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Putting rocks first
The new conservation organisation Natural England has come into being at a
time when there has never been more to do on the geological front. There is the
never-ending task of protecting our geological sites and landscapes, and the
constant need to educate and inform about geology and geoconservation. How
will the new organisation face up to the challenge?
Most Earth Heritage readers appreciate that geoconservation is at the heart of
all environmental management because it is, quite literally, the rock on which
all else stands. Such is the logic of a recent report (page 4) produced by the
bodies which now make up Natural England. With that in mind, we carry
features on geoconservation challenges such as the manner of some fossil
collecting; on rock-face stabilisation with mesh; and on geological coring for
research. These are widespread activities – but how do we reconcile them with
the need to protect our geology? Ironically and, rather worryingly, it seems
that educating some geologists is still a priority!
We also look at how geology and landscape can play a major role in boosting
tourism. The emergence of Geoparks, for example, appears a potentially
powerful way of drawing people into an area through popularising its geology
and landforms. We look at established and aspiring Geoparks in England and
Scotland, and look to South Africa for an alternative approach.
We also have a mix of other articles on subjects as diverse as Rock Slope
Failures and rock-garden museums. As always, we would like to hear your
views and learn about new projects. If you would like to contribute to Earth
Heritage, please contact your nearest editor (below).
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Cover photo
An alluvial
fan deposit,
formed by a
glacial
meltwater
river, in the
Glen Roy
National
Nature
Reserve,
within the proposed Lochaber European Geopark.
Etched into the hillside above the fan are shorelines
formed through a combination of intense frost
weathering and wave action when the glen was
occupied by a succession of ice-dammed lakes.
Photo by Lorne Gill/Scottish Natural Heritage

Natural England
springs into being
In October 2006, Natural England came
into being and English Nature ceased to
be. At Natural England’s launch in
London, David Miliband, Secretary of
State for Environment, Food and Rural
Affairs, said: “We are celebrating the
launch of Natural England, a new public
body with a budget of over £400 million
bringing together English Nature and
parts of the Countryside Agency and the
Rural Development Service. Its purpose
could not be more important: to ensure
that the natural environment is
conserved, enhanced, and managed for
the benefit of present and future
generations, thereby contributing to
sustainable development”.
Natural England Chief Executive, Dr
Helen Phillips, said that “…having
completed an extensive review of our inyear cuts and discussed planning
assumptions with Defra for 07/08, we are
committed to preserving all the
programmes which contribute to the
2010 target for SSSIs and reversing the
long-term decline in the number of
farmland birds by 2020. We will achieve
these outcomes by applying an
appropriate mix of advice, advocacy,
incentives, regulation and practical action
according to the range of challenges that
the natural environment faces. Our
presence will be visibly and vocally felt
in the regions. Flexibility to respond to
regional and local differences within
clear national frameworks will be a
hallmark of our approach”.
Although the profile of geological
conservation was not high at the launch
of Natural England, it remains as an
integral part of the organisation’s work.

Geoconservation
bodies declare
shared aims
The Association of UKRIGS Groups and
The Geology Trusts have issued a joint
statement about future working. They
say:

Natural England Chair, Sir Martin
Doughty, in his speech at the launch of
Natural Foundations – geodiversity for
people, places and nature (see page 4),
said that Natural England will be about
“linking geodiversity to biodiversity,
soils, natural processes and landscapes”.
He added that “I am determined that
Natural England carries forward its
inheritance of geodiversity expertise, and
makes it even more effective by
integrating it fully into our work. We
will continue our important work to
conserve geological and
geomorphological sites, but we will also
integrate work on soils, hydrology and
hydrogeology, natural processes and
landscape appreciation. In all of this we
intend to work even more closely with
our external partners…”.
Whilst it remains to be seen how
geological conservation is taken forward
within Natural England, the first step has
been the creation of a national team
including geological, geomorphological
and soil expertise which will provide the
focus for geodiversity conservation
within Natural England.
– Colin Prosser, Principal Geologist,
Natural England

Timeline is a measured success

The North East Wales RIGS Group has come up with a cheap and useful
souvenir to boost interest in geology – a laminated ruler/scale and timeline. Any
number can be printed out from a computer file, laminated with a heavy gauge
plastic to weatherproof them for field use, sliced up and distributed to visiting
groups – schools, students, geological societies. They are proving very popular.

Geoconservation and the raising of
public awareness are topical and
important issues, especially to those of
us working in this area. The development
of Local Geodiversity Action Plans
(LGAPS) and the formation of Natural
England as well as other major initiatives
make this an opportune time to give a
clear message and inform the wider
community of the intentions and
direction of those involved in local
geoconservation. The Geology Trusts
and the Association of UKRIGS Groups
are committed to developing and
implementing aims and objectives that
will see a strong and successful countybased geoconservation movement
established in the United Kingdom.
Thus we will work together to further the
following aims that we share:
● Establish a national network of county
or regional groups to take forward
geoconservation
● A commitment to establish funding for
county geoconservation work as part
of national policy
● Influence national and regional policy
● Support a National Geodiversity
Action Plan
● Establish national and county
geodiversity databases
● Establish a secure income stream for
geoconservation
● Raise public awareness of, and
promote, geodiversity
● Enhance geological, geomorphological
and soils sites
● Record geological exposures and
geomorphological features
● Support and drive forward LGAPs with
a common approach
● Engage with other initiatives in the
countryside
● Establish common geoconservation
standards.
We intend to work together to make
geoconservation sustainable in the future
and to give a lasting and viable Earth
heritage to future generations.
– Mike Browne,
Association of UKRIGS Groups and
– Mark Campbell, The Geology Trusts
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Why geology must be at heart of environment management
A new report, Natural Foundations:
geodiversity for people, places and
nature, celebrates England’s rich
geological heritage and calls for
geodiversity to be placed at the heart of
managing the environment. Published
by Natural England’s predecessor
bodies, English Nature, the Countryside
Agency and Rural Development Service,
it is aimed at a broad range of
environmental practitioners and decision
makers, setting out priorities for the
better conservation, management and
enhancement of geodiversity.
Geodiversity is a fundamental
environmental asset but it is one of the
least recognised and valued. Britain is

excellent document has succeeded in
linking geology with biodiversity, soils,
natural processes and landscapes, since
that’s exactly what Natural England will
be all about. We’re determined to
promote a holistic approach to the
environment, in which these linkages are
fundamental. This report will be really
valuable in helping establish a common
starting point for the people that will join
us from the three founding bodies.”

one of the most geodiverse countries in
the world; this diversity provides us with
the varied landforms, habitats and
building stones that make up the
landscapes which contribute to our
national character and cultural identity.
Conserving geodiversity is not only
about conserving sites but also about
recognising the links between geology,
soils, natural processes, habitats and
landscapes and managing the
environment in a more integrated
manner.

– Jonathan Larwood, Natural England

Sir Martin Doughty, Chair of Natural
England, said at the report’s launch at
the Dudley Wren’s Nest celebrations
(see page 5): “I’m delighted that this

● Copies of the Natural Foundations
report are available from the Natural
England Enquiry Service at
01733 455100.

From its beginnings at the Dome of
Discovery in Glasgow (an early incarnation
of the Glasgow Science Centre) in 1990,
the Festival has grown to encompass events
from all over Scotland. The organising
partnership now includes a range of
organisations and people dedicated to
promoting their passion for the geological
sciences within Scotland. Event providers
from all over Scotland gave up their spare
time, or encouraged their employers and
employees to produce a wide coverage of
topics. Without these dedicated people
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On the 27th, a mosaic, put together by the
Bramford Wildlife Watch Group, was unveiled on
the NNR. In the evening many people associated
with the past and present of the reserve gathered
for a canal trip into the limestone caverns of
Castle Hill, and a re-enactment of Sir Roderick
Murchison’s address to the British Association for

A UKRIGS project in its final year is on
target to produce field-teaching materials
for 12 former aggregates sites across
England in a variety of rock types and ages.

Hunting for dinosaurs on
the Isle of Skye.
Photo by Neil Clark

raising the profile of geology around
Scotland, the public would still believe
archaeologists dug up dinosaurs, or that
volcanoes were only found in far off places.
For the first time during the festival month,
I extricated myself from my Glasgow
office. I was invited to lecture on my
favourite topic in my favourite location:
dinosaurs on Skye. With over 200 people
attending the lectures I gave, and over 30
being able to attend the field trip, I felt
assured that interest in geology was alive
and growing.

As I received reports from event providers
around the country, I found that while
attendances varied, a constant was the
passion with which the providers engaged
the public. We need more support from
geologists, both amateur and professional,
as providers of events, promoters, and
benefactors to maintain and enlarge the
Scottish Festival of Geology. Let’s make
2007 an even greater success!
– Neil Clark
Chair of the Scottish Festival of
Geology Organising Committee

Hutton trail becomes more distinct
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On 27th September 2006, the Wren’s Nest NNR
was 50 years old, an anniversary that has been
marked by a year of celebration. This has
included an anniversary calendar, a conference
celebrating the science, conservation and
community of the NNR, the Dudley Rock and
Fossil Festival and the production of a celebratory
beer, the ‘Trilobitter’, by the local Holden’s
Brewery. Over 3,000 people visited the festival,
drawn from as far afield as Canada.

the Advancement of Science – the role of the
‘King of Siluria’ being ably taken on by Alan
Cutler.
We look forward to the next 50 years and already
the Wren’s Nest is part of a sizeable funding
initiative including a bid to the Big Lottery Fund
under its Living Landmarks initiative. This will
face a public vote in 2007, competing against five
other national bids. If successful, it will see the
re-opening of the Dudley canal link to the Wren’s
Nest Hill, the re-excavation of the Seven Sisters
and the establishment of a visitor centre within
the NNR. As ever, the Wren’s Nest team is
thinking big and leading the way.
– Jonathan Larwood, Natural England

Teaching resources grow

Scots’ geology
festival spans
whole month
In September 2006, the Scottish Festival of
Geology became an annual month-long
agglomeration of events. From the north of
Scotland to the south, field trips, talks and
workshops covering aspects of geology
from dinosaurs to diamonds, the festival
was a great success.

geodive

Big ambitions as Wren’s Nest hits 50

The Scottish Borders James Hutton
Trail is an initiative of the The Borders
Foundation for Rural Sustainability with
Lothian and Borders RIGS Group and
BGS as partners. Funding comes from
Making Tracks (Leader Plus and the
Scottish Executive) and Scottish
Natural Heritage. As part of the
project, a gated, signposted path has

been established to the classic
unconformity at Siccar Point. This
leads to the top of the steep grass
bank where an explanatory trail board
is now in place. Access down to the
rock exposures has yet to be
improved.
– Mike Browne,
Association of UKRIGS Groups

Funded by the Aggregates Levy
Sustainability Fund (ALSF) and
administered by Natural England’s
predecessor, English Nature, the work has
involved partners in local RIGS Groups, the
Earth Science Teachers’ Association
(ESTA), the Earth Science Education Unit
(ESEU) and the National Stone Centre. The
resources are aimed at non-specialist
teachers and their pupils, aged from 7 to 16
and are linked to the National Curriculum.
Suggestions for preparation and follow-up
work are included, linking with materials
already produced by our partners. Feedback
has been very positive.

www.ukrigs.org.uk Please give us
feedback: education@ukrigs.org.uk
Readers are encouraged to let their local
schools know about these resources, which
can be adapted for use at other sites. A CD
is available of materials uploaded on the
website to mid-September. The 12 sites
are: Apes Tor and Park Hall, Staffordshire;
National Stone Centre and Black Rock,
Derbyshire; South Elmsall, West Yorkshire;
Dryhill, Kent; Ercall, Shropshire; Barrow
Hill, Dudley; Vallis Vale/Tedbury Camp,
Somerset; Mosedale, Cumbria; Ryton
Pools, Warwickshire; and Meldon, Devon.
– John R. Reynolds,
UKRIGS Education Project
● Cheshire RIGS Group has produced
four education packs for Tarmac
quarries in Cheshire, again funded
through ALSF. The packs are aimed
at Key Stage 2 and 3 pupils and they
follow on from a series of packs the
RIGS group produced focusing on
Cheshire country parks.

Several RIGS groups have adopted the
format for developing resources for their
own sites. In September, materials for Vallis
Vale/Tedbury Camp, Somerset, were
trialled at the ESTA Conference and
Barrow Hill, Dudley, at
the UKRIGS
Conference. The Earth
Science On-Site
materials have now
been separated from
the main UKRIGS
website so that usage
can be accurately
logged. They are still
A student teacher on a Bath University visit to Tedbury Camp
available by clicking
investigates Jurassic borings at the Carboniferous Limestone/Inferior
Education on
Oolite unconformity.
Photo by Elizabeth Devon

UKRIGS annual
meeting at Dudley
Fifteen groups were represented at the
UKRIGS 2006 AGM in Dudley Museum to
celebrate and support the 50th anniversary
of Wren’s Nest NNR.
The meeting opened with a visit to Barrow
Hill, the ‘Dudley Volcano’, to see illustrated
first hand the UKRIGS ‘Earth Science On
Site’ education project.
At the AGM, three committee members
were re-elected: Professor Cynthia Burek
(NEWRIGS), John Reynolds (Staffs RIGS)
and Keith Ambrose (Leicestershire RIGS).
Kevin Crawford of Cheshire RIGS and Peter
Jones of Derbyshire RIGS were seconded to
the committee and Dr Cheryl Jones
continues her sterling work as secretary.
Craig Slawson continues as webmaster. The
Chairman’s address highlighted the new
UKRIGS development strategy 2006-2010.
Also mentioned were the signing of an
agreement between UKRIGS and The
Geology Trusts (page 3) and the education
project (left). It was noted that UKRIGS had
contributed to many consultations and had
signed a five-year Memorandum of
Understanding with the British Geological
Survey. Following the AGM and after lunch,
with time available to visit the museum
displays commemorating the 50th
anniversary of the NNR, delegates visited
the Wren’s Nest NNR. The next AGM is at
BGS on 3rd November 2007 at noon.
– Cynthia Burek, UKRIGS
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Little

hen it was declared a
National Nature Reserve
in September 2006, Horn
Park Quarry in Dorset
became one of the smallest NNRs in
existence at 0.3 hectares.

W

Horn Park Quarry may be tiny, but it is
geologically invaluable. This disused
quarry near Beaminster exposes Middle
Jurassic Inferior Oolite spanning the
Aalenian Stage and the lower part of the
succeeding Bajocian Stage. Most notably,
the sequence at Horn Park Quarry NNR
contains an extremely diverse and wellpreserved marine invertebrate fauna. This is
the most complete Aalenian Stage section
in Britain, exposing all three Aalenian
ammonite zones. The quarry is
internationally important for the study and,
in particular, correlation of Aalenian rocks
throughout Britain and across Europe.
It is the same fossil fauna that for many
years has presented the greatest
management challenge. Horn Park has been
subjected to a range of illicit collecting
activities, at its worst when rock saws were
used to remove blocks of ammonite-rich
limestone.
More recently, however, site security has
significantly improved. The development of
light industrial units in the quarry now
provides an important presence to deter
unwanted collecting. Equally, the strong
relationship with the current owner,
relevant specialists, the Dorset Geologists’
Association group and the World Heritage
Team from Dorset County Council has
raised awareness of the site’s sensitive nature.
In the run-up to the NNR declaration, Horn
Park was securely fenced. The next stage is
to agree a management plan for both dayto-day tasks and the NNR’s educational and
research use. There will be a more ‘formal’
celebration of the Horn Park Quarry NNR
declaration in the next few months.
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DEALING WITH CHALLENGES TO GEOCONSERVATION – 1

200 million-year-old fossil footprints disappear:

Celebrating two new
National Nature Reserves

Jonathan Larwood &
Natalie Bennett,
Natural England

One of the
ammonite fossils
(above) found at
Horn Park Quarry
NNR. The former
quarry has an
industrial estate
and fencing (left)
to help protect its
specimens.
Photos by
Jonathan
Larwood/Natural
England and
Dorset Geologists’
Association

Tiny Horn Park was the last NNR to be
declared by English Nature. In contrast, in
October, the 683-hectare geologically
spectacular Dovedale became the first NNR
to be declared by English Nature’s
successor body, Natural England. This wellvisited area of the Peak District National
Park is of national importance for its
geological sequences, associated fossils and
for its karst valley system (as well as the
associated diverse flower-rich grassland and
ash woodland).
Dovedale contains one of the most
extensive and spectacular karst gorges in
Britain. The main river maintains its
permanent flow across the limestone
outcrop due to its large catchment area,
while the tributary valleys are dry as
rainfall is absorbed into the limestone
rather than flowing across the surface.
Dovedale also contains many valuable
sections through the Milldale Limestones

and exposes deep-water ‘knoll-reefs’ which
form part of the North Staffordshire Basin
complex.
The meandering pattern of the river valley
and gorge is uniquely controlled by the
resistant ‘knoll-reefs’ within the limestone.
These ‘reefs’ are nationally significant as
they form part of the largest and bestexposed system of carbonate-rich mudmounds in the Britain.
Fiona Reynolds, Director General of the
National Trust and Sir Martin Doughty,
Chair of Natural England, referring to
Dovedale NNR as a ‘national jewel’,
reflected on the importance of the
National Trust and Natural England
working together to manage Dovedale and
the value of Dovedale, not only for its
geology and wildlife, but as a place where
people can really experience our natural
environment. ■

A South Wales Constabulary officer examines the SSSI at Barry from where prints were extracted with a rock saw.

Photo by Bill Wimbledon

Commercial exploitation
versus
Sustainable use
he Countryside Council for
Wales (CCW) supports a
policy of responsible fossil
collecting. Many collectors are
youngsters, collecting, for instance,
common fossils on beaches – small
ammonites, crinoid ossicles, and sharks’
teeth.

T

This type of collecting, from coasts which
are being eroded and at the more prolific
inland sites, is not normally damaging.
CCW follows old NCC principles and
urges collectors to ask owners for
permission to visit, to collect responsibly,
and to avoid disturbance to wildlife. There
is nothing inherently wrong with collecting
or even selling common fossils of little
scientific value: many are sold by

Bill Wimbledon,
Countryside Council for Wales
traditional fossil shops around the country
and there is nowadays a worldwide internet
market. The problems come when sites are
limited or fragile, or their contents rare and
intrinsically valuable. In Wales, there have
been few problems with fossil sites, and
then it has only been through commercial
exploitation of sites, all for trilobites,
usually dealt with by burial or improved
wardening.
When I received reports that British
Triassic three-toed dinosaur footprints were
for sale at a fossil shop in Lyme Regis, and

on the internet, it was an unpleasant
surprise. Some geological detective work
soon revealed that the prints could only
have come from an SSSI at Barry, South
Wales. The damage within the extensive
and isolated site was obvious: an area of
rock has been quarried, and continuous in
situ trackways broken – with individual
prints chopped up and taken away for sale.
TV and press coverage has recently
highlighted CCW’s collaboration with
South Wales Police in seeking out those
responsible for criminal damage and theft
at nationally important fossil sites. In this
case, the confiscation of prints in police
raids has occurred, and the reclaimed prints
will now be safely lodged in a museum.
continued on page 8
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DEALING WITH CHALLENGES TO GEOCONSERVATION – 2

Missing Birk Knowes fossils: SNH calls it a day
eaders of Earth Heritage
will be aware of the efforts
by Scottish Natural
Heritage (SNH) to negotiate
the repatriation of the Birk Knowes
fossils. These are fossils of major
scientific significance removed from
Birk Knowes Site of Special
Scientific Interest (SSSI), without
permission, and sold to the
Humboldt Museum in Berlin. It is
with regret that SNH announces
that repatriation efforts have now
ended and the fossils look likely to
remain in Berlin.

R

Birk Knowes SSSI in Lanarkshire is one
of Scotland’s most important
palaeontological localities and is of
international significance. Exposing
Silurian sediments of marine origin, the
site has yielded complete specimens of
some of the earliest known fish and is
the only known occurrence of the
enigmatic arthropod Ainiktozoon.
As reported in issue 15 of Earth Heritage
(with updates appearing in issues 19
and 20), this remote site has suffered
damaging collector activity for many

years, at the hands of a few collectors
seeking either to amass a private
collection or for commercial purposes.
Invariably the collecting was conducted
in a thoroughly irresponsible manner
with the most intense collecting taking
place in the mid 1990s, as evidenced by
many tonnes of collector spoil. Nobody
was ever caught in the act of damaging
the site, which is in a remote upland
location, far from any public road.

Colin MacFadyen,
Scottish Natural Heritage

Humboldt was willing to return omitted the scientifically
important and spectacular fossils of Ainiktozoon, most of
which were reputedly collected after 1984.

Knowes fossils in the Edinger Collection
were stolen property and asking for their
return to their rightful owner. At a
meeting in Berlin in 2000, the museum
agreed to return the fossil material
collected from the site after 1984.
Unfortunately the list of material the

With a significant recent change in palaeontological curatorial
management at the Humboldt, SNH had hoped the museum
would review how it came by the Birk Knowes fossils in 1999
and repatriate some, if not all, of the Ainiktozoon fossils taken
from the site. Unfortunately this has not happened, making it
appear that those who run the Humboldt are unconcerned
about retaining irresponsibly collected fossils.
SNH has therefore decided not to pursue the matter further.
Efforts will instead be spent on promoting responsible
collecting generally, with the production of the Scottish Fossil
Code, which together with tougher safeguards provided by
the Nature Conservation (Scotland) Act 2004, will hopefully
help prevent repeats of the Birk Knowes disaster. ■

The damage has resulted
in the destruction of
extremely rare and
scientifically important
fossils and much of the
fossil-bearing resource.

Humbolt Museum
In 1999, fossils from the
site turned up in the
Humboldt Museum in
Berlin as part of the
Edinger Collection.
Between then and early
2006, SNH was in
correspondence with the
Humboldt Museum stating
the facts that the Birk

The public consultation on the draft Scottish Fossil
Code has been delayed until the beginning of 2007.
For further information and details on how to take
part in the consultation visit www.snh.org.uk

A spectacular specimen of Ainiktozoon from the Birk Knowes
SSSI, now held in the Humboldt Museum.
Photo supplied by SNH

Right: A 2m-high fence to help protect the Birk Knowes SSSI from
irresponsible fossil collectors. Additional protection is afforded the
fossil-bearing resource through regular visits by a warden. Signage in
four European languages, asking people to refrain from collecting, is
posted at the main access point to the site.
Photo by Colin MacFadyen/SNH

Commercial exploitation
versus
Sustainable use
From page 7
Use of enforcement powers is a sign of how
seriously the issue is taken. Several dealers
have now been interviewed under caution,
and this will act as a signal deterrent to
other would-be exploiters of protected
heritage sites.
The South Wales case serves to highlight
the wider problem of the fossil trade.
Fossil dealers in UK and USA were
involved, and Lyme Regis figured strongly
in police and CCW enquiries. Dorset is
probably the largest centre for the buying
and selling of fossils in the UK. It has been
the subject of representations from IUGS’s
Jurassic Subcommission. The stripping of
the west Dorset coast, in particular, to feed
this trade has been much highlighted at
conferences and in print recently. Dinosaurs
sold in job lots: the head-end sold to one
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purchaser, and the other half of the skeleton
appearing months later on offer to another!
It is on record that some commercial
collectors/dealers have been warned by
Natural England’s predecessor, English
Nature, about pillaging sites, including,
very notably, a National Nature Reserve at
Bridgwater Bay, Somerset. In hunting for
stolen fossils on the internet recently, I
found material apparently from there still
on sale on the site of one Dorset shop.

Underlying problem
The police action, of confiscation and
charges, is a solid fact, even though some
fossil dealers in Lyme have been at pains in
local newspapers to deny all knowledge of
such police action and of any underlying
problem of site pillage. In the South Wales
case, the collector knew he was damaging
an SSSI. Sadly, as with the Bridgwater
instance, he is not alone.

that our national heritage is simply
something to be sold and exported.
The buying and selling of fossils
are often tied up with not asking
questions about their source. You can see
why this is so, when one knows that most
of the key coastal areas (all Jurassic!) being
worked are protected SSSIs (e.g. numerous
sites in the Inner Hebrides, Yorkshire,
Somerset and Devon; all the Dorset coast is
SSSI or National Nature Reserve).

One of the
fossil
footprints
from the
Barry SSSI.
Photo by
Bill
Wimbledon

Over the last
30 years, many
people have
worked hard to raise
awareness of the need
for geoconservation, and
this has brought a respect
for the importance and an
understanding of the national and
international status of SSSIs. However,
there are still a few people who
systematically collect from protected sites

to sell their finds – larger fossils going
sometimes for very considerable sums of
money. Running counter to this general and
growing respect for SSSIs, there is the idea

On these coasts, stripping of fossils or their
destruction in the process is a major issue
for British conservation. To a regular
geological site visitor, it can be seen that at
some localities practically everything of
interest that is exposed by erosion is hauled
off before anyone can see it. This situation
is not sustainable: the country is losing
heritage material that could yield much
scientific information.

Britain’s geological heritage is an important
scientific, touristic and educational
resource and fossils are keys to how life on
Earth evolved, how we date the rocks and
what environments existed in the past.
As society in general understands the great
heritage importance of our national SSSIs,
can a minority of rogue commercial
collectors and dealers be allowed to exploit
sites without hindrance? We need to be
vigilant to protect our international
geological heritage, so that we can ensure
British sites continue to provide one of the
best open-air museums in the world,
accessible to all. ■

W.A.P. Wimbledon is CCW’s Senior Geologist, a
member of IUGS’s Jurassic Subcommission and
secretary of the European Association for the
Conservation of the Geological Heritage.
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Questions to ask about the impacts of mesh

DEALING WITH CHALLENGES TO GEOCONSERVATION – 3

Key points to consider when assessing
the impacts of a scheme involving the
application of ‘mesh’ to a scientifically
and /or educationally important
geological exposure.

MESHING
up our

1. Is the engineering scheme really
necessary – are there alternative
solutions such as relocating the
infrastructure threatened by an ‘unstable’
face?
2. Is mesh really needed – can objectives
be met using other solutions such as
rock bolts, catch fences, drainage?
3. Can the scheme’s objectives be met with
a combination of measures, including to
confine mesh to non-critical areas, or
use it on a greatly reduced scale?
4. What is the nature of the geological
features exposed – are they intricate,
finely bedded, laterally or vertically
variable or are they thickly bedded or
homogenous?
5. How is the site used – how important is
rock-face visibility and how important is
it to access and take samples from the
face?
6. What do those who use the site for
scientific and educational purposes
think?
7. What proportion of the geological
exposure will have mesh applied and
how does this relate to key features of
the site?
8. What percentage of the rock face is
actually obscured behind the wire?

heritage
Colin Prosser,
Natural England
inning ‘rock-fall’ mesh/netting
onto scientifically and
educationally important
geological exposures is an
activity that can pose a severe threat to
effective geological conservation.

P

Mesh can be used in a number of ways as
an engineering solution. Spread across a
geological exposure, it can be tensioned
using rock bolts to help stabilise the
exposure, or draped over it to catch falling
rocks. However, in both cases, there is an
inevitable impact on the visibility of, and
access to, the geological exposure.

geologically important exposure (Bennett,
2003; Prosser, 2004). The proposed
meshing of the Black Rock cliff, part of the
Brighton to Newhaven Cliff SSSI and a
RIGS, necessitated the detailed analysis of
the impacts of mesh on a laterally and
vertically variable stratigraphical sequence
of Quaternary sediments. These sediments
demonstrate an ancient cliff and abrasion
platform, an overlying raised beach deposit
and a sequence of overlying solifluction
deposits. The public inquiry provided the
first forum to examine the potential
impacts of mesh on scientifically and
educationally important geological
exposures.

Black Rock – a case study
In 2004, English Nature, backed by the
geological community, presented evidence
at a public inquiry in Brighton regarding
the potential impacts of mesh on a

The inquiry heard that the local planning
authority wished to stabilise a visually
spectacular geological exposure using a
number of measures, including mesh. It

The Quaternary exposures at Black Rock illustrating the visually spectacular and complex, both
laterally and vertically, stratigraphy. Photo by Colin Prosser/Natural England
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On Islay, mesh has a dramatic visual impact
on a rock outcrop.
Photo by Colin MacFadyen/Scottish Natural
Heritage

argued that the mesh would not seriously
obscure the geological features as they
would remain visible through the mesh. It
offered to remove sections of mesh to allow
future study.
English Nature and the geological
community believed that the mesh would
obscure extremely important sections. It
argued that the mesh would trap fallen rock
and allow vegetation growth behind it,
further obscuring the geological features
and preventing accurate stratigraphical
sampling. Reservations were also expressed
over the proposal for removable sections of
mesh. Proper design was lacking and it was
feared that the costs and health and safety
implications of removing mesh for
geological study were likely to prevent it
from happening.
While English Nature accepted that the
mesh would have no direct impact on the
integrity of the geological features
themselves, it argued strongly that the mesh
would damage the scientific interest
through reducing visibility of the
stratigraphy and the relationship between
different features. It was demonstrated that
the wire of the mesh itself directly
obscured 9% of the face, as well as

Above: Detail of recent ‘mesh’ on the Chalk at
Black Rock. It shows early stages of vegetation
growth and accumulation of debris behind the
mesh.
Photo by Natalie Bennett/Natural England

9. How heavily will the mesh fragment the
view of the geological features?
10. Will the mesh trap debris behind it and
encourage vegetation growth. How do
you know?
11. Are there any other similar sites that
have been meshed that can
demonstrate its potential impact?
12. What analogies can be used to illustrate
the impact of applying mesh in terms of
reducing visibility?
13. What ongoing site management is
required to maintain scientific and
educational values and how would
mesh have an impact on this?
14. Are removable mesh sections
compatible with the site’s scientific and
educational values and are they
technically and financially feasible and
safe?
15. If removable sections of mesh are
appropriate, what would the procedure
be for removing a section, how would
commitment and funding for this be
guaranteed, and what are the health
and safety implications?
Should permission for mesh be granted,
mitigation measures should be sought
surrounding the size of the apertures in
the mesh; the degree of overlap between
adjacent panels of mesh; a requirement
to undertake photographic and
geological surveys before the application
of mesh; and monitoring of the impact of
the scheme over time.

fragmenting the view of the features,
especially from oblique angles.

scaffolding on the appreciation of an
architecturally important building.

English Nature also argued that unimpeded
visibility was essential to the site’s
educational value. Mesh would seriously
restrict that.

Having heard all the evidence, the inquiry
inspector recommended that mesh should
be excluded from the proposed engineering
scheme. His report contained many very
significant statements (see Prosser, 2006).
These included:

To support these arguments, and to
compensate for a lack of case histories,
three types of supporting evidence were
also submitted. These were: the written
views of the geological community that
uses the site for science and education;
details of another site, of no
conservation value, where
meshing had led to
demonstrable deterioration;
and some analogies to
demonstrate the visual
impact of mesh-like
structures. These included
discussion of the impacts of
A road cutting east of
Winchester, illustrating how
rock debris and vegetation
have accumulated behind the
mesh over time.
Photo by
Tony Cosgrove/Natural England

“In relation to its designation as a GCR
site the fact that meshing would inhibit
scientific research and compromise its
value as an educational resource
constitutes an adverse impact.”
“Taking into account the significance to the
scientific community of the unique
combination of geological features found
here, and the need to ensure the continued
visibility of those features for academic
study, I am satisfied that the meshing of the
face as proposed would constitute a
significant and material harm to the SSSI.”
“I have concluded that the harm could be
sufficiently ameliorated, and the
development could go ahead, subject to the

continued on next page
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DEALING WITH CHALLENGES TO GEOCONSERVATION – 4

When coring = GEOVANDALISM
Irresponsible coring poses threat to sites
Colin MacFadyen,
n ‘Outcrop’ item in Earth
Heritage, issue 17, by Stewart
Campbell, reported that Nant
Peris, a small roadside
outcrop in the Llanberis Valley North
Wales, a valuable geomorphological site
providing an example of a roche
moutonée, had been vandalised. The
nature of the damage was surprising: it
had been peppered with core holes,
presumably for palaeomagnetic and/or
geochemical studies, undertaken as part
of a geological research project.

A

We have all seen such holes. Quite often
they are tucked away in an area of outcrop
that is out of sight to all but those closely
examining an exposure. However, many are
obvious, even to the most casual of
observers. The unsightly and damaging
sampling procedure practised at Nant Peris
is far from being an isolated incident.
A code for coring does exist, established
during the late 1980s. Produced and
available from the Geologists’ Association,
the Code of Conduct for Rock Coring
outlines best practice and asks for
adherence to the following principles:

from previous page

Scottish Natural Heritage
■ Core samples should be discrete in
location, taken from the least exposed
faces;
■ Only the minimum number of cores
necessary should be taken; and
■ Efforts should be made to plug or refill
the remaining holes using rock taken
from fallen blocks of the same material.
It is disturbing to think that 18 years after
the Code was introduced, there are still
geological researchers who sample with
selfishness and complete disregard for the
geological heritage. Scottish Natural
Heritage (SNH) has received reports from
across Scotland of outcrops, some of which
are classic localities of international
significance, being disfigured and ruined
for the purposes of photography. As visitors
to Arthur’s Seat, one of the prime
geological sites in the UK, will be aware,
one of the most visible occurrences of
geologist-inflicted damage occurs in the sill
intrusion forming Salisbury Craigs, not far
from the exposure made famous by James
Hutton.

Other outcrops at Clachtoll in the area of
the unconformity have also been peppered
with core holes, with complete disregard
for their visual impact. One outcrop of
amphibolite demonstrates that, with some
forethought, sampling could have been
achieved without such visual impact.
Removing some beach boulders would have
allowed samples to have been taken from
below the level of the beach.

A core hole drilled for palaeomagnetic
studies disfigures an outcrop illustrating an
ice-wedge formed in periglacial conditions.
Photo by David Cheer

Early in 2006 SNH received a report from
an author who had been photographing
classic sites for his forthcoming book on
aspects of the geology of Scotland’s west
coast, that the internationally important site
at Clachtoll, at Stoer near Ullapool, had
been disfigured. Illustrating a 1,200

Meshing up our heritage

imposition of conditions, the most
significant of which would require the
omission of all meshing”.
The Secretary of State added that: “He
therefore agrees with the Inspector that the
meshing element of the modified
application would inhibit scientific
research and compromise its value as an
educational resource”.
“The Secretary of State considers that the
modified application with ‘opened’
sections of meshing, would still result in
some damage to the rock face. He also
considers for the reasons given by the
Inspector…that the ‘opened’ meshing
proposal would still inhibit scientific
research and compromise the cliff's value
as an educational resource. The Secretary
of State concludes that the modified
application, which includes the proposal
for ‘opened’ sections of meshing, would be
contrary to the adopted and emerging
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million-year-old unconformity between the
base of the Torridonian sandstone and
Lewisian gneiss, a key exposure has now
been ruined for photographic purposes.

development plan as well as national
planning policies”.

not reach the same decision on a more
homogenous rock type.

Conclusions and
discussion

With the likelihood of similar schemes
coming forward, further research to
monitor the impacts of mesh on geological
sites over time, and the exploration of
mesh design in terms of removable
sections would be helpful. ■

The Black Rock public inquiry provided
the first significant examination of the
potential impact of the application of mesh
to a scientifically and educationally
important geological exposure. As such, it
provides a basis from which to consider
future proposed mesh schemes.
Of particular significance is the fact that
both the Planning Inspector and the
Secretary of State concluded that mesh
would have an adverse impact on the
scientific and educational value of the site.
Black Rock is a visually spectacular site
with fine-scale, complex, laterally and
vertically variable stratigraphy. Its
scientific and educational importance
depends on it being clearly visible.
Consequently, a planning inspector may

The worst and most distressing incident
that SNH has been alerted to, and which
has in particular motivated SNH to address
this issue, was that of damaging coring
undertaken on the Garvellachs islands near
Oban. This incident was originally reported
in the July 2005 issue of Geoscientist (Vol.
15, no. 7, p. 15) and concerns a key
exposure illustrating ‘textbook’
sedimentary features in glacial sediments
of the Dalradian, a location of international
importance. The coring could best be
described as vandalism with the
photographic value of the outcrop being
effectively ruined. Although a Geological
Conservation Review (GCR) site and
notified as a Site of Special Scientific
Interest (SSSI) for biological interests, this
did not deter those undertaking sampling

Photos by Colin MacFadyen/
Scottish Natural Heritage

Left: a cluster of
core holes marks
the location of
irresponsible and
thoughtless
sampling at
Salisbury Craigs at
Arthur’s Seat.
Although the
outcrop is not
crucially important
from the
perspective of
photographic
illustration, this
cluster defaces it
and detracts from
the naturalness of
the exposure.

on the island from behaving in an
irresponsible manner.
Nearly two decades after the Code of
Conduct for Rock Coring was written, it is
worrying that this kind of damage
continues. It demonstrates that a code is no
guarantee of improved behaviour in
fieldwork practice through time. Messages
of best practice have to be repeated time
and again to new generations of
researchers.
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Left and below: exposures at the
spectacular unconformity between the 1.2
billion-year-old sediments of the Stoer
Group and 2.8 billion-year-old Lewisian
Gneiss on the beach at Clachtoll, Stoer,
near Ullapool. This classic exposure has
been ruined for photography through being
peppered by core holes. An amphibolite in
the Lewisian (left) could easily have been
sampled below beach level by removing
some cobbles, while (below) the Torridonian
sediments at the unconformity could have
been sampled from less accessible rock,
well above beach level.

Unsightly coring holes in nationally
important Precambrian pillow lavas at
Llanddwyn Island, Anglesey.
Photo by Stewart Campbell/CCW

In response to the ‘geovandalism’ on the
Garvellachs and other damage apparent
around Scotland, SNH sent every geology
department in the UK a wall poster for
display that outlines a general code of
conduct for the field. It includes a note on
rock-coring best practice. This initial effort
has been followed up by engaging those
that organise, fund and undertake research
in the UK in discussion over irresponsible
coring and sampling. The aim is to
persuade researchers to think carefully at

an early stage about the implications their
sampling programme will have for the
conservation of targeted outcrops.
Essentially they will be introduced to, or
reminded of, the Code of Conduct for Rock
Coring.
If the Code continues to be ignored and
irresponsible coring and sampling activity
continues on SSSIs, it is possible that
researchers may find themselves being
prosecuted for reckless damage, and this
applies not only to Scotland
but across the UK.
If we are unsuccessful in
instilling a sense of
responsibility toward
the conservation of our
Earth heritage among
fellow Earth
scientists, what hope
have we got of
persuading the rest of
the population? ■
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A mega-landslide in Wales

Spectacular

The crest of the Five Sisters of Kintail is
dislocated here where the Glen Shiel Fault
crosses it and acts as the source scarp to
a landslip complex: the whole summit area
of Sgurr na Ciste Duibhe to the right has
slipped down by 10 metres.
All photos by David Jarman

David Jarman,
Mountain Landform Research
uge rockslides with millions
of tonnes of coarse debris,
vast landslips seaming
valleysides with furrows
hundreds of metres long, and mountain
crests deeply fissured or split in two. All
these types of ‘rock slope failure’ (RSF)
abound in the mountains of Britain, and
especially in the Scottish Highlands.
They never feature in postcards or
guidebooks – mainly because they nearly
all occurred soon after the retreat of the
last glaciers, and so have become
stabilised and blended back into the
landscape.

H

The mountains of Britain are mostly cut in
‘old hard rocks’ which are highly resistant hence the rugged glacial landscapes - but
they can also be surprisingly vulnerable.
Metamorphic rocks especially are riddled
with intersecting faults, joints, and slaty
cleavages, and where these ‘discontinuities’
are suitably inclined, the valley-sides
become prone to large-scale slippage.

A kilometre of glacial trough wall at Graig Goch opposite Cader Idris collapsed
several thousand years ago to create
the largest landslide dam in Britain,
its huge debris mass of 50 million
cubic metres impounding the
beautiful lake of Tal-y-llyn. Professor
John Hutchinson, a world authority
on these cataclasmic events,
considers it may have travelled so
rapidly as to leave a ‘tidemark’ some
way up the opposite side. A
substantial extension has slipped a
short way down the scarp before coming to a halt. The failure is in rather weak
Ordovician metasediments along a major fault, but why just this particular valley
side should collapse so spectacularly remains a mystery.

Rockslides are the most visible but least
common kind of failure – notably those
slicing Beinn Alligin, and enclosing the
Lost Valley of Glencoe (Coire Gabhail).
More intriguing are slope deformations,
where valley-sides have fractured or sagged
but not collapsed: detecting their extent
takes many hours of image-study and
groundtruthing (legwork!). The two largest
cases in Britain, both affecting around three
km2, are on Beinn Fhada in the high
mountains of Kintail and Ben Our in the
low relief around Loch Earn. Such
deformations commonly produce uphillfacing ‘antiscarps’, reaching a spectacular
14m high on Druim Shionnach.
And the culprit? Whereas in coastal cliffs it
is the sea, and on inland scarps it is water
lubricating weaker beds beneath harder,
with RSFs it is ice. Glaciers excavate deep
troughs and then retreat, leaving steep
slopes unsupported. Where it all gets too
much, sections of slope can give way –
aided by meltwaters, freeze-thaw, and

maybe even earthquakes. If I could timetravel, it would be to just after the ice age –
to hear the mountains going snap-cracklepop and even whoosh all around.
Today, these ‘fossil’ RSFs often enliven
hill-goers’ progress, if usually without their
knowledge:
● broad ridges may suddenly be
interrupted by deep bites, with grassy or
chaotic slip hollows – great for picnics
or storm shelters (as on Sgurr na
Ruaidhe above the Strathfarrar National
Nature Reserve, or Benvane in the
gentler Trossachs).
● spiky arêtes can be RSF scars, where the
failure plane has ‘daylighted’ behind the
crest – notably along the Kintail ridges
in Wester Ross, and in the Lakes at Cofa
Pike on Fairfield.
● split ridges are weird in mist, where the
whole summit has slid bodily to open up
a secret ravine between parallel crests –
from little Helm Crag at Grasmere via
Ben Challum above Tyndrum to Aonach
Sgoilte in remote Knoydart.
● the splendid horn of Streap, near
Glenfinnan, was a ‘Munro’ until its top
was sliced off, a fate usually associated
with high mountains such as the
Zugspitze or Mt Cook.
Likewise, RSFs are great for biodiversity:
they provide sheltered niches favoured by
calving deer, and fissures where the only
rowan tree for miles can escape grazing and
give a hawk a nesting site. In the past,
Left: The classic antiscarp array of Beinn Fhada
extends for 3 km along the glacial trough wall
of Gleann Lichd, the largest individual
antiscarps reaching 800m long and 8-10m high.
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The Geological Conservation Review (GCR) volume Mass Movements will be published
shortly. Many of the sites selected are recognised classics – coastal cliffs such as Black
Ven, the Jurassic scarps, Alport Castles and Mam Tor in the High Peak, the Storr and
Quiraing landslips of Skye. David Jarman has helped to ensure better coverage of the
remarkable but less-well-known ‘rock slope failures’ which shape many of the mountains
of Britain. See also page 25 for an update on GCR publishing.

caves and rockpiles created wolf lairs – and
probably no-browse areas which helped our
scarce native woodlands to persist.
Just why RSFs occur where they do – many
hundreds in the Highlands, over 50 in the
Lake District, a few in the Southern
Uplands and North Wales – is still a
mystery. They can be densely clustered,
thinly spread, or absent; in most rock types;
on steep or gentle terrain; and at all levels
from loch-shore to high summits. Quite a
few are close to ‘breaches’ such as Loch
Ericht or Glen Shiel, where glaciers have
overspilled and cut deep notches through
former watersheds. They might even be
pointers to ancient climate change, as

icecaps shifted to and fro.
Rockslides, antiscarp arrays, and
‘brokeback mountains’ are dramatic
geomorphological features, offering great
potential for interpretation to students,
visitors, and hill-lovers. Indeed, the
Geopark in Ötztal, Austria features the
Köfels mega-RSF – and the geotourism
trail across it is excellent.
The sites selected for the GCR cover all the
main features of RSF in our mountains, and
highlight some of the most remarkable
events; with the GCR available online,
information on this long-overlooked
phenomenon will be widely available for
the first time. ■

The Cobbler, His Wife and His Last
It is not even a 3,000 feet-high Munro, but The Cobbler is one of the most
recognisable mountain silhouettes in Britain. Of its triple peaks, only one can be
walked up. Yet only in 2002 did the penny drop that its distinctive form is due
primarily to RSF - geological maps and previous studies only hint at the damage. In
fact a slide complex over a kilometre wide has slipped away from the original
summit plateau, leaving 60m-high horns and a trench followed by the main path.
Why has this extraordinary geomorphological event escaped notice for so long?
Perhaps because we instinctively focus on the central corrie around which the
peaks are arrayed and think that glacial cirques shape the mountains, whereas in
reality glacial erosion is far more vigorous in the surrounding troughs and breaches.

Hunting for RSFs with
Wainwright
Peter Wilson, a geomorphologist at
the University of Ulster, has recently
used Wainwright’s Guides to the
Lakeland Fells to identify possible
RSFs. Beyond obvious crag-slips like
Dove’s Nest (Borrowdale), Wainwright
was unaware of their existence.
The largest RSF in the Lakes
encroaches into the broad ridge
linking Robinson and Hindscarth, just
west of the glacial breach of Honister
Hause - and Wainwright devotes a
page to the Hackney Holes which
fissure the dale rim. He accurately
depicts the remarkable multiple crests
of Helm Crag by Grasmere, famed to
travellers as the Lion and the Lamb,
and the unobtrusive rim-fissures
above Wasdale Screes. His
observations directed Peter to
obscure Crag Fell at the foot of
Ennerdale.
But Wainwright didn’t spot any
telltales on Fairfield (below) despite
lamenting the lack of a path across its
disrupted face.

David Jarman is contactable on david.jarman914@
virgin.net. His full story of the shaping of The Cobbler
is in Scottish Geographical Journal 2004. The QRA
Guide to West Wales (2001) features Graig Goch.
Peter Wilson surveys the RSFs of the Lake District in
Proceedings, Cumberland Geological Society 2004.
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A garden for
Sutherland’s geology
“Geology is often not done well in our museums,”
said former Arts Minister Mark Fisher,
“but Timespan in Helmsdale – now they really do
know how to do geology.”
t’s true. Timespan, the museum
nestled on the banks of the River
Helmsdale in north-east
Sutherland, really does know ‘how
to do geology’. The museum's geological
collection comprises a remarkable
selection of big boulders that beautifully
represent the local geology in a very
dramatic way.

I

Within the troughs of the main set of parallel ripples are sets of ladder ripples formed by weaker, probably wind-driven currents. Also visible are the
traces of many small-diameter burrows. Insert: Cast of footprint, probably belonging to Iguanodon.
Photos by Roger Birch

Horsham stone rediscovered
Roger Birch,
orsham stone is being
quarried in Sussex for the
first time in 60 years. As the
stone is moved, valuable
fossils are being uncovered.

H

Slabs of the ripple marks and trace fossils
have been saved and stored at the quarry
for future research and for visiting
geologists to see. A huge slab of ripplemarked sandstone is being sent to Bristol
Museum, and Horsham Museum will also
be acquiring material. The intention is to
build a covered area at the quarry where
specimens can be displayed for field parties
and the public.
The market town of Horsham lies on the
western end of the Wealden anticline.
Horsham stone occurs in several thin seams
that can be traced around the outcrop,
forming a low ridge on three sides of
Horsham.
Staging posts along Stane Street, the
Roman road from London to Chichester,
were built with Horsham stone foundations
and floor slabs, whilst Roman villas across
Sussex have revealed evidence of the use of
stone slates. More than 350 Mediaeval
churches across the region have roofing
slates made of Horsham stone too.
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Collyer’s College, Horsham
Horsham stone lies in horizontal seams just
below the soil. Since Roman times, farmers
and quarrymen excavated stone in shallow
delve pits. A study of tithe maps reveals the
location of many of the delve pits, and
names such as Stone Pit Wood and Stone
Field can be found all around Horsham.
Some of the early Mediaeval delves were
clearly very large. Thousands of tons must
have been excavated and one of the largest
delves was at a place called Stammerham,
now called Christ’s Hospital, just outside
Horsham.
A new quarry or delve pit was opened just
north of Horsham in 2004. This was the
first time the stone had been excavated for
60 years. Horsham Stone is now being used
to repair churches, manor houses and a
range of buildings managed by the National
Trust and English Heritage. This finegrained, calcareous sandstone was
deposited in a range of shallow fluvial
environments around 130 million years ago
during the early Cretaceous. The Wealden
palaeoenvironmental model of shallow
freshwater lakes, river channels, sand banks
and floodplains has been recognised for
many years. A wide range of fossil

evidence has been collected over the past
200 years to help build up the broad picture
of the Wealden landscape.
What makes Horsham stone special is the
amazingly detailed preservation of
sedimentary bedforms. Several types of
ripple marks are regularly exposed on its
bedding planes. Cutting through these
rippled surfaces are sun cracks, clear signs
of the exposed sandbanks drying out.
Trace fossils are also superbly preserved –
burrows are a typical example. Burrows
and feeding trails are also picked out on the
rippled surfaces.
Dinosaur footprints and bones have long
been known from the Weald. Gideon
Mantell in the early 19th century was the
first geologist to understand fully the
significance of Iguanodon teeth and bones.
Footprint casts are now being found on the
base of sandstone beds. Footprints of
Iguanodon and an ankylosaur – possibly
Polacanthus – have been recorded recently.
An interesting find made in June 2006 was
the bounce marks made by a cycad branch
as it was swept along by river currents. ■
■ See New Publications,
page 27

It was drawn together by Ann and the late
Don Shelley of the Orcadian Stone
Company, as a labour of love 20 years ago.
“I well remember being asked to select
examples of Sutherland stone for the
museum,” says Ann Shelley. “Each
weekend, we'd drive around searching,
making notes of big boulders and, after

Rachel Skene,
Timespan
careful inspection and taking account of
their accessibility, Don would decide which
rocks he wanted to be part of the
collection. It was then down to me to get
permission for their removal, either from
the Roads Department or from the relevant
landowner.”

No easy task
“Getting the rocks to the museum was a
huge logistical job and manoeuvring them
into place was no easy task. In fact, the
fourth wall of the Geology Room in the
museum was only built once
the collection was in place. It
was then arranged around a
water feature, which also told
the story of the Kildonan Gold
Rush of 1869 – another
important feature of
Sutherland geology,” said Ann.
“The Geology Room was by
far one of the most popular
features at Timespan – not
only to those interested in the
subject but also school
children and visitors who had
no previous inclination to look
at old rocks and stones.”
Over the years, though, wear
and tear and rising damp took
their toll. The collection had to
remain intact and would
unquestionably be better
outside the building, but how
to achieve this?
The idea of a geology garden
had already been conceived.
The setting was ideal, just off
the café, integrated with a
A view of Timespan Geology
Garden from the Telford bridge,
Helmsdale.
Photos courtesy of Timespan

A boulder of Lewisian gneiss, one of the
geological ‘mega-specimens’ in the
Timespan Geology Garden.

stunning herb garden beneath the shadow
of the important, natural stone structure of
a Telford bridge. But bringing the rocks
outside when they were literally encased
within the building was hard. That job fell
to Mike Wood, the project manager.
“It took a week to ease the 22 specimens
out of the building, half a day to get a 150tonne crane to swing them into place by the
riverside and two months of worry,” he
laughed, “but it's worked out well.”
By the time the rocks were in place, the
footprint for the Geology Garden itself was
established. Architecturally, it is very
distinctive and beautifully to scale with the
stone wall surrounding it giving way to a
glass barrier. This creates a full view of the
river near the public seating area.
The interpretation which names and dates
each boulder is stylishly engraved in
granite but doesn't detract from the
inevitable, silent invitation to touch, stroke
or even climb on them. A larger
interpretative panel giving a brief account
of the Sutherland geology is clear and
informative. Also provided are printed
carry-around and take-away details of the
collection and a questionnaire.
Timespan will be 20 years old in 2007 and,
like many small independents, has to
generate a huge amount of local effort,
goodwill and skill to sidestep financial
crisis and keep its doors open.
The Geology Garden is a wonderfully
original way of turning a problem into an
opportunity, and an opportunity into a fullscale success. We couldn't be more
pleased. ■
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Linking geology
to wider life (2)

Linking geology
to wider life (1)

Geopark trail will aim to draw
long-term tourists by tying
geology to local culture

GEOPARKS SPECIAL

Natalie Watkins and
Peter Oliver,
Herefordshire and Worcestershire
Earth Heritage Trust
Below: archaeology and geology – British Camp
Iron Age hill fort in the Malvern Hills built on
Warren House Formation volcanic rocks.
Photo by Mike Glyde

s part of a programme to build
public interest in Earth
heritage and geotourism, the
Trust has developed an idea for
a long-distance walking trail through the
Abberley and Malvern Hills European
Geopark.

A
orthumberland National
Park stretches from the
bleak Cheviot Hills in the
north, through the rolling
farmland around Bellingham to the
imposing Hadrian’s Wall in the
south. The park holds significant
geological diversity with features of
regional and national importance.
The links between the underlying
geology and the landscape, ecology,
archaeology, economic and cultural
history of the area are inescapable.

N

To highlight the important part geology
plays in many of the area’s best-known
landmarks, the British Geological Survey
and Northumberland National Park
Authority signed a Joint Accord in
September 2005 agreeing to work
together to improve the conservation and
understanding of the Park’s geological
resource.
As a start, the partnership won funding
to help deliver a comprehensive
Geodiversity Audit and Action Plan for
the Park – the first of its kind for a
National Park in Britain. The funding is
from the Aggregates Levy Sustainability
Fund, administered by the Minerals
Industry Research Organisation for the
Department for Community and Local
Government.
The work extends beyond the traditional
National Park boundary to include
communities on or near the boundary
which have a direct stake in National
Park Authority work. Geodiversity holds
enormous potential for conservation,
education and enhanced enjoyment of
the National Park. An essential aim of
current work is to achieve wider public
participation in identifying, protecting
and restoring important sites.
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David Lawrence,
British Geological Survey

The Whin Sill crags rise dramatically
from the surrounding landscape
creating an ideal feature along which
to site Hadrian’s Wall.
(© NNPA)

Gill Thompson,
Northumberland National Park Authority
The first product of this joint venture is a
new book Ancient Frontiers – Exploring
the geology and landscape of the
Hadrian’s Wall area. The book helps
people make sense of what they see
when walking through this inspiring and
distinctive landscape, essentially
providing a ‘guided tour’ of the geology,
geomorphology, natural and cultural
history of the area. It has been written by
geologists from BGS and an ecologist
and an archaeologist from the National
Park.
The links and interdependence of the
natural and built heritage are well
illustrated by the Whin Sill:
■ The north-facing crags of the Whin Sill
intrusion provided Roman engineers
with a natural defensive site to place
the central section of Hadrian’s Wall.
■ The thin soils on the gently southdipping outcrops of the Sill grow wild
chives, a nationally scarce plant.
■ Mires or bogs, nestling in depressions
scoured out by the action of ice, are
important natural features. As well as
supporting rare and unusual species
such as greater sundew, bog rosemary
and the large heath butterfly, these
peat habitats are important carbon
sinks and also help to store water in
the uplands to prevent flooding in the
lowlands.
The geology has also influenced the
cultural heritage in terms of buildings
and past industries. These links are
being highlighted by local history groups

Book
cover
shows
Cuddy’s
Crags at
sunset.
Inner
pages are
well
illustrated.
(© Roger
Clegg)

who are carrying out activities such as
surveying historic lime kilns and
investigating the social and economic
history of whinstone quarries.
As the National Park Authority is a
statutory planning authority, the Audit
and Action Plan will address the
incorporation of the geology into the
planning system. A key contribution
already has been to provide the
geological element that underpins the
landscape characterisation project in the
Park and its incorporation in a
Geographical Information System.
The National Park and partners are also
involved in Cheviot Hills Project – A
Landscape as One. The geology of the
Cheviot massif has had a very low profile
over recent years, but it is a landscape
that many admire and visit. The
Geodiversity Audit has already raised
possibilities for developing awareness of
Earth heritage in the area. It is hoped
that these will be firmly incorporated in
the Cheviot Hills Project. ■
David Lawrence publishes with permission of the
Executive Director, British Geological Survey

The proposal is now supported by a Defra
Rural Enterprise Scheme grant in a two-year
£95,000 project which started in June this
year. The 60-mile route runs from Bridgnorth
in Shropshire to Gloucester, passing through
Worcestershire and Herefordshire as it
traverses rocks of most of the geological
periods within the geopark. To popularise it,
it is intended to link the geology and
landscape to local culture, enterprise and
tourist attractions, all detailed in a
publication suitable for use in the field.
The geopark is already an area with active
and successful conservation work. RIGS
designations are carried out by the county
geoconservation trusts and there are
numerous local geology and building
stones trails. But most of the two million
visitors to the geopark each year are there
mainly to see non-geological attractions.

Left: Building stones: Local Triassic sandstone
was used to build the pretty Broadwas Church
in the Teme Valley. Photo by Cherry Oliver

Involving communities
This Geopark Way project is a great
opportunity to introduce visitors to sites and
vistas that tell the 700 million-year story of
the geopark. The project sets out to do this
by linking a whole range of businesses to the
impressive landscapes in and around the
Severn Valley, the Wyre Forest, the Abberley
Hills, the Teme Valley, the Malvern Hills,
May Hill, the River Leadon and the Severn
Estuary. It’s also a great opportunity for the
Earth Heritage Trust to work with
Gloucestershire Geology Trust and
Shropshire Geological Society in researching
the route and involving local communities
and enterprises; and to involve farmers and
landowners and others active along the route.
The publication will give concise
descriptions of the route, a refreshing
interpretation of the geology and landscape,
and act as a comprehensive tourist guide

with details of amenities and attractions. It
will also be written to allow the trail to be
accessed in sections for shorter trails without
losing the meaning of the interpretative text.
There will also be information for people
exploring the geopark by public transport,
bicycle, horse or on the waterways.
There will be an emphasis on promoting
local and regional produce, including
restaurants that source their produce locally,
along with local arts and crafts, events,
festivals, local traditions and
accommodation.
The Geopark Way, due to its length, will
attract people for long periods of time and,
because of its format, will direct people to
less visited yet equally attractive and

Social history and geology: Bridgnorth was
once home to an impressive hermitage cut into
the soft Bridgnorth Sandstone. It is said that
this hermitage has been home to witches,
hermits, druids and even royalty.
Photo by Rona Davis

interesting places. Local people have been
enthusiastic and will continue to be invited to
contribute to both the content and the
development of this project.
The Geopark Way will provide a challenge in
the same way as Offa’s Dyke, the Pennine
Way, the Southwest Coastal Path and other
long-distance footpaths, but with a very
special and particular message.■
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GEOPARKS SPECIAL

Full speed ahead in Scotland
Shetland - adding to reputation

Since the European Geoparks
Network (EGN) was set up in
June 2000, the requirements for
entry have become more
demanding. Not only must an
area have an outstanding
geological heritage, but it must
also have a strategy for
sustainable development through
geotourism. A geopark needs to
have a clear management
structure and cannot be just
aspirational. It needs to prove
that it is already operating as a
geopark by having interpretation
in place and by organising a
programme of events each year.

Here, Noel Williams and
Jonathan Swale outline the Earth
heritage highlights of Lochaber
and Shetland and their progress
towards achieving geopark
status.
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Devonian dyke intrusions cutting Lewisian rocks on the north coast of the Shetland mainland, with
the Ramna Stacks Special Protection Area and Site of Special Scientific Interest in the distance.
Photo by Jonathan Swale/Scottish Natural Heritage

Lochaber – building support
here is a wealth of Earth
heritage right across Lochaber,
which is why it was decided to
include the whole of Lochaber
in the proposed geopark area. The area is
famous as the first place in the world
where the process of cauldron subsidence
was recognised in ancient rocks.
Wonderful examples of deeply eroded
calderas can be examined in Glen Coe
and Ben Nevis.

T

Lochaber has a superb record of the
dramatic mountain-building events
associated with the closing of the Iapetus
Ocean. However, it has an equally fine
record of the spectacular igneous activity
associated with the early stages of opening
of the North Atlantic between Britain and
Greenland. A rich variety of volcanic rocks
and igneous complexes displayed in
Ardnamurchan, Morvern and the Small
Isles attracts geologists from around the
world. The rocks on Rum include ‘a

Favourable report

EGN also required
evidence of a more
formal management
structure and the
appointment of a project officer to help
raise the profile of the geopark. Formed in
February 2006, Lochaber Geopark
Association secured enough funding from
SNH, Highland Council, Leader+,
Lochaber Enterprise and Heritage Lottery
Fund to appoint a full-time officer in
October 2006.

Lochaber submitted an application to join
the EGN in April 2005. The bid was put
together by a community group set up
following a public meeting in Fort William.
The group received support from Scottish
Natural Heritage, British Geological
Survey, Highland Council and National
Trust for Scotland. A visit from the EGN in
February 2006 resulted in a very favourable
report on the existing facilities in Lochaber,
such as the National Trust for Scotland
Visitor Centre in Glen Coe. However, the

The challenge now is to raise awareness of
the geopark concept across Lochaber. The
aim is to ensure that the benefits of
geopark status are felt in the more far-flung
parts of Lochaber such as Morvern,
Ardnamurchan and the Small Isles.
Geotrail leaflets have been produced for
Glen Coe, Glen Nevis, Glen Roy and The
Road to the Isles. Further leaflets are in
production for Loch Leven, Morvern,
Ardnamurchan and the Small Isles. ■

Noel Williams,
Lochaber Geopark Association
staggeringly impressive, world-class
layered intrusion’. The Parallel Roads of
Glen Roy, formed by ice-dammed lake
shorelines (see cover photo), are a
comparatively recent addition to Lochaber’s
Earth heritage.

Jonathan Swale,
Scottish Natural Heritage

Compared to its wildlife, Shetland’s
geology is relatively unknown, yet the
islands are in many respects a
geological microcosm of the Scottish
Highlands. Lewisian gneiss, Moine,
St Ninian’s tombolo, linking St Ninian’s Isle to the
Dalradian and Old Red Sandstone
Shetland mainland. At c. 500m in length this sand
tombolo is the largest geomorphologically active sand
rocks and a striking exposure of the
Great Glen Fault all lie within an area tombolo in Britain. Unique owing to its size and nearperfect symmetry, St Ninian’s tombolo is a classic
of less than 1,500 square kilometres. geomorphological feature of national importance.
Photo by Lorne Gill/Scottish Natural Heritage
Add to that a section through a
Devonian volcano and the unusual
rocks of the Shetland ophiolite (a slice
backed by a group that includes Shetland
of lithosphere) – described as the most
Islands Council, SNH, tourism
compact, best exposed, complete and
organisations and community groups.
accessible in the world – and you have one
of the most geologically diverse and
The Trust is also responsible for a new
exciting areas in Europe.
Shetland museum, due to open in spring
2007, in which the geological evolution of
The islands’ coastal geomorphology is
the islands will feature strongly. Recently
equally spectacular, combining exposed
the Trust appointed a project officer to
high cliffs dotted with caves, stacks and
manage the further development of
arches with the typical landforms of a
geological trails, leaflets and other
drowned coastline, including the classic
interpretative material in Shetland. ■
sand and shingle tombolo of St Ninian’s
See also:
Isle. Inland, the influence of lithology on
www.earthwords.fsnet.co.uk/
topography is evident in the north-south
geopark.htm (This includes a mention
grain of Shetland’s landscape, most
of a proposed geopark in Cornwall).
dramatically seen in the parallel valleys,
Other useful sites include
formed by weathering of vertical bands of
perso.orange.fr/resgeol/ecarte.html
limestone, that run through the central
and www.worldgeopark.org/wwwroot/
mainland. The bid for geopark status is
index.html
being led by the Shetland Amenity Trust,

Where Europe’s geoparks network has spread to date
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In Scotland, the North West
Highlands Geopark was the first
area to be admitted to the
European Geoparks Network in
October 2004 and is one of the
five European geoparks in the
UK. Two other areas in Scotland,
Lochaber and Shetland, have
applications currently being
considered by the EGN. In
September 2007, the North West
Highlands Geopark is hosting the
EGN annual conference in
Ullapool. Field trips are being
planned to Lochaber and
Shetland as part of the event.
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Geopark status is only awarded
for three-year periods, after
which membership is reviewed.
The status can be withdrawn if
an area fails to promote its
geological heritage or does not
participate in the work of the
network. Setting up and
successfully managing viable
and sustainable geoparks is,
therefore, a considerable
challenge.

hetland’s reputation for birdlife
attracts visitors from around the
world, but now the islands are
hoping to raise the profile of
their Earth heritage to earn a place
among European Geoparks.
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1. Haute-Provence, France; 2. Vulkaneifel,
Germany; 3. Lesbos Petrified Forest, Greece;
4. Maestrazgo, Spain; 5. Astrobleme
Limusine, France; 6. Tfiloritis, Crete; 7. Terra
Vita, Germany; 8. Copper Coast, Ireland; 9.
Marble Arch Caves, Northern Ireland; 10.
Madonie, Sicily; 11. Rocca di Cerera, Sicily;
12. Kamptal, Austria; 13. Eisenwurzen,
Austria; 14. Bergstrass-Odenwald, Germany;
15. North Pennines, England; 16. Abberley
and Malvern Hills, England; 17. Luberon,
France; 18. North West Highlands, Scotland;
19. Swabian Alb, Germany; 20. Harz
Braunschweiger, Germany; 21. Mecklenburg,
Germany; 22. Hateg, Rumania; 23. Beigua,
Italy; 24. Fforest Fawr, Wales; 25. Bohemian
Paradise, Czech Republic.
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South Africa sets
Left: the excavation site
displays a wide range of
well-preserved fossils
including those from an
extinct giraffid.

example
for fossil
tourism
outh Africa is blessed with some
of the most spectacular
geological features and
landscapes in the world. Table
Mountain, the unforgettable backdrop to
Cape Town, is a classic example of how
geology and landforms define the image
of a city.

S

South Africa boasts a stunning range of
geological and geomorphological features
of immense scientific, educational and
recreational importance, including a
number of World Heritage Sites with
geological interest. These include the
Vredefort Dome, a representative part of a
2,000 million-year-old, 190km-wide
meteorite impact structure, the fossil
Hominid sites of Sterkfontein, Swartkrans,
Kromdraai and environs, and the
uKhahlamba-Drakensberg Park with its
stunning geological scenery, diverse
habitats and cave paintings.
Despite this rich geological heritage, there
is no systematic approach to its
conservation, although geoscientists in
South Africa are now working to rectify
this (Viljoen and Reimold, 1999). This lack
of a national approach has not, however,
prevented excellent local projects from
emerging, among them the West Coast
Fossil Park.

22

Below: hands-on areas
where visitors can sieve for
fossils such as frog bones.

Left: former
miner John
Hanekom, now
employed as a
tour guide,
explaining the
site to visitors.

All photos by
Colin Prosser/
Natural England

Pippa Haarhoff, West Coast Fossil Park, SA
Colin Prosser, Natural England

The West Coast Fossil Park
About an hour and a half’s drive north of
Cape Town, is the West Coast Fossil Park,
incorporating the Langebaanweg
Palaeontological Site. Started as a publicprivate partnership between BHP Billiton
mining company and Iziko Museums of
Cape Town, fossils were first discovered
here in the late 1950s during phosphate
mining.
When the mine closed in 1993, the area of
fossil-rich deposits (14ha within a 700ha
total) was declared a National Monument
and an agreement was reached whereby
Iziko Museums of Cape Town would
manage the site as the West Coast Fossil
Park. The mining company agreed to
subsidise the start-up and operational costs
with the aim of the park becoming selfsustaining within a reasonable time.
The site includes a covered excavation area
where visitors can view in situ fossils. This
display technique is not widely used in the
UK (the fossil trees at Fossil Grove,

Glasgow are the nearest equivalent). Mine
buildings have been converted to provide
educational and scientific facilities with
space for displays, a library, lecture room,
fossil laboratory, shop and tea-room.
A range of educational packages is being
developed for schools, adult learners and
specialist tourist groups. Visitors are
provided with a guided ‘on site’ fossil
experience with an emphasis on learning
about environmental changes that have
taken place in the West Coast region over
the past five million years. The site also
includes cycle trails and a nature trail.
It is envisaged that fees charged for
entrance and guiding will eventually
exceed the operating costs and so make this
a sustainable venture.

The fossils
The deposits here possibly contain the
greatest diversity of five million-year-old
fossils in the world. These fossils have
attracted leading overseas scientists who,
with local researchers, have generated more
than 70 publications. Some important

discoveries include Agriotherium
africanum, the first bear ever found in
Africa south of the Sahara; Homiphoca
capensis, an extinct true seal, and four
extinct penguin species.
The dominant animal being excavated at
present is the giraffid Sivatherium hendeyi,
which was one of the most common large
herbivores inhabiting this region five
million years ago, and which is named after
Brett Hendey who led palaeontological
work at the site for over 25 years. The
remains of at least 11 individual African
bears, the top predator in this region during
the early Pliocene, have been collected and
this animal has been adopted as the logo of
the fossil park.

Contribution to
regeneration
The considerable time and money invested
by partner museum and mining company
have already transformed the mine village
and funded a study into its tourism
potential. Further grants have been pledged
for the coming years. The Department of
Trade and Industry has also funded a
feasibility study and some additional
funding has been received from bodies
including the Department of Economic
Development and Tourism and the Western
Cape Tourism Board.

In addition to its scientific and educational
role, the West Coast Fossil Park project is
also attempting to address socio-economic
and wider environmental issues. To achieve
this, it is encouraging as much community
participation as possible in addition to
providing a service to the immediate, local,
national and international community.
For example, jobs created by the Fossil
Park are first offered to the local
community, particularly former mine
employees and their families. Jobs have
been created in tour guiding, teaching,
administration, cleaning and maintenance,
catering and curating fossil material.
The mine has also committed itself to the
restoration of the property. This involves
the removal of alien vegetation and its
replacement with local indigenous flora.
This, along with the creation of water
bodies to attract birds, insects, frogs and
small mammals, is creating a buffer around
the fossil site.
A West Coast Fossil Park support group has
been established and members help the
park with tour guiding, fund-raising
projects and by assisting at reception, in the
laboratory and in the coffee shop. Visitor
figures are rising and topped 14,000 in
2005.

The future
The current excavation site is being
expanded and new attractions will include
life-size models of the African Bear and the
extinct Sivathere. New cycle trails, the bird
hide and nature trail are being promoted,
the railway line that connects the Park to
the west coast line from Cape Town has
been upgraded and plans are being
developed to accommodate tourist and
education trains. Funding is also being
sought to transform an enormous old mine
shed into a magnificent new visitor centre
that would also incorporate a specialist
science centre.
As international tourism and geotourism
grow in South Africa, it is hoped that a new
audience, including geoconservationists
from across the world, will be exposed to
this exciting project, conserving fossils for
the benefit of science, education and
regeneration. ■

Further information
Hendey, Q.B..1982. Langebaanweg:
a record of past life. The Rustica
Press Ltd, Wynberg, Cape Town.
Viljoen, M.J. Reimold, W.U. 1999.
An introduction to South Africa’s
geological and mining heritage.
Mintek, Randburg.
www.iziko.org.za/wcfp/
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Calling a Holt to conservation conflicts Publications
GCR: a story yet to end
henever competing
conservation interests
arise, there is scope for
either co-operation and
compromise or intransigent conflict,
depending on the priorities and extent of
goodwill between the bodies. Holt Castle
Quarry is a Regionally Important
Geodiversity Site which, as the name
suggests, also has substantial
archaeological interest. Recent work
there has resulted in co-operation after
initial confusion and conflict. The
outcome is a pragmatic solution.

W

Conflict of interest at Holt Castle Quarry
RIGS arose between conservation of the
castle, the archaeology on top of the
Triassic pedestal on which the castle
stands, and the structural geological feature
for which the site was designated a RIGS
in 1998. It is the only location where the
Holt-Coddington Fault can be seen at the
surface. This is a tear fault, which has
displaced the rocks by 2.5 miles. It is the
best exposure of the Triassic-age (about
250 million years old) waterlain red
sandstone in North-East Wales.
Holt Castle is actually owned by Wrexham
County Borough Council. Cadw, the
official guardian of Welsh heritage, is
responsible for safeguarding the castle
remains. However, the site is also a
designated RIGS, stands close to another
RIGS (Dee River Terraces) and two SSSIs,
the Dee Cliffs and the River Dee.
For several years now, there has been
concern about the safety of the overhanging
and loose masonry at the castle, the growth
of trees and the ivy on and over the walls
and plinth and the open access of the site,
which is a popular public walking area.
Initially a wooden fence was erected
around the site but this was not a real
deterrent. Local people have always
climbed on the top of the castle remains.
The fence also allowed unrestricted growth
of nettles, which denied geologists and
students access to the face.
Thus, in 2004, as part of an initial phase to
stabilise the face, the North East Wales
RIGS Group (NEWRIGS) wrote a report
on the geological interest. However, as the
outcome of a grant application was
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Cynthia Burek1, Jo Conway2,
Veronica Cubitt3 & Jacqui Malpas4

The exposure before (above left) and after the shotcreting (above). Below: the
cross-bedding feature that is now hidden from view. Photos by Jo Conway

University of Chester, UKRIGS & NEWRIGS,
Yale College, 3UKRIGS now Lancaster
University, 4NEWRIGS

1
2

pending, nothing further was heard. In June
2006, work started on consolidating the
faces of the pedestal with rock bolts and
sprayed concrete (‘shotcrete’). Few people
were notified about the work being
undertaken; consequently, the local
inhabitants, RIGS group and Local History
Society were concerned as to what would
happen. Local A-level students were
suddenly confronted with structural
engineering works and a previously much
used site for teaching geology became
problematic.
As one teacher noted on 22 June 2006:
“Took the students down to Holt Castle this
morning, to find beautifully clean faces,
BUT with contractors saying they are
getting ready to shotcrete next week…”

There appeared to be
major conflict between
archaeology and
geology, between safety
and education. After
discussions between
representatives of
NEWRIGS, UKRIGS,
Countryside Council for Wales (CCW),
Holt Local History Society, Yale College,
Wrexham County Archaeologist, Cadw and
consultant structural engineers, it was
decided that Scheduled Ancient
Monuments (SAMs) took precedence over
RIGS in this case and the work would go
ahead without alteration. However, it was
also agreed that further work could be
commissioned to open up other parts of the
quarry face for geological interest.

Dee Cliffs faces boathouse dilemma
Holt Castle Quarry RIGS was originally featured in Earth Heritage 24, A tale of two
sites. The article compared the RIGS with the fortunes of Dee Cliffs SSSI (also
known as Farndon Picnic Site) in England. The sites are within a mile of each other,
on opposite sides of the River Dee which separates England and Wales.
Since that article, much has happened at Dee Cliffs as well. The site itself was the
subject of a Face Lift grant from English Nature a couple of years ago and is looking
spick and span with a new interpretation board carrying an excellent visual
description of the site, its importance and an explanation of what a SSSI is.
However, there is potential for conflict – planning permission is currently being
sought to renovate the boathouse. It is hoped that a compromise can be reached to
conserve the geological interest. The SSSI exposes a sequence of strata within the
Lower Triassic Chester Pebble Beds Formation. It is significant because it provides a
good opportunity to study the characteristic features and sedimentary structures of
sandy braided rivers typical of the Lower Triassic.

Later, for example, on one quarry visit a
cleared face exposed possible
archaeological features. This would have
remained hidden if not for the clearing.
Phase 2 of the project is due to take place
next year, conditional on funding.
Subsequently, there were very
constructive discussions between the
Association of Welsh RIGS Groups
(AWRG), CCW and Cadw. There is now
a better understanding of the relevance of
RIGS work on Cadw sites, which also
have a geological interest.
There are many castles in Wales that are
RIGS. In future, any conservation of
these sites will be discussed before a
conflict can arise. It is a tragedy when
one interest can be destroyed in order to
conserve another without any
compromise. In this case, the geology
students will no longer be exposed to the
beautiful and impressive castle at Holt, as
its geological interest has been
diminished. However, a change in its
focus to geotechnical engineering and
engineering geology is a silver lining to
this particular ‘cloud’. ■

The story is familiar to students of
geology: at Siccar Point, some 30
miles from Edinburgh, in the year
1786, Hutton saw in the rock
formations the evidence for the
enormity of geological time, and the
cyclicity of geological forces, such
that ‘we find no vestige of a
beginning, no prospect of an end’.
When he brought John Playfair to
see the strata, after a precarious
trip down to the site, Playfair
commented that ‘the mind seemed
to grow giddy by looking so far into
the abyss of time’.
It is, perhaps, presumptuous to suggest
that this momentous revelation of the
18th century might somehow be
compared to the Geological
Conservation Review (GCR) Project.
However, it is certainly true that the GCR
will forever remain a world-first in its
contribution to the conservation of
geodiversity. It is over 30 years since its
inception and it still provides a
benchmark for geoconservation in Great
Britain. It has been no less a precarious
venture than Playfair’s journey of
discovery, when you consider the scale
of the ambitious task and the problems
faced in creating a conservation
inventory of over 3,000 sites, supported
by detailed scientific accounts.
Since the mid 1970s, the GCR has seen
an extensive programme of site
evaluation and documentation, carried
out under the auspices of the Nature
Conservancy Council and its successors.
The GCR sites are nationally important
– essential to the study and
research of the geology and
geomorphology of Great Britain.
The sites were selected for
around 100 categories (called
‘GCR Blocks’); a description

The story so far: Neil
Ellis with the
published volumes.
Photo by JNCC

of the rationale of the GCR can be found
at www.jncc.gov.uk/page-2947).
To support the ‘register’ of GCR sites
and justify site conservation and their
protection, the Joint Nature Conservation
Committee is continuing its mammoth
task of publishing the GCR Series of
over 40 books, providing the essential
reference- and information-source for
each site. Our latest publication is to be
Mass Movements of Great Britain, the
33rd book in the GCR Series. The
publication of the 45th and final volume in
2007 will represent the culmination of
this massive body of work, a lasting
testimony to the importance of British
sites in the Earth sciences. But that is
not ‘the end’ of the GCR work.
Looking beyond the paper publication of
the GCR Series, JNCC is beginning the
process of further dissemination of GCR
site reports (through electronic media,
with several GCR volumes already being
made available in their entirety ‘on-line’ –
see www.thegcr.org.uk), as well as
considering how the GCR site register
itself can be kept up-to-date (to look at
the GCR site database, see
www.jncc.gov.uk/page-2949).
So, then, for the time being, there is no
prospect of an end to the GCR!

– Neil Ellis,
GCR Publications Manager, Joint
Nature Conservation Committee

● A full list of GCR volumes
appears overleaf. For more
information on the books,
see www.jncc.gov.uk, or
www.nhbs.com, or write
to GCR Unit, JNCC,
Monkstone House,
City Road,
Peterborough
PE1 1JY
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Publications
GCR volumes
Precambrian and Structural Geology
Caledonian Structures in Britain (published; volume 3)
Lewisian, Torridonian and Moine rocks of Scotland (in prep.)
Dalradian Rocks of Scotland (in prep.)
Precambrian Rocks of England and Wales (published; volume 20)
Fossil Arthropods of Great Britain (in prep.)
Variscan to Alpine Structures in Britain (in prep.)

Igneous Petrology and Mineralogy
British Tertiary Volcanic Province (published; volume 4)
Igneous Rocks of South-West England (published; volume 5)
Caledonian Igneous Rocks of Britain (published; volume 17)
Carboniferous and Permian Igneous Rocks of Great Britain
(published; volume 27)
Mineralisation in England and Wales (in prep.)
Mineralogy of Scotland (in prep.)

Palaeozoic Stratigraphy
Marine Permian of England (published; volume 9)
British Upper Carboniferous Stratigraphy (published; volume 11)
British Cambrian to Ordovician Stratigraphy (published; volume 18)
British Silurian Stratigraphy (published; volume 19)
British Lower Carboniferous Stratigraphy (published, volume 29)
Old Red Sandstone Rocks of Great Britain (published, volume 31)
British Marine Devonian Stratigraphy (in prep.)

Mesozoic-Cainozoic Stratigraphy
British Tertiary Stratigraphy (published; volume 16)
Permian and Triassic Red Beds and the Penarth Group of Great
Britain (published; volume 24)
British Upper Jurassic Stratigraphy (published; volume 21)
British Middle Jurassic Stratigraphy (published; volume 26)
British Lower Jurassic Stratigraphy (published, volume 30)
Jurassic–Cretaceous Boundary rocks in England (in prep.)
British Upper Cretaceous Stratigraphy (published; volume 23)
British Marine Lower Cretaceous Stratigraphy (in prep.)

Palaeontology
Fossil Reptiles of Great Britain (published; volume 10)
Palaeozoic Palaeobotany of Great Britain (published; volume 9)
Fossil Fishes of Great Britain (published; volume 16)
Mesozoic and Tertiary Palaeobotany of Great Britain (published;
volume 23)
Mesozoic and Tertiary Fossil Mammals and Birds of Great Britain
(published, volume 32)
Pleistocene Vertebrate palaeontology of Great Britain (in prep.)

Geomorphology
Karst and Caves of Great Britain (published; volume 12)
Fluvial Geomorphology of Great Britain (published; volume 13)
Mass Movements in Britain (in press; volume 33)
Coastal Geomorphology of Great Britain (published; volume 28)

Quaternary Geology and Geomorphology
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Publications

Wales (published; volume 2)
Scotland (published; volume 6)
the Thames (published; volume 7)
South-West England (published; volume 14)
East Anglia and Midlands (in press; volume 34)
Northern England (published, volume 25)
Southern England (in prep.)

Hostile Habitats.
Scotland’s Mountain
Environment. Nick
Kempe and Mark
Wrightham (eds),
2006. 256 pages.
Scottish
Mountaineering
Trust. £15
(hardback).
ISBN 0 907521 93 2.
Although modest in height compared with many of the
world’s great mountain ranges, the mountains of Scotland
have an astonishingly long and varied geological history.
This, combined with the effects of pre-glacial, glacial and
post-glacial processes in shaping the landscape, has

A detailed look
at geotourism
Geotourism – Ross Dowling and
David Newsome. ButterworthHeinemann. ISBN: 0-7506-6215-8
and ISBN-13: 978-07506-6215-4
Geotourism uses case studies from
all over the world to discuss the
issues involved in the management
and care of geological attractions
and destinations, covering topics
such as sustainability, impacts and
environmental issues. It covers the
theories and practicalities involved in
managing environmentally precious attractions, providing:
● a look at the challenges of management strategies and
frameworks to address the provision of sustainability in
areas of geological attractions, offering practical solutions.
● in-depth examples and case studies from the UK, Australia,
Africa, New Zealand and the US (among others) for
international, national and local perspectives.
● a consideration of future directions and challenges.
ROCKWATCH, the junior
club of the Geologists’
Association, has published
its first guide, priced £3.95
incl p&p. Called A pocket
guide to the London Clay
exposed on the north shore
of the Isle of Sheppey, Kent,
it is dedicated to Austin
Lockwood who started two
local Rockwatch groups and
was an active member of
the RIGS movement. The
booklet is printed in black
and white and has good clear cartoon drawings
of local fossils and minerals. Available from
rockwatchga@btinternet.com or 0207 734 5398.

resulted in a remarkable geodiversity. In
turn, this geodiversity supports many
habitats, plants, animals and birds of great
conservation value.

particular rocks, landforms, plants or
animals. The book is superbly illustrated
with over 300 colour photographs and
diagrams.

This book provides a detailed introduction
to the natural environment of Scotland’s
mountains. Written by specialists in a
range of fields, it presents the most
accessible and comprehensive overview of
the upland environment written for
outdoor enthusiasts. Chapters cover
climate, geological foundations,
landforms, vegetation, invertebrates, birds,
mammals and human traces. Each chapter
is accompanied by an identification
section which explains and illustrates

The chapters on geology and landforms
will be of particular interest to readers of
this magazine. However, the book as a
whole is a wonderful introduction to the
wider environment of Scotland’s
mountains and its habitats and wildlife.
Although written primarily for hillwalkers
and mountaineers, it will also be of
interest to many others who visit or have
an interest in Scotland’s mountains.
– John Gordon,
Scottish Natural Heritage

Wealding a depth of
Sussex knowledge
Sussex Stones – The story of Horsham
Stone and Sussex Marble. Roger Birch.
2006.64 pp. £11.99. ISBN 0-9551259-0-1.
Locally quarried stone may make an
important contribution to the character of
an area, particularly to its buildings. Whilst
colour and texture may make an immediate
impact, other physical characters of the
stone may constrain the way in which it
may be used and therefore influence
architectural styles. In this book, two
contrasting local building stones, the Lower
Cretaceous Horsham Stone and Sussex
Marble of the western Weald, are
investigated and their origins and uses
discussed.
The first third of this book covers the
geological background of the two kinds of
stone, including their occurrence, age and
origin – dipping into the palaeogeography
and environments of the Weald at the time
these rocks were formed. The middle part
of the book takes a more detailed look at
these contrasting rocks with well-illustrated
descriptions and explanations of
sedimentary structures (in particular the
spectacular and varied ripple marks), trace
fossils and body fossils that may be seen much of which is explained by analogy
with modern examples. The final part of
the book addresses the usage, distribution
and the history of usage (from the Bronze
Age onwards) of the two stones,

ABOVE: The GeoSuffolk Group
has compiled and published a
suite of eye-catching leaflets to
entice visitors to learn more
about their county’s geological
goodies.
Subjects vary from town trails
around Ipswich to explorations of
the Deben Estuary, Suffolk’s lost
city of Dunwich and a round-thecounty Mammoth Trail which
locks in to interpretative sites.
More information on where to get
the 1/3rd-A4 leaflets from Ipswich
Museum on 01473 433550.

emphasising
the use of one as a structural
and roofing stone, and the other as an
ornamental stone, whilst documenting a
long history of the use of both stones. Of
particular interest is the use of Horsham
Stone for roofing in timber-framed
buildings. The final chapter deals with the
recent quarrying and current uses of
Horsham Stone and indicates places where
Horsham Stone and Sussex Marble can be
seen in local buildings.

BELOW: Malpas and Macclesfield
are the two latest towns to
benefit from the compilation of
geological trail guides by the
Cheshire RIGS Group. Both are
available, priced 50p each, from
Cynthia Burek, Centre for Science
Communication, University of
Chester, Parkgate Road, Chester
CH1 4BJ. Please enclose a 32p
SAE with your cheque or Postal
Order.

This book is copiously illustrated with
diagrams and photographs and would be of
value to anyone interested the use of
building stones or local character, whilst
providing a simple introduction to the
geology of the Weald and Wealden
palaeoenvironments.
– David Evans, Natural England
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Earth Heritage magazine is published twice a year to promote
interest in geological and landscape conservation.

At over 700 metres and dominating the south of
Jura, as well as much of the western coast of
Kintyre, the Paps of Jura are composed of crossbedded quartzite with conglomerate beds. The view
is from Beinn a' Chaolais (Mountain of the Sound)
towards Beinn an Oir (Mountain of Gold) to the left
and Beinn Shiantaidh (Sacred Mountain).

The Jura Quartzite Formation is around 5 km thick
and forms part of the Argyll Group within the
Dalradian Supergroup. It was deposited in a tidalshelf depositional environment around 610 million
years ago.
Photo © Robert Lambden

