Hereford-Gloucester Canal.
The Lodon was used as a feeder for
the canal and the site is very confused
now by redundant channels, sluicegates, aqueducts and bridges.

Problems and solutions
Despite some disappointments, the
wealth of choice of sites was almost
the biggest problem. The River Lugg
was particularly rich in outstanding
examples of fluvial processes in action.
It was greatly influenced by glacial
action during the Ice Ages and much
evidence of this remains in the field.
The sheer scale of some sites and the
rapid rate of channel change often
made it difficult to determine the
boundaries of the RIGS. Sometimes,
as with Kinsham Gorge and Sned
Wood valley, the entire valley was
designated. On other sites, allowance
had to be made for future channel
migration.
In other cases, it was difficult to decide
which of multiple examples of a certain
feature was the most important. It was
notable, though, that one feature
proved particularly elusive. The oxbow

lake, so beloved of all geographers
and fluvial geomorphologists, was
found to be rare in Herefordshire,
despite all the meanders. Only one, still
with water in it, could be included in a
RIGS and that was on the River Lugg.

Outcomes
In the end, the assessment panel of
experienced geologists,
geomorphologists and hydrologists
approved the first 10 RIGS presented
to them during a series of field trips.
Fifteen more are strong contenders for
the future.
The other part of the project, the
creation of five new river trails, has
been equally successful. Managed by
Moira Jenkins, the first – the Byton and
Kinsham trail – is now available. It is
also planned to have interpretation
boards at key viewpoints, explaining
how ice and rivers have sculpted the
landscape over time. ■
The funding bodies were very specific
about which rivers in Herefordshire
were to be included in the study.
Disappointingly, the River Teme in the
far north and the River Monnow and its
tributaries in the south-west were
excluded, as well as the River Leadon
by Ledbury. The Trust hopes that at
some future date, these fluvial gems
will also be designated as RIGS.
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Granite

The ‘Tiger’ with Ronald.

here can’t be many people who
understand or love granite as
much as the Scottish sculptor
Ronald Rae, who has dedicated
more than 40 years of his life to carving
one of the hardest stones in the world.

T

Born in 1946, Ronald discovered granite
while out on a cycle run in his native
countryside of Ayrshire. He was attracted by
a small but heavy boulder in a field.
Somehow, he managed to lift it onto his bike
and wheeled it three miles home.
There, in his father’s hut, he approached the
stone boldly with a simple hammer and

chisel not
realising it
was granite.
He made little impression on it.
Ronald often recalls the moment of
excitement when he first marked the stone,
using a fire-tempered steel chisel and
hammer, saw the spark from it and smelt the
granite. He knew then that granite would
always be in his life.
Soon after, he found his way to the nearest
quarry at Creetown on the Solway Firth.
During these early years of carving, Ronald
would choose a block of stone from the

The ‘Bison’ sculpture in
Corrennie pink granite.
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quarry and then impose his ideas upon it. In
later years, he preferred to spend more time
in the quarry choosing a stone which
suggested ideas to him.
Sometimes it took days to find the right
stone. Back in his yard he would then have a
“dialogue” with the stone, working intuitively
until he discovered what was within – often
leaving parts of the stone uncarved and, as he
calls it “letting the stone speak”.
The 13-tonne Wounded Elephant stone which
he found in Kemnay Quarry in

genius
The ‘Lion’, Ronald’s latest and
largest sculpture.
The ‘Fish’ stone found in Corrennie Quarry, Aberdeenshire and
Ronald with his sculpture.

Photos by Pauline MacDonald

Aberdeenshire in 1990 is an example
of this. The natural shape of the stone
suggested the trunk of the elephant. A
borehole in the stone also happened
to be in the position of a tusk hole,
which emphasised the plight of the
elephant as an endangered species.
Ronald took more than a year
working with hand tools to carve and
coax the elephant out of the stone.
Power tools, he says, would “rape”
the stone, whereas he respects the
stone and wants “to make love to it”.

granite, shows this influence. He drew
the image of the bison on the stone
and left most of the natural surface
untouched. By chance, the borehole
was where the nostril was needed. In
fact, this was the first point of
reference for him when he chose the
460 million-year-old stone.
Ronald’s latest and largest sculpture
to date, the Lion, could be his last.
Carving granite has taken its toll on
his body. But he has no regrets. He
feels it has been a privilege to carve
such a noble and ancient rock.

Another stone that helped him decide
its fate was the Fish stone found in
2000 in Corrennie Quarry also in
Aberdeenshire. As you will see from
the photo the stone was lying with its
tail up in the air and the head lying in
some water. There was no doubt that
this stone wanted to be a fish.

Ronald Rae has several sculptures in
public and private collections
throughout the UK and abroad. His
current exhibition of 13 large granite
sculptures at the Yorkshire Sculpture
Park near Wakefield runs until
summer 2005 and is open daily. ■

Ronald’s inspirations have come from
many sources, the strongest being his
Celtic heritage and his love of
prehistoric cave art. The Bison
sculpture, also in Corrennie pink

To see all Ronald’s sculptures visit
www.ronaldrae.co.uk. For further
information or to buy a catalogue,
e-mail pauline@ronaldrae.co.uk or
phone 01360 870326.

The 13-tonne ‘Wounded Elephant’ stone,
from Kemnay Quarry, Aberdeenshire.
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Planning
Murray Gray,
Queen Mary College,
University of London
he planning system in England
and Wales is undergoing
significant change. This could
bring opportunities to
strengthen the hand of geoconservation
at all levels, from national guidance to
local authority plans.

T

for geocon

LEVEL
OLD
NATIONAL Planning Policy

Planning permission is needed for most
new buildings, dumping of materials,
excavation of pits, changes in land use and
so on. So, the planning system is a frontline
tool for preventing development that would
damage acknowledged nature conservation
interests.
Recent examples of the success of the
system include the prevention of potentially
damaging developments at the important
coastal sections at Birling Gap and Black
Rock in Sussex, both of which are
designated SSSIs.

PPS9 on Biodiversity and
Geological Conservation currently
being revised. Geoconservation
interests being strengthened.

Guidance (RPGs)

Regional Spatial
Strategies
(RSSs)

When revised, these should
include general statements about
geodiversity and need for
geoconservation.

Structure Plans

–

–

Minerals & Waste
Local Plans

Minerals &
Waste Local
Development

Should include restoration policies
to save important quarry faces
and use authentic contouring.

Development
Plan Documents
(DPDs)

Core Strategies should include
policies to protect sites and
landscape character.

Supplementary
Planning
Guidance (SPG)

Could include SPD on
Geodiversity or integrated SPD on
Biodiversity and Geoodiversity

REGIONAL Regional Planning

DISTRICT/ Local Plans (LPs)
UNITARY
Supplementary
Planning Guidance
(SPG)

Table 1 reveals key changes and opportunities.

finalised for most English regions and, for
some, it may be too late to ensure that there
are general statements about geodiversity
conservation as well as biodiversity
objectives. But they will be reviewed again
in a few years.

and Northern Ireland – though the
principles of the plan-led system are the
same and give similar opportunities for
strengthening geoconservation.
At the national level, Planning Policy
Guidance Note 9 (PPG9) on Nature
Conservation is being revised as Planning
Policy Statement 9 (PPS9) (See Colin
Prosser’s article on the facing page.). It
ought to give much greater recognition to
geoconservation.

The most significant changes are brought
about by the Planning and Compulsory
Purchase Act (2004). For the first time, this
makes clear that the primary purpose of the
planning system is to achieve sustainable
development. All policies and proposals in
Development Plan Documents will be
subject to Sustainability Appraisal (SA) and
Strategic Environmental Assessment
(SEA).

Regional Spatial Strategies are being

Photo by Colin Prosser/English Nature

The key changes, and the opportunities
they provide, are shown in Table 1. The
discussion here focuses on England, since
the systems are different in Wales, Scotland

OPPORTUNITIES

Planning Policy
Statements
(PPSs)

Guidance notes
(PPGs)

COUNTY/
UNITARY
The aim of the UK planning system since
its introduction more than 50 years ago has
been to control land-use in the public
interest. In other words, land ownership
does not give freedom of land use.

NEW

The Act also removes county/unitary
authority Structure Plans from the system
and changes the slow and laborious Local
Plan system to the faster but complex Local
Development Frameworks (see Table 2). All
local authorities have been given a deadline
for producing these within the next three
years, and most have already started.
The inquiry which decided in favour of conservation
of Black Rock (left), Sussex, is an example of the
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success of the planning system.

servation
Local
Development
Framework (LDF)

Local
Development
Documents (LDDs)

Development
Plan Documents:
– Core stategy
– Area Action Plans
– Proposals Map
– Site-specific
allocations of land

Statement of
Community
Involvement (SCI)

Local
Development
Scheme (LDS)

Table 2: The Planning and Compulsory
Supplementary
Planning
Documents (SPDs)

Local Development Frameworks comprise
a portfolio of documents, including a
Statement of Community Involvement
(SCI) and a Local Development Scheme
(LDS).
The SCI sets out stakeholders and local
communities which will be involved in the
production of the documents. So, it is
worth getting the SCI and taking the
opportunities it sets out to be involved in
the processes of document development.
The LDS sets out the details of the
documents to be produced and the
timescales and arrangements for their
production.
The main documents to be produced are
called Local Development Documents
(LDDs), of which there are two types –
Development Plan Documents (DPDs) and
Supplementary Planning Documents
(SPDs). DPDs will be subject to wide
consultation and independent testing and
will therefore have great weight. They will
include Core Strategies, which should
include policies to protect designated and
undesignated sites (including RIGS) as well
as protecting local landscape character.
Other DPDs will include Area Action
Plans, a Proposals Map, and site-specific
allocations of land.
SPDs are not subject to independent testing
and do not have the same weight as DPDs,
but they should still be subject to rigorous

New
Planning
Policy
Statement
leaves
scope for
more
emphasis
on geology

Purchase Act (2004) removes Structure
Plans and introduces the fast but complex
Local Development Frameworks.

procedures of consultation and community
involvement.
Some local authorities are already
producing SPDs on biodiversity and there
is a case for developing similar guidance
on geodiversity or, better still, integrating
biodiversity and geodiversity.
For example, the SPG on biodiversity for
Norfolk contains a general case study on
the restoration of a quarry for biodiversity
but makes no mention of how the
geological interest of the quarry might be
conserved. Dudley Borough Council has an
existing SPG on potential site development
that contains a flow chart for assessing the
geological significance of development
sites and the outcome options including
pre-development geological recording and
sampling and the creation of new
exposures. This is the sort of information
that could be included in an SPD on
geodiversity.
The Local Development Frameworks are
therefore a complex series of documents,
but many of them will be crucial to
protecting our important geological and
geomorphological sites as well as our
landscapes and natural processes.
The message is clear – get involved and
make your views known, especially if the
policies are not right. The planning system
certainly needs more local geoactivists.■

Colin Prosser,
Head of Geology,
English Nature
evelopment such as
coastal protection,
landfill, retail parks and
marinas is the biggest
threat to geological SSSIs and
RIGS. And developments of this
nature depend on the planning
system if they are to come about.

D

So, it is not surprising that
government guidance on nature
conservation and the planning
system is of great interest to the
geological conservation
community.
On September 8, the Office of the
Deputy Prime Minister issued the
long-awaited consultation on the
new Planning Policy Statement
(PPS) Biodiversity and Geological
Conservation. There was a flurry of
activity from a wide range of
geological groups, who considered
and then commented on the
strengths and weaknesses of the
consultation draft.
This new PPS will eventually
replace the existing Planning
Policy Guidance 9: Nature
Conservation (PPG9), which dates

Continued overleaf
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Lowside Brickworks SSSI, Oldham. Planning policy guidance has led to
the enhancement of features and improved access as a consequence of
developments on sites in many cases. It is to be hoped that PPS9 will

Photo by Jonathan Larwood/English Nature

continue this trend. See also Earth Heritage 19.

Statement leaves scope
From previous page

One objective
for the

It is good news that geological
conservation is explicitly included in
the title of the document, and that both
geological SSSIs and RIGS are referred
to in the text. There is, however, still
scope to give geological conservation
more emphasis, and explicit mention
and promotion in the PPS.
Other major points being made to
ODPM are that:
● Geology (including
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geomorphology) and geodiversity
have been important parts of
statutory nature conservation
since 1949;
● The Wildlife and Countryside Act
(1981) and the Countryside and
Rights of Way Act (2000) which
underpin the SSSI system, are
about geology and
geomorphology as well as wildlife,
and it is right to reflect this in the
new PPS;
● Nature conservation needs a
holistic approach, adequately
conserving geology alongside
wildlife;
● The planning system is vital in
delivering geological conservation,
as most threats to geological sites
are from development. It is
therefore essential that the
planning system fully recognises
geological conservation;

Geological
Conservation
community
may be to ensure that
Local Geodiversity Action Plans like
Cheshire’s are recognised and accepted as tools
that are integral to informing the planning process.

● Around 1,240 SSSIs (30%) are
notified for geological or joint
geological and biological interest
in England. Most planners don’t
know this!
● There are RIGS groups active in
most counties with hundreds of
RIGS notified and often included in
local plans across England;
● Planning policies to protect
geology and geomorphology in the
landscape, outside protected
sites, should be introduced,
perhaps through initiatives such as
Local Geodiversity Action Plans.

Photo by Mick Murphy/English Nature

back to 1994 and was the first
government guidance to recognise
RIGS as a planning consideration.
The PPS is of fundamental importance
for the future of geological
conservation. Through it, planners
across England will be informed of the
level of importance to be afforded to
geological and geomorphological
SSSIs and RIGS.

The consultation period closed in
December 2004, and we wait with
interest to see if the final version of the
PPS takes account of the comments
from the geological community and
further enhances the protection the
planning system offers to our
geological heritage. ■

Porthleven Cliffs East SSSI, Cornwall. New policy
changes to the planning system may help to reduce
or avoid the impacts of coastal engineering such as
these.

Scotland’s first geopark
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he landscape of Assynt, which
so inspired the poet Norman
MacCaig, has become part of
Scotland’s first Global
Geopark – the North West Highlands.
The area received this accolade in
October 2004 at the annual meeting of
the European Geopark Network in Sicily.

T

Stretching from Achiltibuie and Knockan
in the south to Cape Wrath and Loch
Eriboll in the north, this 2,000 km2 area
encompasses some of the finest mountain
and coastal landscapes in Britain and
contains a wealth of classic geological
localities. It includes the iconic mountains
of Suilven, Arkle and Stac Pollaidh, the
pristine beaches of Sandwood and
Balnakiel, and dramatic coastal cliffs such
as those at Cape Wrath, mainland
Scotland’s most north-westerly point.

Map copyright BGS
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Achiltibuie

Hugh Barron, Maarten Krabbendam
British Geological Survey
Gordon Todd, Highland Council
Geopark status was awarded to the area for
its outstanding geology and landscape, the
strength of its partnership approach to
sustainable economic development and its
existing geological interpretation facilities.

habitation in Scotland, through to Norse
settlements, the Lordship of the Isles to the
Clearances, crofting and recent land
reform, the human story can be traced in
the landscape for more than 9,000 years.

The rich natural heritage of the North West
Highlands is recognised in the high number
of designated areas and sites: the AssyntCoigach and North West Sutherland
National Scenic Areas, two National Nature
Reserves, 54 Geological Conservation
Review sites, 26 geological Sites of Special
Scientific Interest, 17 Special Protection
Area sites and 11 Special Areas of
Conservation.

Some of Britain’s most
diverse geology

Equally significant, the area contains many
historical and archaeological sites,
including scheduled monuments and listed
buildings. From early evidence for human

Geologically, the area is dominated by the
internationally important Moine Thrust
Zone, which runs from north to south. To
the west, lies the Lewisian Gneiss
Complex, containing some of the oldest
rocks in Europe; to the east are the
enigmatic rocks of the Moine Supergroup.
The North West Highlands has a unique
landscape, which strikingly reflects the
underlying geology and geomorphology.

continued on page 20

Oblique aerial view of Suilven and Canisp, inselbergs or island mountains

International group of geologists admiring the Oystershell rock, a mylonite of the

sitting on undulating Lewisian gneiss with its typical rugged cnoc-and-lochan

Moine Thrust Zone, A' Chlèit, Faraid Head, Durness.

landscape.

Photo by British Geological Survey. © NERC

Photo by British Geological Survey. © NERC
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Yorkshire’s DINOSAURS
he Dinosaur Coast Community
Projects involved 11 groups
during 2004. Because it was
important that groups could
choose what they wanted to do, each
project had a different theme and
outcome. Although fossils and dinosaurs
are popular, some groups decided on an
alternative focus – a summer holiday
playscheme in a remote rural area; a
youth project for young people from
villages near the coast, and a centre for
adults with learning disabilities.

T

The Dinosaur Coast celebrates its fifth birthday this year.
Here, project team members give an insight into this
highly successful scheme that has opened up geology
and natural history to a wide audience.
Left: The group from the
Dalewood Trust in Whitby made
a ceramic sundial for the
grounds of their centre. The
sundial shows intertwining
branches and animals.
Below: A fossil-hunting trip at
Robin Hood’s Bay SSSI

Once the theme was chosen, artists and
naturalists were brought in and visits were
planned. The workshops at the Centre then
used these experiences to inspire the group
to create some beautiful pieces of art.
One group, from Whitby, decided that
woodland would be a stimulating theme.
They also thought that a sculpture at their
centre would add to the beauty of their
grounds. The activities enriched the project
and helped the group in the later design
and creation of a ceramic sundial.
Woodland creatures and motifs were
incorporated and the dial now stands

from page 19

Photos by Dinosaur Coast Project

proudly in a quiet part of the garden.
The playscheme, for children living in the
heart of the National Park, took minibeasts
as the theme. Armed with nets, pooters and
magnifying glasses, the children searched
the local churchyard for its tiny inhabitants.
The evidence from these visits, along with

Scotland’s first Geopark - the North

Along the line of the Moine Thrust Zone
are craggy peaks of Torridon sandstone and
Cambrian quartzite, shaped by the action of
glaciers during the Quaternary period.
Between the mountains are secluded glens,
some of them floored by the largest areas
of limestone in Scotland. Caves in the
limestone have yielded fossil evidence of
Pleistocene ‘ice-age’ fauna: reindeer, polar
bears and wolves.

development of geological science. Famous
geologists of the 19th century, such as
Roderick Murchison, Archibald Geikie,
Benjamin Peach and John Horne, cut their
geological teeth on the rocks of Sutherland.
Research into the rocks, structures and
geomorphological features of the North
West Highlands continues to this day, and
hundreds of geology students from around
the world visit the region every year.

it, through increased nature-based tourism.
There are 17 members in nine member
states of the European Union. In February
2004, the European Geoparks Network was
formally integrated into the UNESCOendorsed Global Geoparks Network.
For more details, see
www.europeangeopark.org.

To the west of the mountains lies a stretch
of Lewisian gneiss with its typical rugged
‘cnoc-and-lochan’ landscape. Where the
coast is formed from Lewisian gneiss, there
are numerous small coves and craggy
headlands; unusual machair sands with
their associated rich flora cover lower areas.
In contrast, high cliffs and occasional sea
stacks such as the Old Man of Stoer
characterise coast formed from Torridonian
sandstone. East of the mountains is the
wild, boggy country that has developed on
the rocks of the Moine Supergroup.

What is a European
Geopark?

Hopes are high that the new status will
herald exciting new initiatives in Earth
science interpretation, education and
conservation throughout the North West
Highlands. A Geopark Action Group will
oversee the running and policy direction of
the Geopark, and this body is made up of
advisors from the Highland Council,
British Geological Survey, Scottish Natural
Heritage, the local Enterprise Company and
a range of local stakeholders.

The North West Highlands is also a key
area in the historical
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A European Geopark is a clearly defined
area with a geological heritage of particular
importance in terms of its scientific quality,
rarity, aesthetic appeal and educational
value.
The aims of a European Geopark are to
protect geological heritage, promote
geology to the public, and to use geology
and other aspects of its natural and cultural
heritage to promote sustainable economic
development, normally through tourism.
Other areas that have secured Geopark
status have seen considerable benefit from

High hopes for future
action

The Sutherland Partnership – as applicant
organisation – will appoint a Geopark
Officer whose role will be to identify,
secure and develop community-led projects

S are five years old!
specimens in glass cases from Scarborough
Museum and several reference books,
provided enough ideas for the children to
produce magnificent 3-D sculptures,
including a giant and rather scary moth.

Officer. “The leaders always tell me they
feel privileged to work with experts.
Learning about the environment through art
is just a great way to learn.”

On the Jurassic trail
The Villages Youth Project,
based near the coast at
Hunmanby, wanted to learn
about different animals,
particularly woodland ones.
They also wanted a mosaic
to brighten up their centre.
Bat and badger experts gave
advice, and the group wanted
their mosaic fixed on a rather
untidy wall in a public
garden in the village.
Approval was gained and, under the
supervision of a talented artist, everyone
worked furiously to complete a magnificent
mosaic. The parish council was so
impressed that it set up a committee to look
into further development of the garden.
“These groups have learnt so much about
the natural heritage of the area,” says
Peter Turton, Dinosaur Coast Community

In July, the Forge Valley
Geological Trail leaflet was
launched. This brand new waymarked trail takes walkers on a
journey to the tropical seas of
the Upper Jurassic, 165 million
years ago. The trail is about
4km long and visits three
quarries and several viewpoints
overlooking the valley. A new
interpretation board has been
installed explaining the
formation of the valley, which was cut by
vast torrents of glacial meltwater in the last
Ice Age, leaving the present-day river
Derwent dwarfed in the valley bottom. The
trail leaflet is also available on the Web, as
a pdf file. Visit www.dinocoast.org.uk/
events.html

One of the main aims of the project has
been to improve access to the collections at

The interpretation panel is a mirror image of the rocky backdrop, giving people a graphic explanation of
Photo by British Geological Survey. © NERC

linked to the Geopark initiative. In this
beautiful and remote part of Scotland, this
initiative will be an exciting window
of opportunity for locals and visitors
alike.■

At Scarborough Museum, almost all the
collection has been catalogued and ordered,
so that the 5,500 fossils can be used as a
working collection. With help from
volunteers, many fossils previously stored
in the museum basement are accessible for
the first time in years.
At Whitby Museum, the entire geology
collection has been redisplayed. The
fabulous reconstructions now take visitors
on a journey through the Jurassic of Whitby
and into the Ice Age. Fantastic fossils,
previously held in storage, can be seen for
the first time in decades.
Another important element of the project
has been to survey local geology sites for
future RIGS designation. With help from
local geologists, nearly 80 sites have been
surveyed, ranging from Lower Jurassic
sites, to sites from the last Ice Age.

Fossils unearthed

West Highlands

exactly what they are looking at.

Scarborough and Whitby museums. This
has been achieved through cataloguing and
redisplay.

Hugh Barron and Maarten
Krabbendam publish with
permission of the Executive
Director, British Geological Survey
(NERC).

The work goes on
Over the last three years, more than 12,000
people have taken part in Dinosaur Coast
activities. The current Heritage Lottery
Funding is coming to an end and Dinosaur
Coast Project Officer Will Watts says:
“This has been a massive success. It has
been a partnership between local experts,
artists, staff, volunteers, and the steering
group of Scarborough Borough Council,
North York Moors National Park Authority,
English Nature, Whitby Museum and the
Yorkshire Museums, Libraries and Archives
Council. Together they have helped make
geodiversity accessible to a wide audience.”
Even though the Project comes to an end,
the Dinosaur Coast concept will continue.
Jonathan Larwood, a Senior Geologist with
English Nature, said: “Through the support
of Scarborough Borough Council, the
popular programme of events and the
strong link to the museum network will be
maintained. It is also anticipated that this
will be built around the redevelopment of
the famous Scarborough Rotunda Museum
as a gateway to the Dinosaur Coast. The
work of the Dinosuar Coast Project has
been truly innovative, a strong partnership
has been established that has led to a real
valuing of the geology of the region which
will now be sustained.” ■
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Scotland’s

Fossil collector
Bob Davidson, an
expert on
Devonian fossil
fish of Scotland’s
Midland Valley,
provides Earth
Heritage with his
palaeo-list of
Scotland’s most
important
discoveries.

Conodont elements – on a
pinhead, for scale
© Dr M. A. Purnell.
Courtesy of Dr M. A. Purnell

Palaeo-Rich List
roadside sign at Stonehaven
on Scotland’s north-east coast
proudly proclaims itself the
birthplace of the inventor of
the pneumatic tyre, one of the key events
of the Industrial Revolution. This has
now been surpassed by a far earlier
pneumatic innovation – a 428 millionyear-old fossil millipede found on the
Stonehaven foreshore three years ago.

A

It is remarkable because it has air-breathing
structures, making it the oldest confirmed
land animal in the world. Although this may
seem a unique find, it is actually only one
of a series of significant palaeontological
discoveries in Scotland.
In spite of Scotland’s relatively small size,
its geology is surprisingly diverse. There
are sedimentary rocks from all of the most
important palaeontological periods,
providing Scotland with a unique fossil
record punctuated with key events and
palaeontological ‘firsts’.
This attempt to compile a list of palaeofirsts was always going to be subjective,
biased by the author’s own knowledge and
experience – in this case, vertebrates. So,
apologies in advance for those not included.
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Bob Davidson
Sharp intake of breath – the Silurian Period
Silurian rocks dating back approximately 428 million
years outcrop at a few places in the south and east of the
country. At Lesmahagow, they contain some of the
earliest fishes and crustaceans. The fishes comprise the
thelodonts, a now extinct group that was covered by
tooth-like scales and Jamoytius which exhibits muscle
blocks, similar to those present in modern fish. Perhaps
the most surprising of the Silurian fauna is
Pneumodesmus newmani, the aforementioned airbreathing millipede from Stonehaven which marks the
first emergence onto land by any animal, anywhere in
the world.

Pneumodesmus newmani
© The Trustees of the National
Museums of Scotland
Photo credit: W.R.B. Crichton
Courtesy of Dr Lyall Anderson

Spiny sharks and giant lobsters – the Midland Valley
Assemblages of articulated fossils exhibiting the diversity of life in the Lower
Devonian (417 million years ago) occur at only a few places on our planet.
Sites ranging from Dundee to Montrose yield very
well-preserved fish and arthropods, and the fauna is
the most diverse in the world. In the 19th century,
the discovery of fragments of a large crustacean
prompted an early scientist to announce that they
were the remains of a 1.5 metre-long lobster! The
fish fauna is significant because it contains the
earliest articulated fossils of the acanthodian fishes,
nicknamed spiny sharks, which were the earliest
The acanthodian fish, Ischnacanthus
vertebrates with jaws.
gracilis, Turin Hill, Angus

The Rhynie Chert – a silicified ecosystem
The Lower Devonian (411 million years old) Rhynie Chert is composed of
mostly sub-microscopic quartz crystals and was formed by the effluent of a
hot spring system overcoming the surrounding environment. Similar
processes can be seen today in America’s Yellowstone Park. The
silicification process exquisitely preserves plants and arthropod tissue, and
primitive plants are preserved in life position with the complete cell
structure.
One of the most notable recent discoveries is the oldest harvestman spider.
Both male and female spiders have been identified because respective
reproductive organs were preserved.
Longitudinal section through the
body of a female harvestman
showing the eye tubercle (et),
chelicerae (ch), leg coxae (cx),
and, within the body cavity, the
gut (g) and ovipositor (ovi)

Courtesy of Professor Nigel Trewin
© University Munster

Meet the ancestors – the Orcadian Lake
In the Middle Devonian (386
million years ago), the area
which now spans the north of
Scotland was periodically
covered by a large lake. Fossils
from localities ranging from the
Moray Firth to Shetland reveal
that the lake contained more
than 14 species of fish,
including the acanthodians,
armour-plated fish
(placoderms) and the most
important to us, the lobe fins The lobe fin, Tistichopterus alatus, from Orkney
(sarcopterygians).
The lobe fins are named after the fleshy lobe included at the base of each
fin and some of the species preserve skeletal elements within the lobe that
are analogous with the limb bones of more advanced four-legged animals.
In other words, the lobe fins gave rise to the tetrapod group of which Homo
sapiens is a member.

The evolution of legs, but not as we know them
Upper Devonian (377 million years
old) fish remains from near Elgin
have been known since the 19th
century. Recent re-examination of
these fossils revealed that some of
the bones were from a tetrapod leg,
the amphibian Elginerpeton
pancheni – one of the earliest
tetrapods in the world.

structures were not robust enough
to carry the animal’s weight.
Instead, these were paddles to
negotiate vegetation in the
shallows, where it probably lived.
This find overturned previous
theories that evolution from fish to
tetrapod was driven by the need to
traverse the land. Elginerpeton was
almost there but not quite.

Out of
Dumbarton
Evolution handed the
baton of terrestrial
walking to creatures
similar to our next
candidate. Pederpes
finneyae was
discovered near
Dumbarton in 1971 Pederpes finneyae. Glasgow Hunterian
and initially
Museum specimen (GLAHM) 100815:
identified as a fish Photo by Sarah Finney, Courtesy of Dr J. A. Clack, University
from the Lower
Museum of Zoology, Cambridge
Carboniferous period
(350 million years old).
The specimen occupies a gap in the vertebrate fossil
record where no true walking creatures were preserved.
During recent re-examination of the fossil, it was
discovered to be a tetrapod and closer examination
revealed it had true walking feet. Pederpes was therefore
the oldest vertebrate in the world to exhibit total land
adaptation, a veritable missing link.

Conodont enigma solved
Finally, let us consider those beautiful marine fossils, the
conodonts. These tiny, bony, tooth-like structures are
crucial in Palaeozoic (245 to 570 million years ago)
stratigraphy and are found in rocks of this age all over the
world (see main picture on facing page and front cover).
An early suggestion, that they were probable elements of a
fish, by the scientist, Christian Heinrich Pander, was
cursorily dismissed and bizarre speculations about them
continued until recently.
The answer lay on the Edinburgh foreshore. The Lower
Carboniferous Granton Shrimp Bed is widely known for
its abundance of fossil shrimps. It also contains conodonts
and, in 1982, a group of these fossils was found within the
head of an eel-like creature. Research revealed that they
formed the oral apparatus of a chordate, the group to
which all fishes belong. Pander was right after all.
This list is perhaps notable for those events not included!
An alternative roll would probably include Lapworth’s
graptolites of the Southern Uplands and the Ordovician
faunas of Girvan. What about ‘Lizzy’ the Lizard, the Elgin
Reptiles, the Skye Dinosaurs and the plants of the Rhynie
Chert? Such is the amazing diversity of palaeontological
information that is crammed into Scotland. The list will
perhaps never be complete as the number of
palaeontological ‘firsts’ keeps growing. ■

However, this creature could not
have walked on land as the limb

Reconstruction of the early tetrapod,
Elginerpeton pancheni
Model by Stephen Caine
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The submarine forest of
Alistair Rennie,
Scottish Natural Heritage

n 1847 hydrographic chart, a
windswept beach, an old
poem telling of a lost forest
and a letter are tantalising
clues in a piece of detective work that
may have uncovered a submerged island.

A

I was investigating the recent Holocene
(8,000 years BP to date) evolution of
Sanday, one of the Orkney Isles, when I
came across poems and records that tell of
a forest disappearing beneath the waves.
The absence of trees on Orkney (like many
northern and western isles) is not
uncommon, but their presence some time
ago gives us an insight into the climate, the
coastline and even the prehistoric people of
the island.
A submerged forest? When terrestrial plant
species appear in or beneath the intertidal
zone, we know there has been a relative
rise in sea level. If the site was in the Greek
rather than Orcadian archipelago, then we
would relate these changes to earthquakes
and other geological phenomena. In
Britain, though, there is another
explanation – ice. Submerged woods at
these latitudes are far more likely to relate
to the last Ice Age.
The Devensian glaciation (70,000 to around
10,000 years BP) had a profound effect on
the British Isles – not only through the
erosion of rocks and the deposition of
sediments such as boulder clay, but also by
the effect on sea levels.
The ice was thickest, and therefore
heaviest, towards the western highlands, so
this area was depressed to a far greater
degree under the weight of the ice than
other locations in Scotland. However, after

finally gives
up its
secrets
the retreat of the ice by about 10,000 years
ago, these areas rebounded – a
phenomenon called isostatic recovery.
The amount of ‘rebound’ is proportional to
the weight of the ice and, in fact, is still
going on. The centre of Scotland continues
to rise at a rate of around 2mm to 3mm a
year. Areas towards the periphery of the ice
sheet (Northern and Western Isles of
Scotland and much of England, for
example) haven’t experienced the same
isostatic rebound and therefore have

SUBMERGED FORESTS can be found in many locations around the UK coast, which
have experienced sea-level rise. In Scotland, they are reported in the Northern and Outer
Isles (6.5ka BP), Firth of Tay and in Dumfries. In England, there are examples on the east
coast (Humber Estuary and Hull, 6.7ka BP) the south coast (Isle of Wight 7ka BP and
the Solent area, 6.4ka BP), the west coast (Cardigan Bay 6.5ka BP and the Severn
Estuary, 6ka BP) and in Ireland (County Wicklow, 6ka BP).

experienced ongoing relative sea-level rise.
If the Orkney archipelago and other areas
located towards the edge of the ice sheet
have been experiencing relative sea-level
rise, since the retreat of the Devensian ice
cap, then there will be large areas which
were once land, now lying beneath the sea.
If the wave energy did not destroy the
evidence, these submerged areas may
contain traces of archaeology and plant
species.
So what is the evidence for a ‘submarine
forest’ on Sanday? – a letter from the
1830s, an old poem and a hydrographic
chart. The letter described a black moss
with tree stumps beneath the beach sands
and within the intertidal area. So, I timed

f Otterswick

Unknown
poet’s
pointers...
An old Orkney poem, undated and
written by an unknown author:
The Ba’ Green o’ Runnabrek,
The Horse Buils o’ Riv,
If it wasna for the woods o’ Otterswick,
What wey wid wae liv?
An aid to its interpretation:
First line: The site of a house now an
intertidal rock outcrop
Second line: Horse stables of Riv also
now largely submerged beneath the sea
Third line: The woods of Otterswick
Fourth line: What way would we live?

Left: Surveyed by Commander Becher in 1847, the

A sample of the Otterswick forest, a section of

hydrographic chart indicates a ‘site of a submarine

trunk of a willow tree that grew to around 3m in

forest’ in the intertidal zone of Otterswick Bay, Sanday.

height, on dry land around 6,500 years ago.

Poem reproduced by permission of Birlinn Ltd

Photos by Alistair Rennie, SNH

Clearing sand to
reveal the submerged
forest of Otterswick.

Letter’s clues
From a letter quoted in Dr William
Traill (1868) Botanical Society of
Edinburgh, Transactions (Vol. IX):

my detective work to coincide with the
largest spring tide of the year to increase
the searchable area – and brought in a JCB!
Unnervingly, the first few pits were
unsuccessful, uncovering either till-covered
bedrock or nothing but sand. But the sixth
revealed black peat with lumps of wood,
dark on the outside with bright-red centres.
This black layer was overlain by 10cm of
coarser shell sand and approximately 90cm
of fine shell sand. Occurrence of the
submarine forest had been verified!
Specialists at the Glasgow University
Archaeology Research Division identified
the samples as willow (Salix sp.). Given
their size, these were likely to be
substantial shrubs, possibly up to a height
of 3m (9ft). Samples were radiocarbon

dated at the Scottish Universities
Environmental Research Centre and
centred on an age of 6,500 years BP. Given
the altitude of the peat layer and the present
sea level, the samples were shown to have
experienced a minimum of 3m of sea-level
rise since their death. Given the size, age
and the preservation of these samples, it is
possible that these pre-dated the wide-scale
human habitation of the island.
This research linking the physical changes
to the island and its environmental
evolution is continuing at the Coastal
Research Group of the University of
Glasgow. Scottish Natural Heritage is also
involved, encouraging interpretation of the
submerged forest of Otterswick and the
evolving island of Sanday. ■

“In the winter of 1838, there was a
long continued gale of north east
wind, which entirely cleared away
the shell sand from about 50 acres
of the flat surface usually left dry at
low water. Going down one day at
low tide, I was astonished to see,
instead of the white sand what
appeared to be a wide stretch of
black moss covered with fallen
trees, lying with their roots sticking
up exactly as I saw trees afterwards
in Canada laid prostrate by a
hurricane….. All were lying in the
same direction, from SW to NE. On
taking to a boat, I found the same
moss surface, mostly denuded with
sand showing itself under the deep
clear water, with trees lying across
its surface, quite across the bay to
Tuftsness, four miles off…. In
digging in the peat in Otterswick, I
did not find any deers’ horns or
other animals’ remains; but I am
told that in Skaill Bay several deers’
horns were found, and are still in
the possession of Mr Watt of
Skaill.”
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Latest publications
Crickley Hill,
Cotswolds is the fifth
in the
Gloucestershire
Uncovered series
from the
Gloucestershire
Geoconservation
Trust (tel: 01452
864438). A selfguided motoring
tour, it adopts a
similar roll-fold
format to the
successful
‘explore’ series of
laminated trail
leaflets from the
Herefordshire &
Worcestershire Earth
Heritage Trust (tel:
01905 855184). The
latest of their offerings
take in part of Bredon
Hill, south
Worcestershire, and
Worcester City Centre.
All three are priced at
£1.95.
Gloucestershire
Uncovered - Rural
Geology & Landscape
Trail: Crickley Hill,
Cotswolds. ISBN 1904530-06-0
Explore Bredon Hill
(West). ISBN 09535054-9-9
Explore Worcester
City Centre. ISBN 09543572-1-3

Linking geology and
biodiversity
Geology and biodiversity – making the links.
English Nature. 2004. Free. ISBN 1 85716 803 8
Wildlife-rich landscapes owe their diversity of
habitats and species to variations and changes in
the underlying geology.
A new 16-page A4 publication from English
Nature celebrates that fact and is packed with
examples of how plant life is dictated by the
rock below. The Permian and Triassic sandstones
(formed 290-205 million years ago) provide
perfect conditions for heathland in Cheshire and
the Wirral, for instance. Magnesian limestone grassland occurs only where the Permian
evaporating seas were. Understanding the hydrology, and the interaction between
groundwater, bedrock and superficial deposits is key to managing wetland wildlife
sites.
The booklet makes a strong case for the integrated management of geodiversity and
biodiversity, particularly at the ecosystem level. It is an accessible, picture-rich
introduction to a more detailed pair of English Nature research reports (561 and 562)
on the subject.

Stopping geological
heritage sliding away
The conservation of soft sediments on
geological SSSIs. English Nature. 2004. Free.
ISBN 1 85716 802 X
Why bother to conserve a pile of earth or a
crumbling face of loose gravels? And how do
you do it? These are questions addressed by
this eight-page leaflet, which concludes that
successful conservation is easier said than
done. It’s a complex subject and the leaflet is
a pointer to more detailed reference material
to help managers faced with the challenge.

Know your ISBNs from your ISSNs
With increasing numbers of geological publications being produced,
it is more important than ever to ensure they are properly
catalogued. Researchers and book-buyers everywhere can find what
they’re looking for thanks to the ISBN – the International Standard
Book Number.
This product number is used by publishers, booksellers and libraries
for ordering, listing and stock control. The first nine digits tell the
user where in the world the publisher is based, a specific publisher
or imprint and a specific title in a specific format. The final part
digit is a magic number that mathematically validates the rest.
The International Standard Serial Number (ISSN) is an
internationally accepted code that identifies the title of serial
publications. Adding an ISBN or ISSN to your publication gives it a
better chance of being found, catalogued and ordered. The UK
Standard Book Numbering Agency Ltd allocates ISBN publisher
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prefixes. It also keeps a database of publishers and their prefixes,
encourages and promotes the importance of the ISBN for the
proper listing of titles, and provides technical advice and help to
publishers and the book trade on all aspects of ISBN usage.
To get an ISBN, contact the ISBN Agency on 01252 742590 or by
e-mailing isbn@whitaker.co.uk. The ISSN UK Centre assigns
ISSNs to serials published in the United Kingdom alone and they
can be contacted at 01937 546959 or by e-mailing issn-uk@bl.uk.
Don’t forget that, under the Copyright Act of 1911, as amended by
the British Library Act of 1972, all publications, including
individual issues of serials, must be deposited with the British
Library, whether they carry an ISSN or ISBN or not.
■ Earth Heritage is applying for an ISSN number!

Latest publications
Poster reveals underlying strength
of historic towers of power
The Castles of North East Wales and their Geology. NEWRIGS.
2004. Free to schools within Clwyd.
Nowhere is there a closer link between the built environment and
local geology than in the castles of Wales. The poster, produced
by the North East Wales RIGS group and supported by the
Curry Fund, is a graphic celebration of this fact. With excellent
photos of each of the eight castles and clear links to the
underlying geology, it’s an enjoyable, educational piece of work.
Free A3 copies of the poster are being supplied to primary and
secondary schools in north-east Wales. Response to date has
been very positive and has led to invitations to visit schools to
talk further about local geology and its use. This is the second of
a series of bilingual educational posters on the geology of northeast Wales produced by NEWRIGS.

Out on the town
(and country)

STOP PRESS: WRITTEN IN STONE
The growing stable of enjoyable trail leaflets
to guide you around north Wales towns are
joined by arrivals for Caernarfon, Conwy
(from Gwynedd and Môn RIGS Group) and Wrexham (North
East Wales RIGS Group). All adopt the established fold-out
format and contain clear maps to steward even the most shaky
pathfinder around points of interest. The Gwynedd and Môn
RIGS Group has also produced a guide to the spectacular rocks
and local history of the Rhoscolyn coast, Anglesey. The Cheshire
RIGS Group has used a similar format to publish a guide to the
old market town of Frodsham. A useful touch in all the town trail
leaflets is a geological timescale.
Gwynedd and Môn trails were produced with funding from the
Countryside Council for Wales and are available
free from Dr M Wood, College, Llansadwrn,
Menai Bridge, Anglesey LL59 5SN, e-mail:
margaret@coleg10.freeserve.co.uk
NEWRIGS trails are available free from
NEWRIGS, Millenium EcoCentre Tarmac,
Borras Airfield, Holt Road, Wrexham LL13
9SE or e-mail: J.Malpas@chester.ac.uk or
c.burek@chester.ac.uk Cheshire trails are
available, price 50p each, from Grosvenor
Museum, Grosvenor Rd., Chester CH1
2DD or e-mail: k.riddington@
chester.gov.uk or c.burek@chester.ac.uk

Look. What can you see?
I see beauty in the lochs.
I see majesty in mountains.
I see legend in rocks.
And it is ours.
This is how Robert Adam, aged 14, from Aberdeenshire,
summed up the inspiration of the Scottish landscape – and
went on to win the Written in Stone Competition which
marks the Rock On Scottish Geology Festival inter-year
event for 2004.
The competition was designed to promote Scotland’s
tremendous geodiversity, and raise awareness of the fact
that the landscape is 3,000 million years in the making and
that geological processes continue to shape it. The
competition drew over 1,000 entries from across the country.
Robert’s winning entry will be engraved in a Caithness
flagstone outside the Scottish Parliament. At the unveiling of
the engraved stone at the end of January 2005, there will be
opportunities to publicise the facts that Scottish stone has
been used in the construction of the new Parliament building
and that the Rock On Scottish Geology Festival 2005 will
take place in September.
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Earth Heritage magazine is published twice a year to promote
interest in geological and landscape conservation.

Staffa’s caves and columns are one of the most spectacular
geological sights in the British Isles. For the first-time visitor,
it seems incredible that nature has formed these shapes
without direction from an architect or artist. The columns
are fine examples of Tertiary basalt, and Fingal’s Cave is a
fascinating example of a sea-cave formed in basalt. But
perhaps the island’s real significance is not so much the
geological value of the individual features, but rather their
position within the overall landscape.
Staffa is a rugged, uninhabited island, rich in bird-life and
set within an amphitheatre-like seascape surrounded by
Mull’s Burg peninsula, the Treshnish Islands and the isles of
Iona and Ulva. This combination of visually intriguing
geological features and the wider setting is breathtaking.
The long-term conservation of this landscape is at the heart
of The National Trust for Scotland’s 2004 Property
Statement. This means avoiding disturbance to the island’s

beauty and atmosphere through
ill-placed interpretative panels or
other intrusive features. At the
same time, though, the Trust
wants to interpret the island for
the thousands of visitors that
boat operators bring each year.
The Trust has therefore
produced its first National
Nature Reserve leaflet for Staffa,
funded with help from Scottish Natural Heritage. It will
be distributed by the boat operators from the start of the
2005 season. A PDF version is also available from the
website at www.nnr-scotland.org.uk.
– Kit Reid, Interpretative Planner, The National Trust for Scotland
Photo of Staffa by Sue Anderson

