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New English Nature grant scheme

Earth Heritage i.~ a twice-yearly journal produced for the
geological and landscape conservation community hy English
Nature, Scottish Natural Heritage. the
Countryside Council for Wales and The
Wildlife Trusts. We would like to thank all
those who have assisted with the preparation of the magazine. However. the opinions expressed
hy the contributors are not necessarily those of the above organisations.
Key articles from this and previous issues of Earth Heritage can also be found on the Weh at:

h.t age
Ead1iert

d'i.diaI.pipex.c(jml~cahury ~\lI1n1unlearth.h.lml

Contact details for the editorial board, to whom otTers of articles should be directed, are:

Managing Editor
ROB THREADGOULD, Scottish Natural Heritage. 12 Hope Terrace, Edinhurgh EH9 2AS.
Telephone 01314462249, e-mail: rob.threadgould@snh.gov.uk

Editors
STEWART CAMPBELL. Countryside Council for Wales. Plas Penrhos, Ffordd Penrhos,
Bangor, Gwynedd LL57 2LQ. Telephone 01248 385693, e-mail: s.camphell@ccw.gov.uk
NATALIE BENNETT, English Nature. Northrninster House, Peterhorough PEI lUA.
Telephone 01733 455207. natalie.bennett@english-nature.org.uk
VICKY MASON, Royal Society for Nature Conservation, The Kiln, Waterside, Mather
Road. Newark NG24 I W. Telephone 01636 677711. e-mail: vrnason@wildlife
trusts.cix.co.uk

his issue is simply bursting with infunnatioll. So much
so, the editorial board must be contemplating printing
the next issue using elastic. That's stretching it a bit,
but involvement in, and awareness of Earth hpritage
issues appear to be going from strength to strength
el'erywhere.
This month it received a momentous boost llith the
opening by the Queen of Dynamic EW1h, the spectacular nell'
visitor centre in Edinburgh, destined to m'eal the message of
the Earrh:5 creation and evollltion to over 430,000 people a
year It cost orer £34 mil/ion.
Talking of lots of money, there is ne\liS of English
Nature '.I grant scheme for Earrh science sites and draft
guidance for RIGS groups on how best to apply for support
from the Heritage Lutten' Fund.
On the internatiOlwl front, Australia rel'ea!.,· why it may
merit a different approach to Earth heritage cOlISemllion.
Geoparks, a new initiative ft'om UNESCO, is explained, and
there is a celebration of ISO years of the Maastrichtian
Stage.
Closer to home, studies of thl' shifting sauds ut the
Menai Straits are helping to plan for change and manage the
coast effectively. The microclimates of limestone pm'ements
are revealed. Dudley Museum and Art Gallery exhibit the
cream of Jurassic fossils and we go underground to explore
the value of caves, in a fascinating account invoJring weird
minerals, long lost animals and Ice Age climates.
Finally. and sadl\'. this is my last issue as editOl:
Pastures new have called and I have safely negotiated the
bridge without disturbing the troll. I have enjoyed my time
with the magazine immensely and I hope that readers have
enjoyed the direction taken by Earth heritage during my
stewardship.
I leave it in safe hands, in the knowledge that you can aI/
lookfonvard to a tremendous Millennium Issue in JanuOl}'.
I for one will certainly be placing my order for a copy.

{:!J
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Rob Threadgould, Managing Editor

COVER PICTURE:
S/epheIlSOll:~ Cm'e is ill 1I QlIlItertUIIJ basaltic fal'a
floll' 160km fOllg, a/ UlIlllll'lI. Qlleellsla"d, A Ilst1'lllill.
Does the oldest cOll/illent demalld a d(ffel'ellt
approach to Ear/h heritage ctJl/SeITa/ioll?
See pages 11-13.
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Exhibitions to catch the
imagination

Production
Seabury Salmon, Seabury Salmon & Associates. Beechwood, Poyner Road. Ludlow.
Shropshire SY8 IQT Telephone 01584 877442. Fax 01584875416.
e-mail: seabury.salrnon@diaLpipex.com

Circulation and subscriptions
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Enquiries should be made to Rob Threadgould (details above).

Earth Heritage on the Web: ds.dial.pipex.comlseabury.salmonlearth.hfml
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Queen opens
£34m Dynamic
Earth centre
Dynamic Earth, a new £34million
complex which blends Earth science
knowledge and leading edge presentation
technology, was opened in Edinburgh this
month (July) by the Queen.
Eleven galleries, including a time mach.ine,
take visjtors through millions of years of
world evolution. Images from the Hubble
telescope give views of the universe in its
infancy. Sulphurous smells are released
from lava. and multi-imagery techniques
give sweeping, panoramic views of glacial
forces. Dynamic Earth's creators have tried
to balance fun with education, thrills with
learning for those taking the 90-minute
tour.
Dynamic Earth received a £15million grant

from the Millennium Commission and the
partnership which developed it teamed
Scottish Natura}- Heritage with such
concerns as banks, the BBC Natural
History Unit, BG, Glaxo Wellcome,
Hewlett-Packard
and
the
National
Geographic Society.
Sat at the foot of Sailsbury Crags and the
extinct Arthur's Seat volcano. the three
tloored complex with a translucent tented
roof is expected to attracted 430,000
yisitors in its first year. It is open every day
except Christmas Eve and Christmas Day.
Group bookings attract a 200/0 entrance fee
discount and can be made by phoning 0131
550
7800.
The
Web
site
is:
",""n~.d)llamicearth.cll.uk

Geology Week looking busy
Scottish Geology Week (10-19 September) is a biennial event to raise awareness and
understanding of the geology and landforrns of Scotland through providing local events to
local people. Over 50 events are planned, including talks, walks and exhibitions looking at
Scotland's geological history. its volcanoes, ancient reptiles and dinosaurs, the effects of
ice, Scotland's role in our understanding of the subject and its place in our everyday lives.
Scottish Geology Week 1999 is organised by Scottish Natural Heritage, Dynamic Earth,
National Museums of Scotland, British Geological Survey and the Hunterian Museum,
Glasgow.
For more information and to register for a programme of events. contact Colin Robertson,
Scottish Natural Heritage, 12 Hope Terrace, Edinburgh EH9 2AS, 'll" 0131 446 2271. Event
details will be available on the Scottish Natural Heritage Web site, www.snh.org.uk. from
August.

Northern RIGS
success

The first Northern RIGS Seminar,
hosted by the West Yorkshire RIGS
Group at Greenhead College,
Huddersfield, attracted 28 delegates
including those from eight Northern
RIGS groups.

Renewed international study of an area of
Wales will now be possible, following
extensive clearance work completed earlier
this year which has cleanly exposed
sections in the rocks around Llandovery.

The seminar was opened by Bill Fraser,
chairman of West Yorkshire RIGS
Group, and Mick Stanley, from East
Yorkshire RIGS Group and chairman of
the RIGS Steering Group. The
programme began .with an open
discussion on the difficulties of forming
and sustaining a RIGS group. Scott
Engering, South Yorkshire RIGS Group,
gave a presentation on the use of
heritage and landscape in connection
with RIGS designations. Fred Dunning,
Yorkshire Geological Society, provided
advice on the production, presentation
and maintenance of site interpretation
boards.

The rocks were identified as belonging to a
major sub-division of Sir Roderick
Murchison's Silmian: the Llandovery Series
at the beginning of the 19th century, and by
the late I920s, 0 T Jones had mapped the
rocks in this area and published his results in
two classic papers (Southern Llandovery area
1925, Northern Llandovery area 1949).
In the 1970s the international geological
community sought to establish type areas for
each of the various divisions of the Silurian,
but was unimpressed by the poor state of
exposures of the Llandovery rocks and began
to favour other parts of the world.
A significant event occulTed, however, at the
beginning of the 1980s - the cutting of new
access roads through the forestry plantations
in both Llandovery areas. A stratigraphical
sub-committee was established to examine
these sections and four of the sections were
subsequently chosen as GCR (SSSI) sites by
the then Nature Conservancy Council.
Unfortunately, loose debris left on the rock
faces soon allowed vegetation to colonise and
obscure the sections. In 1991, when CCW
was established, the sections were visited by
John Davies and photographed in order to
monitor future changes to these sites. They
had already become so overgrown that they
were no longer usable for demonstrating the
geology, and it was therefore decided to
employ contractors to re-expose the rock
sequences and clean them.
In 1994, work commenced in the northern
Llandovery area, on both Scrach and Trefawr
tracks, and in 1996 more of Scrach and the
remainder of Trefawr road cuttings were
cleared. The clearance of Coed Glyn Mach
began in 1997 and in a jointly financed
project with Forest Enterprise, Scrach and
Coed Glyn Mach were completed this year,
with the last remaining cutting in the northern
area, Cwm Coed Aeron, and Cilgwyn, the
only forestry road section in the southem
area.

Scott Engering with the eye-catching South Yorkshire RIGS
Group's display (Photo by West Yorkshire RIGS Group)

Gordon Smithies, West Yorkshire RIGS Group, demonstrated techniques in presenting RIGS
information to local authorities. Keith Williams, Lancashire RIGS Group, gave a stimulating talk
on 'extensive geological features' and Duncan Friend, Rockwatch, inspired RIGS groups to start
thinking about long-term RIGS protection through educational activities.
Professor Rtchard Moody, president of the Geologists' Association (GA), gave an insight into
the GA Curry Fund and what opportunities exist for RIGS groups to become involved in the
GA's Earth Alert Millennium Festival (see page 6). The seminar ended with an update from the
Royal Society for Nature Conservation about its future role in RIGS nationally.
The seminar was undoubtedly a success, with the Yorkshire RIGS groups and Lancashire RIGS
Group pledging to work more closely together and many groups feeling motivated after sharing
experiences. For more information on the seminar, contact Gordon Smithies on 01484 715679.
The conference was supported by the West Yorkshire RIGS Group, the Huddersfield Geological
Group and the Royal Society for Nature Conservation.

- Vicky Mason

ProGEO sets Spanish venue for symposium
ProGEO's Third Intemational Symposium on
the Conservation of the Geological Heritage
is scheduled for Madrid, Spain, from
November 23-25.
Subjects to be covered are: Planning and
management for geoconservation; Inventory
and cataloguing the geological heritage;
Legislation and international agreements:

These sections have never before been so
clearly exposed, thus enabling them to be
studied in much greater detail. New
fossiliferous horizons have been located, and
many parts of the stratigraphical sequence
have been exposed for the first time. At both
Scrach and Cilgwyn track sections, the
Ordovician-Silurian boundary sequence was
exposed and the character of the sequence
was different to what was expected, much
more fossiliferous than previously thought.

- John Davies
Countryside Council for Wales

RIGS Development Officer, RSNC

Sprmg 1999: Using a 360 Drot and dumper truck to
complete the Scrach section. (Ph010 by John Davies)

Integrating geological heritage into nature
conservation
policies;
Education;
Interpretation; Tourism; Geoparks (see page
21 ); and Geoconservation in South and South
\Vest Europe. Pre- and post-conference field
tlips are also planned.
Full details are available on the Web at
www.tUcsa.eslprogeo
.:,

Visitors to the spectacular Malvern Hills are
now able to appreciate fully the amazing
environmental changes that have occurred in
the area. thanks to a new information board
placed in memory of the man whose hard
work helped put the hills firmly in the
conservation spo,t1ight.
The imposing 12 km-long ridge rises to over
400 metres, providing vantage points with
impressive views in all directions. The
geology of the hills is the product of millions
of years activity dating back to the
Precambrian.
It was the combination of landscape and
geology that resulted in Malvern being
chosen for the 1993 international conference,
Geological and Landscape Conservation
convened by the Joint Nature Conservation
Committee on behalf of English Nature,
Scottish Natural Heritage and the
Countryside Council for Wales, in
association with the Geological Society and
the Geologists' Association.

Scottish
RIGS
officer
Dr Katherine Leys is
the
new
RIGS
Development
Officer for Scotland.
Katherine will spend
part of her time on
RIGS but will also continue working with
Scottish Natural Heritage. She specialises in
information and advice on all aspects of
fluvial geo-morphoJogy and hydrology in
relation to land and water management sites.
Katherine studied for a first degree in
geography at St Andrews University and
completed her doctorate in fluvial
geomorphology at the University of Dundee.
She has wide experience of RIGS-related
issues, including dealing with landowners and
managers, the public, conservationists and
Earth science specialists.
Katherine can be contacted on 0131 554 4673
on Wednesdays, Thursday afternoons and
Fridays. She is based at the Lothian Wildlife
Information Centre, Room [9, Leith Walk
Business Centre, 130 Leith Walk, Edinburgh,
EH6 5DT. The post is part of the Royal
Society
for
Nature
Conservation's
committment to RIGS - funded by Scottish
Natural Heritage, Hanson Environmental
Fund, Shell UK and English Nature.

'Sales' course

-.

Selling Geology to the public is the title of a
Scottish Natural Heritage course scheduled
for March I and 2 next year in Edinburgh. The
event is part of Scottish Natural Heritage's
Sharing Good Practice programme 1999
2000.

---~

A free leaflet detailing all courses is available
from the Sharing Good Practice administrator,
SNH, Battleby, Redgorton, Perth PEI 3EW.

Much of the credit for the conference's
success was due to the dedicated work of
Chris Stevens, who tragically died within two
months of it being held.
Chris's friends and colleagues have long
wanted to see him appropriately remembered
for his conservation work, and an interpretive
panel designed to bring geology alive for
visitors to the hills was unveiled in March by
Brian Wilcox, chairman of the Malvern Hills
Conservators.
The board, sited at the British Camp car park,
records that images of the Malverns in ancient
times might have included beach scenes,
polar expeditions and volcanic eruptions, and
these views have been reproduced along with
information on wildlife and local amenities.
The board was a joint project instigated by
English Nature and the Malvern Hills
Conservators, and is the first of a series of
information boards to be erected across the
whole range of hills and commons by the
Conservators during the next few years.

Guests inspect the Malvern Hills board after
the official unveiling.
(Photo by English Nature)

- Colin Prosser
English Nature

Lakes' collecting
problems mount
Mineral collecting at Caldbeck Commons
in the Lake District National Park has got
so out of hand that it is irreparably
damaging the historic landscape.

minerals and micro-minerals. A previous
policy statement asked for restraint and for
the ground to be left as it had been found, but
this has been largely ignored.

Caldbeck Commons has a rich mining past.
Lead, copper, zinc, bOlite and w9lframite are
just some of the minerals extracted. The wide
range found here, some unique to the
Commons, attracts collectors from around the
world. Some collectors also seek minerals
transformed by the heat of smelting.
Collectiops of Caldbeck Common minerals
change hands at mineral fairs for anything
from £40 to £ I ,000. The Lake District
National Park Authority (LDNPA) was
shocked by the scale of the exploitation.

The LDNPA has issued a new policy
prohibiting vehicular access to Caldbeck
Commons and balTing underground and
surface mineral collection. Exceptions will be
made for accredited research programmes,
but authorisation from the LDNPA will be
required.

Professional collectors have been removing
large quantities of minerals and exploiting the
area methodically, but private collectors can
also cause great damage searching for rare

A group has also been set up to consider the
serious problems facing the Caldbeck
Commons and to establish the practical steps
that can be taken to protect this 1,000 acre
site, valuable for both wildlife and Earth
- heritage. The British Geulogical Society,
English Nature, The Russell Society, The
British Micromount Society and the
Cumberland Geological Society are involved.

The story of the lives, deaths
and excavation of the
Shropshire Mammoths is told in
an exciting new exhibition.
The unique group of an adult
and three juvenile mammoths
was found in a local sand and
gravel quarry. On display will be
a life-size cast skeleton of the
adult and a cast of Dima, the
famous frozen baby mammoth
from Siberia.

-

I
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The free exhibition is at Telford Shopping Centre, until 25 July, 9am - 5.30pm.
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Geologists
prepare for
Millennium
festival
A millennium event organised by :he
Geologists' Association, the Earth Alert
Festival of Geology, from 26-30 May 2000
at the Brighton Conference Centre, will
focus on the future of our planet and
geological heritage. The aim is to emphasise
that time and the dynamic processes that
have moulded our planet over billions of
years will continue to influence our existence
into the future.
The new millennium presents a rare
opportunity to reflect on our geological past
and to look forward to our geological future:
Earth Alert takes this opportunity.
A full programme of guest speakers,
exhibitions from Rockwatch and the
Dinosaur Society, an Earth Resources
exhibition and a rock and mineral show are
just some of the events going on during the
Earth Alert festival.
For more information and registration forms
contact: The Geologists' Association,
Burlington House, Piccadilly, London WIV
9AG, 'tr 0[714349298, fax: 0171 2870280
e-mail: GeoI.Assoc@btinternet.com.

I:J =ri, I!!I iii:J =t =tI:J :{.] ·llIiji t"l
As part of the ongoing drive to
encourage gardeners to give up using
peat products, The Wildlife Trusts has
published a new leaflet, Where to buy
peat-free products 1999. It is available
free from The Wildlife Trusts' UK National
Office, ~ 01636 677711.

..............................................................................................................................................................................
..
··

Seaside panels

Charmouth Heritage Coast Centre in Dorset has
unveiled three new panels for sea-front visitors.
The panels show visitors how to collect fossils
safely on the beach, avoiding the cliffs, and
include a fossil collectors' code.
The project stems from an involvement in a Jurassic Coast Project which
digging in the cliffs. English Nature and the Geologists' Association
Geological warden, Chris Pamplin, said: "There has been a marked
digging this winter, due to local collectors and some visiting collectors
• and setting a good example."

Lottery Fund
issues draft
grant guide
Priority will be given to projects seen to
increase public access to sites and to raise
public awareness of Earth heritage
conservation. Improved access facilities,
interpretation panels, leaflets and guided tours
are highlighted here. Site-based projects
which encourage the public to become
involved in any capacity are also eligible.
Applicants to the fund will be asked to explain
a site's heritage importance and outline how
their
project
will
enhance
public
understanding and appreciation of Earth

Earth scientists. conservationists and
academics alike are all getting excited about
Aylesbury Vale's first officially designated
Local Nature Reserve - a sandpit.

specialist contractors Ropeworks to construct
two large viewing platforms from which
visitors can see till, outwash deposits, cross
bedding and organic deposits up close.

It may be less than one hectare in size but the
Buckingham Sandpit is packed with features
of geological and ecological interest.
Aylesbury Countryside Management Project
(ACMP), part of Aylesbury Vale District
Council which owns the site, is managing to
encourage more wild plants and animals, and
it is also aiming to encourage links between
the geological and ecological communities.

The Sandpit is a special place for wildlife,
including butterflies. birds and even deer.
Birds present include willow warbler.
blackcap, song thrush and long-tailed tit,
many of which nest in the site. A variety of
habitats can be found. including woodland,
grassland and a small pond.

Distinct features which survived after the
glacier retreated can be seen - deposits from
under the glacier. materials laid down by the
melting glacier and tundra. ACMP employed

•
..

sCiences. RIGS infonnation must be shown
directly to inform the planning process.
Applicants must also prove that they are
working with local authorities to protect the
site and provide evidence of how they will
collect data and make them available to the
public.
The maximum grant available from the
Heritage Lottery Fund is £100,000 but
applicants must contribute 25% of project
costs as partnership funding, of which 10%
must be a cash contribution.
Contact Helen Raftopoulos at Heritage
Lottery Fund, 7 Holbin Place, London SWI W
8NR, 'l"f 0171 591 6000, fax 6001.

Chance to study the sa ds

The Sandpit is a unique feature in
Buckinghamshire's geology. Visitors can see
evidence that the area was buried under ice
some 500,000 years ago during the Anglian
glaciation. when a huge ice sheet moved
southwards and across Buckinghamshire.

looked at excessive
funded the panels.
decrease in severe
following the code
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The Heritage Lottery Fund has released
draft guidance about how RIGS projects
might attract funding.

Ancient
monuments
,: to be saved

of time

An 18th century lead mine in North Wales is
to be saved from falling into disrepair thanks
to a £200,000 rescue project.
The Welsh Development Agency, the
Symonds consultancy and the landowners
Ken and Barbara Groves have joined forces to
ensure that old mine buildings at Pennant
Mine (pictured) will be made safe and deep
shafts are capped. When work is finished,
towards the end of 1999, the area will be used
as a trekking centre and rare breeds fann.
Members of the Great Orme Exploration
Society and Welsh Mines Preservation Trust
helped Symonds by abseiling down shafts up
to 300 feet deep to video conditions there.
A Scheduled Ancient Monument, Pennant
Mine dates back to the 1700s and was
operational until the 1920s. The site is likely
to be nominated a Site of Special Scientific
Interest due to its geological value. Bats and
badgers inhabit the mine and sUlTounding
areas.
•
Anglesey
County
Council
has
commissioned a feasibility study from the
Symonds consultancy for a project to restore
a crumbling brickworks at Porthwen
Anglesey.

Helen
shows way
to 1999
Rockhou
hopefuls
Under 16s can enter the Rockwatch
Rockhound Challenge 1999, a national
competition for young geologists.
Everyone who enters will receive a £3
voucher against any purchase from the
British Geo~jcal Survey catalogue and the
six main WJl1ners can choose £100 worth of
geological equipment, specimens, books,
videos or art materials.
Entry forms are available from Rockwatch,
The Kiln, Waterside, Mather Road, Newark
NG24 1WT, 'tr 01636 670000 or e-mail:
rockwatch@wildlife-trusts.cix.co.uk
Closing date for entries is 30 September.
Last year's main winner, Helen Philpott
(pictured above right), from Chalfont St
Giles, Buckinghamshire, entered a giant
three-dimensional collage of her own rock
and fossil collection, with labels and
descri ptions in Braille.

Two more counties
gain RIGS support

It was officially opened as a nature reserve in
June this year by Professor Chris Wilson,
Head of the Earth Sciences Department at the
Open University and a member of the
Council of English Nature.

North Yorkshire is one of Britain's largest
counties, yet does not have a county RIGS
group.
Now,
though,
Ryedale and
Scarborough RIGS Group has been formed
to operate within the present political
boundaries, with the East Yorkshire and
Cleveland RIGS Groups as its adjoining
neighbours.

Access is by prior arrangement only with
ACMP and anyone who would like to find
out more, or receive a copy of the new leaflet
about the Sandpit, should contact: Lesley
Davies. Countryside Officer, ACMP, Haydon
Mill, Rabans Lane, Aylesbury HPI9 3ST
("If 01296 427972).

The new Group's members include officers of
Ryedale and Scarborough Councils, North
Yorkshire County Council, North Yorkshire
Moors National Park Authority, York
Geology Club, Yorkshire Geological Society
and Hull Geological Society. Contact is
Richard Myerscough, 'l"f 01262 672711.

A walkway takes visitors safely to more
inaccessible areas of the Sandpit's geological
attractions. (Photo by ACMP)

The Essex RIGS Group, dormant for five
years, has been revived. The rejuvenated
Group comprises representatives from the
Essex Rock and Mineral Society, the Essex
Group of the Geologists' Association, the
Essex Wildlife Trust and Essex museums.
Essex has exposures of chalk, London Clay
and Lower London Tertiaries, but what makes
the county unique is its remarkably diverse
Quaternary geology. This is due to the
proximity of the River Thames and the fact
that the county sat at the southern limit of the
Ice Age ice sheets. Contact is Jenny Bowen at
English Nature's Essex Herts and London
Team, 'tr 01206 796666.

The seventh Scottish Natural Heritage
Annual Conference adopts the theme Earth
Science and the Natural Heritage:
interactions and integrated management.
Scheduled for 4-5 November at the new
Dynamic Earth complex in Edinburgh, the
conference will examine the links between
Earth science and the natural heritage; the
pressures and management approaches of
using Earth resources sustainably; and Earth
science awareness and education.
Workshop case studies will be on mineral
extraction and landscape restoration; river
and floodplain management; coastal
management; soil protection; and education
and geotourism.
The programme includes a tour of the
Dynamic Earth Centre and exhibitions (see
page 3).
Further information on the conference from
John Gordon or Helen Forster, Scottish
Natural Heritage, 2 Anderson Place,
Edinburgh EH6 SNP, 'l"f 01314474784,
e-mail: john.gordon@snh.gov.uk

Unlocking
ith
concerns
over
predicted sea-level rise
and climate change, it
is vital to understand
past coastal changes if we are to plan for
future change and manage our coast
effectively. Studies at Morfa Dinlle,
Newborough Warren and Aberffraw at the
south-western end of the Menai Strait,
have yielded important new evidence for
the evolution of the Strait and Caernarfon
Bay. The studies, supported by the
Countryside Council for Wales, are
particularly useful with respect to past
changes in sea level and the changing
frequency and severity of storms.

During the last glaciation, some 18,000
years ago, the south-western entrance to the
Menai Strait was completely submerged
beneath ice sheets from the mountains of
North Wales and the Irish Sea Basin. These
ice masses deposited a chaotic mixture of till
(boulder clay) and sands and gravels
(meltwater deposits) which are well exposed
in the coastal cliffs at Dinas Dinlle, elsewhere
along the Menai Strait and along much of the
northern LlYn coasHine.
As the sheets melted, the sea rose and
gradually reworked the glacial materials,

the
coastal
archive
incorporating them into the features of the
present-day coastline - most notably the
shingle ridges and sand dunes on both sides of
the Strait at Newborough and Morfa Dinlle.
As the post-glacial sea continued to rise,
Anglesey became separated from the
mainland by the Menai Strait, and the eroded
sediments formed a growing spit of shingle
'anchored' to the prominent mound of glacial
sediments at Dinas Dinlle. (A virtual mirror
image of this feature occurs on the opposite
side of the Strait, at Abermenai Point.) The
history of the growth of the Morfa Dinlle spit
is locked in a series of shingle ridges which
are still forming today. A large part of the site
was surveyed for CCW by Pethwick and
colleagues (Newcastle University), and the
resultant map shows how the shingle ridges
increase in height towards the sea - reflecting
the progressive rise of the post- glacial sea.
More recently, these shingle ridges have

Mirror image at Newborough. (Photo by Stewart Campbellj

been examined by a team from Birkbeck
College, using Ground Penetrating Radar
(GPR) - a technique that can provide a picture
of the sub-surface structure down to a depth of
about lOm. This work has yielded exciting
results, showing a series of major
discontinuities in the shingle which were
probably caused by erosion during past
extreme storms. Based on the different heights
of the shingle ridges and estimates of past sea
levels, it is believed that these are 1 in 500
year storm events' Could they have caused
major instability in the nearby sand dune
systems? It is hoped that future work using
modern techniques, such as Optically
Stimulated Luminescence (OSL) and
radiocarbon dating, will enable a more

Left: Surface sand structure. (Photo by Stewart

of 37 inches in the year. The barrenness of
some parts of the ridge is indeed remarkable.
One may stand in some of the hollows
between the bosses of Bryn Llwyd and see not
so much as a blade of bent-grass, not even a
lichen on the clean-swept rocks, nothing but
the knobs of dark green lava and the driffs of
yellow sand. "
The Newborough dune system has
changed so much that today's visitor would be
hard-pressed to see the rocks for the trees! In
fact, preliminary work at Newborough using
GPR has shown that the trees may be
depressing the level of the water table in the
adjacent dunes.

Campbell). Above: shingle at Morfa Dinlle. (Photo
by Rod Jones). Right: a computerised cross
section shows the underlying composition and
structure of the shingle. (Work by Charlie Bristow
and colleagues, Birkbeck College)

detailed chronology of these storm events to
be developed.

Newborough Warren, opposite Morfa
Dinlle on the other side of the Menai Strait,
was the scene of massive sand inundation in
the 13th Century. Farmland was blanketed by
sand, houses were overwhelmed and the
situation became so severe that, by
Elizabethan times, cutting marram or
destabilising the dunes had become a capital
offence. The exact causes of the inundation
are unknown, although extreme climatic
events or changes in land management may
have been responsible. The extent of such
changes is being studied at the nearby
Aberffraw dune system by Birkbeck College
using GPR and OSL dating. This work is
confirming the historical evidence from
Newborough, although the scale of sand
movement, even within the last thousand
years, IS surpnslDg.

Newborough Warren and Aberffraw have
been put forward as candidate Special Areas
of Conservation (SAC) for their sand dunes.
In managing these habitats, it is important to
understand the processes of geomorphological

change and, wherever possible, work with
rather than against them. The Newborough
Warren dunes were studied by Ranwell in the
1950s and were recently re-surveyed during
the Sand Dune Survey of Wales. The changes
over these 40 years are remarkable: nearly
75% of the dune area in the 1950s consisted of
mobile dunes and embryonic slacks, but by
1991, only about 6% of the site could be
classed as mobile and open. The high rates of
dune migration recorded by Ranwell are thus
unlikely to occur in today's more vegetated
and stable system.
Greenly, the eminent geologist who
mapped the whole of Anglesey, wrote
regarding the Precambrian rock ridge running
through the centre of Newborough Warren:
"The ridge is a curious piece of scenery,
bringing to the mind some views that have
been published of the rocky deserts of the
Soudan and of Central Asia; and that, by a
paradox of Nature, in a district with a rainfall

Rod Jones
Countryside Council for Wales

Morfa Dinlle, Newborough Warren and
Aberffraw provide an outstanding record of
geomorphological changes over a variety of
timescales. The sites are yielding tantalising
glimpses of a chronological record which,
when more fully explored, could provide a
greatly improved framework for the
interpretation of climate change and sea-level
rise in the region.
Further, the information on the frequency
of extreme storm events will help optimise
coastal
defence
designs/flood
risk
assessments and help our understanding of
longer-term changes to the coast. It is hoped
that the extreme storm events recorded in the
shingle at Morfa Dinlle can eventually be
linked to the evolution of the Newborough
and Aberffraw coastal systems, and indeed to
the wider coastline.
The present coastline is a product of past
changes, and it is still evolving. An open mind
and a flexible approach to coastal
management are required - for no-one knows
exactly what tomorrow will bring.

Cynthia Burek and
Colin Legg

Bernie Joyce

Environmental Research Group,
Chester College

Convener
Standing Committee
for Geological Heritage
Geological Society ofAustralia

Limestone
reliminary findings of our
study assessing the effect
of microclimate on the
biodiversity of limestone
pavements indicate that the direction of
the grikes makes a significant difference.
Data collected at two North Wales sites
this winter also clearly show that depth
has a moderating influence on
temperature.
The
work,
supported
by
the
Countryside Council for Wales, builds on
previous research at the Burren in Ireland
and in the Caucasus which suggested that
microclimatology and joint patterns of
limestone pavements were related. Our
studies are on the Taranau near Holywell
and Bryn Pydew near Llandudno and
monitoring will continue for two years.
Y Taranau (Welsh for thunder), is about
half a hectare of limestone pavement
hidden by woodland. The pavement is
criss-crossed by deep cracks known as
'grikes'. The 'clints' or blocks in between
reveal some of the smaller features of
karren such as runnels, pits and pans. Bryn
Pydew, a similar pavement, is managed as a
nature reserve. Both pavements dip gently
north and are developed on the main
Carboniferous limestone with deep grikes
at right angles to each other.

At Taranau, maximum and Illinimum
thermometers and hygrometers have been
set up in adjacent grikes, one at the bottom
of the grikes and one at the top. It was not
easy to find an ideal site for the
instruments, despite
the well-developed
clint and grike
system, because
there were few
grikes
with

pavement
climate
systems
researched
comparable depths
(about 60cm) at
right angles and
adjacent. Scattered
trees and shrubs
obscured
many
promIsing
situations
and
inquisitive sheep
had to be deterred.
At Bryn Pydew,
an
automated
datalogger has been
set up to record
temperature,
relative humidity
Bryn Pydew's limestone pavement is revealing its climatic secrets.
and light intensity
(Photo by Stewart Campbefl, Countryside Council for Wales)
at the top and
bottom of the grikes. The grikes are up to
50% deeper than those at Taranau and
conveniently lUn almost north-south and
Ford, D.e. and Williams, R.lt: (1989).
east-west.
Karst geomorphology and hydrology.
Early results are exciting and a clear
Limestone Pavement Action Group
pattern is already starting to emerge. The
(1997). Limestone pavement, our fragile
north-south grike shows a greater range of
heritage, leaflet.
temperature than the east-west one, with the

Further reading

difference being as much as 2°C daily.
These data were recorded during autumn
and into winter, when the the sun became
progressively lower. The temperature range
is much greater on the surface than at depth
within the east-west glike and presumably
this will have an effect on the germination
and growth of flora.
We look forward with interest to the
data for spring and summer, when the sun
eventually reaches its zenith and seasonal
changes in the flora can be observed. •

Mavlyudov, B.R. (1996). Meteorological
Investigations above karren surface (The
Caucasus) in: Fomos, 1. & Ginas, A.
(Eds.), Karren Landforms, University of
the Balearic Islands, Palma de Mallorca.
Silvertown, J.lt: (1982). Measuring plant
distribution in limestone pavement, Field
Studies, 5, 651-662.
Webb, S. and Glading, P. (1998). The
ecology and conservation of limestone
pavements in Britain, British wildlife 10,
(2), 103-113.

ustralia is commonly
known as the oldest
continent. Zircons dated
between 4,300 and 4,200
million years have been found in the
Archean rocks of the Mt Narryer area of
Western Australia, and the microfossils
and stromatolites of the Pilbara, also in
WA, are amongst the earliest known life
on Earth.
The old shield which forms a major part
of the Australian continent is largely a flat
and low-lying plateau, tectonically quiet
and with one of the lowest erosion rates
known. Deep weathering profiles dating to
the Mesozoic and even earlier have
survived, as have the corresponding ancient
landscapes.

This contrasts with the northern
hemisphere continents, where late-Tertiary
and Quaternary uplift and extensive glacial
erosion have given a very different
landscape. Only in Tasmania and the higher
parts of the South Eastern Australia
mainland can landscapes similar to those of
Europe be found.
The study of geological heritage in the
former Gondwana continents, such as
Africa, South America, India and Australia,
may need a different approach to that used
elsewhere.
Australia is an old continent, with
extensive areas of little or no outcrop, and
with little exposure of the old and deep
regolith below. Landforms are often
extremely old and their surfaces have
changed little in millions of years.
A broad area approach might be
developed, perhaps using aspects of the
toposequence approach used by soil
workers and land system mappers to cover
large areas with little outcrop or regolith
exposure.

More than 40,000 years of sediment recording human occupation and climatic change exposed by erosion in

a lunette in the Willandra Lakes World Heritage Site. (Photo courtesy Geological Society of Australia)

Whatever the way forward, there are
some major problems that need addressing.
These enc~pass updating of records,
funding, fair treatment of Earth heritage,
and the everyday practicalities of
conserving the best sites for educational
and research purposes.
In terms of current data, state and
national work on reports and files, now
often 20 years old, needs updating. This is
particularly important when planning issues
arise; documentation must be able to
withstand close scrutiny.
On funding, because of a likely lack of
national money in future, new sources must
be found to enable work to continue.
Australian workers must increasingly look
to state or even local sources of support.
State registers

As the Australian government continues
its current programme of devolving
responsibilities to the states, heritage
workers must increase co-operation with
the states and begin using state registers.
World Heritage listing in Australia
continues to grow, with the Blue Mountains
in NSW a current nomination. Australian
geologists must play their part in seeing
geological heritage is fairly treated in
current and new World Heritage areas.

Pressing
issues
of
practical
management include:
':J Consolidation of quarrying - many
small pits are now commonly being
replaced by one or two large excavations
which generally develop rapidly, and are
then reclaimed or filled in almost as rapidly.
New techniques of slope-battering and
vegetation planting may limit exposures
even during "operation, and related
landforms such as volcanic cones may be
altered or completely destroyed.
o Mining and exploration activities 
mines which do go ahead are often larger
scale than in the past, and give rise to
problems like those of large-scale
quarrymg.
':J Covering over of road cutting
exposures and landform features - new
cuttings are now routinely being covered
over and planted with grass and bushes.
However, given Australian weather
conditions, this often does not work very
well anyhow' Many of our teaching and
conference excursion stops are road
cuttings...where would we be without these
exposures? Landform and landscape views
from established view-points are also lost
by so-called "revegetation" often without
any historic evidence that vegetation is
being restored to an earlier state. Examples
include the Organ Pipes National Park near

Furthe Reading

Melbourne, set up to display the well
developed columnar jointing in a young lava
flow, which is now largely hidden behind
rapidly-growing
plantings
of
native
vegetation.
Perhaps our next heritage problem is the
greening of the Australian countryside'
The above may seem like a formidable
list, but Australia's strong record of Earth
heritage conservation activity will stand it in
good stead to meet the challenges ahead.

History of geological studies
Geological heritage studies in Australia go
back over 30 years to the fi rst work by
Geological Society of Australia (GSA) groups
in Queensland and South Australia. From the
mid-1960s and into the 1970s, Society
Divisions (corresponding to states and
territories) organised sub-committees to begin
pinpointing and promoting individual sites.
Correspondence and visits to the UK by Maud
McBriar of South Australia and other workers
helped provide new ideas. In the mid-1970s,
with the aid of government grants, programs
of identifying, documenting, evaluating and
recommending management of sites began
across Australia. "
The National Estate Grants Program, set
up in 1973, and the Australian Heritage
Commission (AHC), founded in 1975,
provided a long series of government grants
for studying features of Australia's National
Estate, and nominating them to the newly
established Register of the National Estate.
Grants totalling more than A$320,000 over
the subsequent 25 years have resulted in more
than
25
substantial
volumes
of
documentation.
A Standing Committee for Geological
Heritage was established in the GSA in 1974
to help improve the flow of ideas between the
sub-committees. It is also charged with liaison
with Government and providing advice on
World Heritage matters. Its main objective is
to promote understanding and conservation of
Australia's geological heritage.

Techniques used in geological
studies in Australia
Techniques developed by the UK's Nature
Conservancy Council were an important
influence on GSA work, although each GSA
sub-committee developed its own methods of

the significance of sites. The
AHC built on some of this geological
expertise to determine the significance of sites
at local, regional, national and international
levels for the Register of the National Estate.
A consolidated list of Australian sites of
international
and
national
significance,
drawn
from
sub-committee
documentation,
was published
in 1986.
The GSA's
statement
policy in 1992
included
the
recommended
use of the term
Significant
Geological
Feature, which
are defined as: "those features of special
scientific or educational value which form the
essential basis of geological education,
research and reference. These features are
considered by the geological community to be
worthy of protection and preservation."
This definition emphasises the two-fold
use of features in education, and for scientific
research and as reference sites, for example
type localities and sections.
A recent grant from the AHC enabled the
GSA's Standing Committee members and
other interested heritage workers to meet at
two workshops in Canberra and prepare a
two-volume methodology report which will
assist with future geological heritage work in
Australia. The assessment volume is available
via the Web at www.gsa.org.au/heritage.htm.
The report includes a review of geological
heritage methodologies used in Australia and
overseas, and a list of heritage publications by
the Society.
The result of the GSA's work is that

Cochrane, R.M. and Joyce, B.B. 1986.
Geological Features of National and
International Significance in Australia. A
report preparedfor the Australian Heritage
CO/llmission.
May,
1986.
Federal
Committee for Geological Monuments.
Geological Society of Australia Inc., 43pp.
+ 6 appendices.
Dixon, G., Houshold, I. and Pemberton,
M. 1997. Geocollservation in Tasmania 
Wizards of Oz.' Earth Heritage. 8, pp. 14-15.
Joyce, E. B. 1995. Assessing the
Significance of Geological Heritage: A
methodology studv for the Australian
Heritage Commission. A report prepared
for the Australian Heritage Commission by
the Standing Committee for Geological
Heritage of the Geological Society of
Australia Inc.19pp.
McBriar, B.M. and Hasenohr, P. 1994.
Australian initiatives in earth science
conservation. Proceedings of the 1st
International
Svmposiunl
on
the
Conservation of Our Geological Heritage.
Digne les Rains. 11-16 June 1991.
Memoires de la Societe geologique de
France. n.s.165, pp. 75-79.
Rosengren, N,J. 1994. The Newer Volcanic
Province of Victoria, Australia: the use of
an inventory ofscielltific significance in the
management of scoria and tuff quarrying.
In O'Halloran, D., Green, c., Harley, M.,
Stanley. M. and Knill, J. (eds), Geological
and Landscape Conservation. Geological
Societ),. London. pp. 105-11 O.
Web: www.gsa.org.aun,eritage.lltm
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Australia has for years been recognised
internationally as a leader in geological
conservation.
Work at state government level includes
consultant projects such as those of
Rosengren in Victoria, including his recent
study on the Late Cainozoic basaltic eruption
points of Victoria carried out with the GSA's
Victorian sub-committee and the National
Trust of Australia (Victoria). A recent
methodology to include geomorphological
and soil features has been developed in the
Forestry and Parks and Wildlife agencies of
the Tasmanian government, and a major
Victorian
government-sponsored study
discussed the evaluation of caves and karst.
Far right, striking landforms developed on the
late-Devonian fluvial conglomerate and sandstone of
the Purnulula National Park, W Australia.
(Photo courtesy Geological Society of Australia)
Right, excavation at Riversleigh Tertiary fossil site,
Queensland.
(Photo by Phil Creaser, Australian Museum)

National Parks in each state and in the
territories provide valuable protection and
management for many geological heritage
site~: often the initial impetus for setting up
such parks has been their geological features
and hmdscape values. National Park status is
also used to provide management of
Australia's numerous World Heritage areas,
many of which are of geological and
landscape significance, for instance the
Rivcr1>Jeigh and Naracoorte fossil areas.
Other reserves which provide some
protection for geological sites include road
reserves, water reserves, state flora and fauna
reservcs, and in Victoria, for example, the
small geological sites set up by the state Land
Conservation Council.
However, few parks services employ or
work with geologists, and management and
interpretation are strongly biased towards
biological and ecological aspects.
Geological research including sampling is
restricted in National Parks, and new

geological work by exploration or mining
companies is usually banned. There have been
significant problems of management in World
Heritage areas such as the Willandra Lakes,
and many National Parks are poorly funded
and interpreted
Nevertheless, given the country's
awareness of the importance of Earth heritage
conservation, these are issues that will be
taken on board and dealt with. •

Above, spectacular rock stacks of the Twelve Apostles in Tertiary marine limestone, in the Port Campbell National
Park, Western Victoria. (Photo courtesy of Geological Society of Australia). Far left, Glacier Rock, south of Adelaide,
showing groove.s and striations formed by Permian Gondwana glaciation 280 million years ago, first recognised by
A.R.C. Selwyn in 1859. (Photo by Bernie Joyce) and (left) Regolith at Coober Pedy, South Australia. The bleached
Cretaceous marine Bulldog Shale contains shell, wood and reptile bones perserved as precious opal. (Photo
courtesy of Geological Society of Australia)

•

oln

T

hink of Earth heritage
conservation and a rock
face
or
landform
probably comes to mind.
But there's a whole, largely unseen,
world below ground that provides vital
information about the planet's past.
Studying important cave systems,
formations and deposits helps establish
how the caves were formed and provides
information on past climate and
environments.
Caves form part of our karstic
landscape, the most dramatic surface
evidence of which is the limestone
pavement. Most British caves are formed
by water penetrating and permeating
limestone, due to its physical and
chemical properties. They range from
small rock shelters to extensive
underground networks which can span
tens of miles and act as major drainage
routes. The Geological Conservation
Review identified over 70 localities in
Britain as nationally important for

Natalie 'Ben,nett
English Nature
demonstrating cave development and
formation, or contributing to our
understanding of the Quaternary Ice Age.
The structure of cave systems
provides an insight into how caves were
formed and the relationship between
geology and hydrology. They provide
evidence of drainage routes past and
present, from subterranean rivers through
to trickles which formed speJeothems
(cave decorations) and speleogens
(erosional features).
Caves are also important for
reconstructing past
climates
and
environments through analysis of clastic
sediments and faunal material. During the
last Ice Age, caves acted as shelters and
traps to both humans and animals, so
creating a record of the environment
inside and outside the caves. Cave
deposits were generally protected from
further erosion, whilst the surface was
modified and destroyed by the next ice

age or climatic event. Consequently, cave
sediment sequences are often the most
complete records of environmental
change available.
But caves are fragile places. Their
scientific interest can be damaged
physically and chemically by internal and
external activities. The National Caving
Association has produced detailed
guidance relating to potential threats and
how they can be addressed.
External

External threats include:
• Quarrying and mining: Damage and
complete removal of systems. There
may also be hydrological impacts
from neighbouring extraction sites;
• Landfill: Loss of features, pollution
and contamination;
• Land management practices:
Reclamation of land, loss of features,
ploughing, woodland management and
water pollution;

• Water abstraction: Alteration of the
natural flow of water leading to
pollution, siltation and the breakdown
of the natural system.

Internal threats include:
• Environmental changes: Degradation of
the cave system and deposits through
changes in temperature, relative
humidity etc.;
• Uncontrolled access: Physical damage
to important features and loss of fossil
material as a result of uncontrolled
access;
• Exploration: While exploring a new
area can increase the understanding of
the system, it can also remove valuable
scientific information in the process;
• Litter and graffiti: Pollution and damage
to features;
• Scientific work: Inappropriate collection
of material and cave formations;
• Rescue attempts: Damaging if cave

structures have to be modified.
The need for cave rescues, recreational
caving and scientific investigation is not
disputed: in fact it is these which have
provided us with our knowledge about
caves and their role III palaeo
environmental reconstructions. However as
with all SSSIs, RIGS and other land
designations, activities need to be
undertaken without damaging the interest.
To date this has been achieved in a number
of ways, through education initiatives, the
work of the National Caving Association,
publicity, research projects and site-based
work.
Conservation of these sites requires us
to draw on a wide field of knowledge and
expertise. Over the past few years English
Nature, in conjunction with the National
Caving Association, has commissioned a
number of conservation plans for specific
cave systems. They are drawn up by those
who know the caves best - the cavers! Site
issues have also been addressed through
local museums and caving groups. The

work undertaken at Banwell Bone Cave is
an excellent example of the results that can
be achieved through working in partnership
with landowners, cavers and academic
specialists.
While caves are a rich source of
information on the past, old mines, too,
have their part to play. This and the
following pages take a look at some
specific examples.
It is important that 'out of sight' does
not mean 'out of mind' for these important
underground localities.•

Further reading
Karst and Caves of Great Britain,
Waltham et al (Geological COl1sell'atioll
Review Vol. 12) 1997
Fossil Mammals and Birds, in
preparation (Geological Conservation
Review)
Cave Conservation Handbook, National
Caving Association, 1997
Cave Conservation Policy, National
Caving Association, 1995
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anwell Bone Cave is
part of the Banwell
Caves
Site
of
Special Scientific
Interest and is also a candidate
Speeial Area of Conservation for
hibernating greater horseshoe
bats.
Banwell Bone Cave is filled by
sands containing a large and varied
Pleistocene mammalian fauna. The
cave is at the western end of the
Banwell Hill limestone ridge on the
Mendip Hills in Somerset and was
originally discovered by miners
following
baryte-galena
smithsonite mineralization from the
Banwell Stalactite Cave, some
lOOm east along the ridge. The cave
chamber is about 10 metres across,
and when found, it was nearly full

A four page special
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Nancy Parkinson
English Nature
to the roof with sand, loose stones and a
great quantity of bones.
The cave contains the fossilized
remains of at least 21 different types of
vertebrate, primarily mammals, including
prehistoric elephants, woolly rhinoceros,
bears and cave lions. It is thought that these
animals fell into the cave through a large
hole in its roof, and died during the last Ice
Age. Under the Geological Conservation
Review, the site was identified as one of 31
in England holding this type of interest.
In the I820s, when the cave was first
excavated, people believed that the
fossilized bones were the remains of
animals that did not make it into Noah's
Ark. The Bishop of Bath interpreted the
pre-Darwinian bone finds as wonderful
evidence of the Noacian flood. He

sponsored William Beard, a farmer turned
bone collector, and the Reverend David
Williams t~xcavate the ca;e. It has since
undergone several excavations, the most
extensive of which were in the 1950s.
However, most specimens of Quaternary
mammal bones were excavated by Beard
and Williams. Whilst many impressive
fossil skulls have been removed to
museums, several of Beard's original bone
stacks remain within the cave.
A two-year English Nature project to
monitor ,the temperature, relative humidity
and CO 2 levels in the cave revealed
problems of excess water penetration and
very high humidity which had encouraged
fungi growth in the collagen of the bones
and led to some softening of the bones. In
the autumn of 1998, rescuers removed
scientifically important bone material
exposed in the 1950s, and also removed a
large pile of spoil dumped in the cave by
excavators. Eighteen tonnes of material was
removed with 1,477 whole or partially
complete bone specimens and 6,284
fragments. Somerset County Museum has
washed and air-dried them for curation. The
in situ deposits and Beard's bone stacks are
thought to be stable as they are protected by
sediments.
Banwell is one of the richest and most
accessible sets of cave deposits, and is the
forerunner of a new £100,000 Earth
heritage programme to be launched later
this year by English Nature (see page 18).

Far left, the BanweJl Bone Cave. Above, Banwelt's
treasures see daylight again, being examined by
English Nature Conservation Officer Stephen Parker,
Dennis Parsons of Somerset County Museum and
site owner Yvonne Sargent. Below, one of the
subterranean bone stacks. (Photos by Julian Comrie)

Banwell site enhancement will include
cleaning and tidying and taking more spoil
from the western end of the cave for
curation at Somerset County Museum. •

an

ynydd Parys, on the
north coast of Ynys
Mon, North Wales, is
the source of rrrixed
CuJZnJPb ore deposits that once
dominated the world's copper trade. In
its heyday in the late 18th century, it
employed over 1500 workers, making
the present small town of Amlwch and its
port the second most important in Wales.
It produced copper to service the
industrial revolution and to sheath the
warships that enabled Nelson to win at
Trafalgar.
The ore deposits themselves are
interpreted as being of a sea-floor volcanic
exhalative origin ("Kuroko" type) and are
unique in the UK. Their oxidation,
particularly of the waste pyrite, has
generated a remarkably acidic and
colourful environment with a consequent
peculiar ecology and mineralogy.
Recent mining (daning from 1768) was
initially opencast, but later developed
under Cornish direction through shafts up
to 300m deep with over 12km of wOFkings.
Underground mining effectively ceased in
the late J9th century, although a remarkably
efficient recovery of copper from solution,
by precipitation with scrap iron in a system
of ponds, continued into this century.
Anglesey Mining plc is still prospecting for
new workable deposits today.
This intense industrial activity has left
an important legacy which has survived
subsequent developments and the attempts
at reclamation which have obliterated so
many other famous metal mines in the UK.
This legacy spans social history and
industrial
archaeology,
prehistoric
archaeology, geochemistry, mineralogy and
microbiology. Its conservation is the aim of
the recently formed Amlwch Industrial
Heritage Trust and Parys Underground
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limestone valleys, and establishing new,
lower-level cave passages, can be seen at
several places in the area. It is particularly
clear at the Creag nan Uarnh. with the Bone
Caves now stranded high above the valley
floor and two lower, former spring levels
seen closer to the normally dry stream
channel. The present spring level is farther
downvalley at Fuaran AUt nan Uarnh.

nderg
Group. This is particularly true for the
underground workings, where a unique
protected environment exists - one whose
riches have only recently become
appreciated generally.
So often such workings have been
sealed irreversibly and indiscriminately in
the name of public safety (i.e. insurance).
This was the case at Mynydd Parys, where
over 100 shafts were sealed in the 1980s,
but fortunately access has been regained to
some 1.5km of these workings. Their rich
resources
include
the
mining
methodologies of the 18th-19th centuries,
but more importantly they extend back over
3,500 years to workings recently dated to
the Early Bronze Age. Valuable exposures
of the primary mineralisation in stockwork
and sediments are available, together with
an impressive array of secondary minerals,
including several that are rare or unique in
the UK (e.g. antlerite - CU3(S04)(OH)4;
basaluminite - AI4(S04)(OH 1O.5H20). A
remarkable water geochemistry has
developed with pH values down to 2 and Fe
concentrations up to 40 mM, accompanied
by high levels of AI, Cu, Pb, Zn, As etc.; A
fascinating set of bacteria (Thiobacillus and
Leptospirillum ssp.) thri ves in nhese
conditions to produce strange gelatinous
streamers. All these aspects are now
subjects ofacnive international research and
it is therefore important that selected
examples of such unique scientific
resources are recognised and protected.

The 'alien's eye' stalagmite (above), clearance after a
roof collapse (left) and (below) an acid pool in Mynydd
Parys Copper Mines

(Photos by Tony Rogers, Countryside Council for Wales)

he Inchnadamph National
Nature Reserve in the
Scottish
North
West
Highlands
is
unique
amongst Scottish NNRs for its limestone
cave systems. Cave sediments, some
containing the bones of animals no
longer found in Britain, and stalactites
and stalagmites (which can be dated),
hold clues to past environments.
Some time in the Quaternary Period
(roughly the last two miUion years), the
impermeable cover of old, crystalline rock
was breached by glacial erosion to reveal
underlying limestone. Water worked
through to form cave systems. Data from
stalagmite flowstone (or 'speleothems')
from the oldest caves suggest that around
250,000 years ago, large, rounded cave
passages formed at the level of a stable
water table. Subsequent glacial erosion
lowered the level of adjoining valleys,
causing the water table to drop and the cave
ground water to surface through new
springs at lower levels. Nowadays these
original underground passages are
accessible only to properly equipped
cavers, except for the short, high-level
caves that make up the Creag nan Uamh
Bone Caves.
This pattern of glacial erosion lowering
land levels and water tables, leading to
progressively lower springs in the

During warmer periods between
glaciations (interglacials), water dripping
into air-filled cave passages deposited
stalactites and stalagmites. Although no
faunal evidence from the last interglacial,
125,000 years ago, has yet been discovered
at Inchnad~ph. cave deposits of this age
in northern England have yielded the
remains of hyaena and hippopotamus,
showing that the climate was much warmer
than now. It is interesting to speculate that
similar animals may have been present at
this time in the Inchnadamph area - or
would the harsher highland
climate have dissuaded them
from moving so far north?
Arourd 100.000 years ago
the climate appears to have
fluctuated between harshly cold,
polar desert conditions with a
tundra-type vegetation, and
slightly warmer conditions when
a still-treeless,
steppe-like
vegetation developed. Around
40,000 years ago, evidence from
the Creag nan Uamh Caves
reveals the tundra was being
grazed by herds of reindeer,
preyed upon by wolves and
bears. Other scavenging animals
such as arctic fox, arctic
lemming and northern vole were
also in the area then.
Inchnadamph is a key area
for Quaternary research and
e,nvironmental interpretation. It
has the thickest limestone strata L~"~i1'l
in Scotland, and consequently ~,..~. 
Scotland's most extensive cave

Tim Lawson
Geography Department,
University of Edinburgh

systems. These hold unique sedimentary
evidence, relating to various phases in the
development of the surrounding landscape.
The analysis of the sediments trapped in the
caves, together with the fossil remains they
contain, has enabled a degree of palaeo
environmental reconstruction rare in a
Scottish context. The Creag nan Uarnh
Caves have yielded the single largest
collection of Middle and Late Devensian
faunal remains yet found in Scotland,
giving a unique insight into environmental
changes over the last 40,000 years.
The glacial and postglacial history of
the area, including vegetational and faunal
changes, forms a major strand in
understanding the links between geology,
landforms, natural history and landscape.
There is outstanding potential for
interpretation, and the area is integral to the
exciting new Earth heritage centre being
developed at Knockan (issue 10).
The entrances to Creag nan Uamh Caves,
Inchnadamph NNR in the Scottish North West
fjighlands. (Photo by Tim Lawson)
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his month (July) sees the
start of an exhibition
celebrating the 150th
anniversary
of
the
introduction of the Maastrichtian Stage,
the youngest time slice of the Cretaceous,
dated between 71.3 and 65.4 million
years ago.
Fittingly, the exhibition opens at the
Natuurhistorisch Museum, Maastricht. It
was in the St Pietersberg area, just south of
the city that in l849, a young Liege
geologist, Andre Dumont, noted the chalky
deposits exposed along the River Maas
(Meuse) were not uniform. He coined the
name 'systeme maestrichtien', now
Maastrichtian Stage, for rocks lying above
the so-called 'couche it coprolithes', a thin
bed full of fossilised faecal pellets.
Rocks of equivalent age to the 65
million-year-old Maastrichtian are found all
over the world. Their fossil contents vary,
with those in the Maastricht area
charactel1sed by animals and plants typical
of shallow, sub-tropical seas. Amongst
these are the mosasaurs - giant, voracious
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New geological
scheme
nderground

Kate Jeffreys
English Nature

ithout sites like
BanweU
there
would
be
no
knowledge of who
or what lived in periglacial Britain. The
collaboration between English Nature
and its partners (Somerset County
Council, the Natural History Museum,
local cavers, the landowners and others)
should safeguard the scientific and
historical interest for years to come.
Now that the very best geological sites
in Britain have been appraised through the
Geological Conservation Review, the
emphasis shifts towards enhancement.
English Nature will shortly launch a major
initiative to give selected SSSIs a facelift
through site clearance and to raise the
profile of Earth heritage in general.
Banwell Bone Cave is the forerunner.
The two-year programme has budget of
£100.000 for 1999/2000, with an initial 75

sites being selected for work under eight
themes:
Climate change, past and present
The diversity of life
• Sites under threat
• Geology on your doorstep
• Geology and man, rocks as a resource
• Ice and fire
• History of geology
• England's geological past - the
evolving jigsaw
The first priority is practical
management of the sites, including
appropriate interpretation and access. The
more robust sites will be publicised to
ensure that rocks star! to get their fair share
of attention within and outside the
conservation world. The programme will
supplement the day-to-day care of
geological SSSIs undertaken by their
owners and managers in partnership with
English Nature.

The
challenge
of
geological
enhancement is to cater for the disparate
needs of different groups who use the site
today and who might use it in the future. At
Banwell, Somerset County Museum staff
are piecing together the history and pre
history of the site and the surrounding area.
The involvement of local people and caving
groups in the excavation shows how much
the community values its caves, as much
for their history as geology.
Other sites may not be popular today,
but need to be conserved for future
generations, since geological techniques,
knowledge and thinking all change and the
same site may be looked at in different
ways at different times. In the 1830s,
Banwell was thought to support the theory
of the Great Rood. Today, the bones are
seen in an evolutionary context. I wonder
how the site will be interpreted in the next
century? •

marine lizards - whose discovery in the late
18th Century led scientists to consider the
concept of extinction for the first time.
By happy coincidence, we are currently
excavating a fully grown Mosasaurus
hoffnUlnni, the largest species of marine
lizard known to date, at the ENCI
Maastricht BV cement plant in the St
Pietersberg. However, work will not be
complete in time to incorporate the skeleton
into the exhibition.
While the mososaurus will not be there,
a number of notable items will be. The first
display illustrates life on land during the
Maastrichtian, and features pygmy
dinosaurs from Romania and the first
di nosaur remains collected from the
Sultanate of Oman (Arabian peninsula).
The second display focuses on life in the
seas, distinguishing cold and waml water
settings, with material from Poland,
England, Denmark, Oman, and the
Maastricht area itself. The third considers
the very end of the stage, the so-called
Cretaceous-Tertiary or KIT boundary, with
a meteorite striking the earth, causing many
species extinctions.
After Maastricht, the exhibition will
tour Europe, Oman, and the United States
until 2002.

As a further celebration of the 150th
anni versary, the Natuurhistorisch Museum
hosts a three-day conference from 18-21
November to allow scientists from all over
the world to report on their work on the
Maastrichtian. This follows an event four
years ago, when stratigraphers and
palaeontologists met in Brussels to discuss

the boundaries between the Cretaceous
stages. The recommendations of the various
working groups were discussed and voted
upon and the November event will act as a
sort of interim report.
The Maastrichtian was confirmed as the
youngest stage of the Cretaceous following
a revision of belemnite species in 1951 by
the Russian palaeontologist Juri Jeletzky.
Today, the discussion focuses on where to
define the lower boundary of the stage
(with the ~erlying Campanian Stage).
The upper boundary, which coincides with
the base of the Palaeocene and the impact
of the Chixculub meteorite in Yucatan
Peninsula - (Mexico), is marked in the
Tunisian desert near El Kef with a golden
spike.
For more information, contact:
Natuurhistorisch Museum Maastricht, PO.
Box 882, NL-6200 AW Maastricht, The
Netherlands, phone (+ 31) 43-350 5490, fax
(+31) . 43-350
5475,
e-mail:
mail@nhmmaastricht.nl,
web:
\\ \\ \\.nhmmaastrichLnl •

Reconstruction of a skeleton of the largest marine
lizard known, Mosasaurus hoffmanni at the
Natuurhistorisch Museum Maastricht (far left).
Working on the ENCI-Maastricht BV quarry, south of
Maastricht (above). The articulated scapula
coracoid. or shoulder girdle, partially freed from the
surrounding rock (below). (Photos courtesy of
Natuurhistorisch Museum Maastricht)
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Dudley Museum and
Art Gallery

F

orget Jurassic Park - take a
trip to Jurassic seas, courtesy of
Dudley Museum and Art
Gallery's
new
temporary
exhibition, World of the Sea Dragons.
Billed as 'a trip into the ocean depths to
encounter monster fossils from Jurassic
seas', the exhibition is appropriately
theatrical. Subtle lighting, submarine sound
effects and superb backdrops by up-and
coming palaeo-artist Robert Nicholls
provide just the light atmosphere.

Displayed are 19 cases of marine fossils
- both vertebrate and invertebrate, the vast
majority from the British Lower Jurassic.
The centrepiece of the exhibition is a
unique 'twin' display comprising Britain's
most complete pliosaur (Peterborough
Museum's 6m long Dogsthorpe pliosaur,
Simolestes) and a complete Jurassic
crocodile (Metriorhynchus), collected
privately near Peterborough several years
ago. The crocodile skeleton still bears the
memento of a pliosaur bite - a tooth
embedded deep in its legbone.
Other vertebrate highlights include an
ichthyosaur
With
embryo
and
a
reconstructed hybodont shark (both from
Lyme Regis). A feast of invertebrate fossils,
including
cephalopods,
crustaceans,
echinoderms and plants, are also on view.

While Sea Dragons is similar in theme
to recent museum exhibitions of Jurassic
marine reptiles, such as those held at York
and Bristol, what makes this little
exhibition so special is that the specimens
on view represent the cream of British
Jurassic material discovered over the past
decade or so. This has been achieved not
only through the traditional channel of
inter-museum loan but, more significantly,
by enlisting the support of key private and
professional collectors and borrowing their
choice specimens. Consequently, most
items in the exhibition have never been on
public view before.
Individual
contributors
include
Cheshire-based collectors Andy Cowap and
Martin Rigby, and established professional
collectors from the Dorset coast David
Sole, Cluis Moore and Peter Langham.
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Enter
the
Above, a young visitor gets close to the skull of
Peterborough Museum's pliosaur Simolestes. The
creature is believed to have died in adolescence.
Below, a Lower Jurassic hybodont shark from
Charmouth reconstructed by its discoverer, Chris
Moore.
(Photos by Dudley Museum and Art Gallery)

Their material has been prepared to the
highest standard - a noteworthy example is
a unique piece from Lyme Regis containing
almost 300 Promicroceras ammonites,
painstakingly 'prepped' by Andy Cowap to
give a remarkable snapshot of the Jurassic
seabed.
Museum specimens account for less
than 20 per cent of exhibits. Contributing
museums include Blistol and Peterborough
Museum and Art Galleries, the Yorkshire
Museum, Manchester Museum, Lapworth
Museum and the National Museum of
Wales.
Over and above its quality, the most
important achievement of Sea Dragons is
that it has been produced as a result of
partnership
between
museum
and
professional collector. This relationship has

N!
been strained in recent years due to
differences in opinion over ethics, and the
outrage caused by illicit professional
collecting from a number of important
'integrity' sites. As a curator myself I
deplore such activity, but welcome the co
operation between responsible professional
collectors and museums such as that
practised at Scunthorpe in the early 1990s,
in which the local museum gained the most
important specimens discovered during
commercial
collecting
from
the
Frodingham Ironstone.
Sea Dragons has been a deliberate
attempt to 'build upon the move towards
greater co-operation and understanding
generated at the Future for Fossils
conference held in Cardiff in 1998. In truth,
without the unselfish and enthusiastic help
of collectors it would not have been
possible to produce the exhibition at all.
The end result has been to the benefit of
everyone. The collectors can take pleasure
from seeing their finds on view. The
museum can pride itself on an exhibition of
supreme quality. Most of all, the visiting
public are gaining a unique glimpse at,
hitherto hidden gems from our rich
geological heritage. •
World of the Sea Dragons runs until 4
September.

This

month

(July)

it

is

complemented by Monster Art, another
'first'

featuring

original

works

by

celebrated British palaeo-artists such as
John Sibbick, Jon Hoad, Luis Rey and
Steve Kirk. Who said fossils were dead?

or the

UNESCO GEOPARKS constitute a
new initiative to protect and develop the
Earth's heritage sustainably.
Knowledge of and respect for our
geological heritage are vital to the holistic
approach necessary for sustainable
development.
The history of our "Blue Planet" and
solar system started some 4.5 billion years
ago and the history of organic life up to 3
billion years old can be traced through
fossils all over our planet. The World
Heritage Convention wants to reflect this
by placing our most prominent and
representative
geological
and
palaeontological sites on the UNESCO
World Heritage List.
Among the 582 sites on the List, only
3% are important for geological and
palaeontological phenomena. Among those
currently protected are the Grand Canyon in
the USA, Giant's Causeway in Ireland and
the Messel Pit fossil site in Germany. In the
UK, the Caimgorms and the East Devon
West Dorset Coast are to be nominated for
future WHL status.
International awareness
As a logical extension to WHL sites,
UNESCO plans to launch Geoparks to
lDcrease international awareness of Earth
heritage sites. The programme aims to
enhance the value of sites while creating
employment and promoting regional
economic development. The 'UNESCO
Geopark' label will become synonymous
with environmental protection and
development. Some 20 territories will
receive this distinction every year until,
eventually, some 500 Geoparks will be
recognised worldwide.
Geoparks will be territories where the
Earth's geological heritage is safeguarded
and sustainably managed, but we recognise
that success can only be achieved through
strong local involvement. Geopark
nominations must therefore come from
local communities and local authorities
committed to developing and implementing
a management plan which meets the
economic needs of local people and

The third article
in a series
pinpointing
organisations
involved in Earth
Heritage
Conservation

-

Geopark earmarked: Greece's petrified forest of Lesvos, where a 4.5m high
fossilized tree trunk stands exposed by natural erosion of the volcanic rocks,

~

petrified from intense activity in the North Aegean area 20 million years ago.
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The
United
Nations
Educational, Scientific and Cultural
Organisation (UNESCO) has a unique
mandate , . break down cDmmunication
barriers and spread education and
information widely. The organisation is
endorsed by 186 Member States and, for
more than 50 years, has contributed to
world peace and security.
The World Heritage Convention was
adopted by UNESCO in 1972. bringing
together nature conservation and the
preservation of cultural sites on a global
scale. The Convention defines the kind of
sites which can be considered for the
World Heritage list and sets out its
members' duties in identifying potential
sites. 153 Governments have signed up to
the Convention.
protects the landscape they live in. This
novel initiative is an excellent means of
gaining international recognition for locally
or regionally important geological sites.
Co-ordinate efforts
UNESCO's Division of Earth Sciences
has worked with the International Union of
Geological
Sciences
(LUGS)
and
governmental institutions (including the
Joint Nature Conservation Committee in
the UK) to co-ordinate and combine several
national and international efforts dealing
with geoconservation, geotypes, geosites or
general geological heritage. The Geopark
programme will operate alongside

Biological and Earth heritage sites
should be outstanding examples,
representing major stages of the Earth's
history, including the record of life,
significant ongoing geological processes
in the development of landforms, or
significant geomorphic or physiographic
features.
UNESCO'sDivision of Earth Sciences
provides Member States with support in
the areas of sUSiainable management and
development of the Earth's mineral and
energy resources and hazard mitigation.
The Division's annual budget of over
$lmillion finances research and training,
promotes co-operation in geoscience and
encourages Earth heritage conservation.
The Geoparks programme is a logical
extension.
UNESCO's World Heritage Centre and
Man and the Biosphere (MAB) World
Network of Biosphere Reserves.
A UNESCO Geopark will:
• encompass one or more sites of
scientific importance for geology as well
as archaeology, ecology or cultural value;
• have a management plan which fosters
sustainable geotourism and socio
economic development:
• provide a means for teaching
geoscientific disciplines and broader
environmental issues;
• be part of a global network that
demonstrates best practice in Earth
heritage conservation and its integration
into sustainable development strategies. •

From the Fells to the Sea
British Geological Survey. 1998.
Geology of the country around
Lancaster - Memoir for 1:50 000
Geological Sheet 59 (England and
Wales). 181pp., ill., fuB colour. ISBN 0
II 8845268.
Here I am, trying to write a review of
this memoir, but I keep being distracted. I
try to compare it with one of the adjacent
ones, and it happens again. Did you know
they'd found Auroch and giant deer
skulls and horns when they were
constructing Heysham Harbour? And that
Landsat image on page three - I just keep
coming back to it and poring over it some
more.
This is one of the latest in the
'Memoir' series, and is apparently 'the

first comprehensive and general account
of the geology of the Lancaster district to
be published'. Sheet 59 covers the
northwestern part of Bowland Fells
(otherwise known as the Lancaster Fells),
then heads west over the Lancashire Plain
to the southern part of Morecambe Bay
and most of the Lune Estuary. In true
memoir style, it covers the detailed
stratigraphy of the sequences found in the
area, including the Quaternary, looks at
the structural and economic geology and
even assesses some of the geological
risks.
In any volume that covers such a
diverse subject area, I find that an acid
test is whether I can find the information
I am looking for quickly and easily. Often
I am dipping into it rather than reading it

cover to cover, trying to find answers to
specific questions. This memoir passes
the test with flying colours. The diagrams
are clear, as are the photographs. It's very
readable, has useful cross-references and
is also well laid out. There are fewer
colour photographs of geological
sections than in the Garstang volume
(Sheet 67, just to the south), but the
illustrations are still good. But with such
a wealth of information, I do keep getting
distracted. Now where was that bit about
syndepositional structures in the lower
Arnsbergian ... ?
Available from bookshops and direct
from the Sales Desk, British Geological
Survey, Keyworth, Nottingham NG12
5GG, ~ 0115 936 3241. Price £55.
- Anna Tyers, English Nature
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Contrasting memoirs
Howells, M F and Smith, M. 1997.
Geology of the country around
Snowdon.
Memoir for
1:50,000
Geological Sheet 119 (England and
Wales).
Akhurst, M. c., Chadwick, R. A.,
Holliday, D. w., McCormack, M.,
McMillan, A. A., Millward, D. and
Young, B. 1997. Geology of the West
Cumbria district. Memoir for 1:50,000
Geological Sheets 28 Whitehaven, 37
Gosforth and 47 Bootle (England and
Wales).
Perhaps not ,surprisingly, these two
memoirs differ markedly from each
other. While this reflects the differing
geology in each area, it also reflects the
effect that geology has had on the
landscape and land use. This shows itself
in the different emphasis in each of the
memoirs on aspects of the Earth science
disciplines.
In
an
area extending from

Porthmadoc in the south-west to the
Conwy Valley in the north-west, the
Snowdon memoir covers much of a
classic area for British geology. There is
broad coverage of all aspects of the
geology, and in the case of the Cambro
Ordovician, a marked emphasis on the
biostratigraphical
and
palaeo
environmental aspects, which, given the
past emphasis on volcarusm in the area, is
very welcome. The memoir is
particularly strong on illustrations and
diagrams, and these include several of a
palaeontological aspect. While there is
very little in the way of detailed
description of locations, there is a
comprehensive and up-to-date reference
list. Overall, this is a very useful source
for anyone working in this classic area,
and to some extent the memoir appears to
have been targeted towards a broader
audience.
Comprising the contrasting areas of
the coastal plain and the western margin

of the Lake District, the West Cumbria
memoir covers a range of varied geology.
The contrast between the two areas is
strongly reflected in the structure of this
memoir. The Cumbrian Coalfield is
present in the north of the area. Haematite
ore-bodies hosted by Carboniferous
limestone occur around the margins of
the Lake District block, and were mined
until relatively recently. Gas reservoirs
are present in the Sherwood Sandstone
offshore in the eastern Irish Sea basin,
while NIREX has investigated the area
around Sellafield for a waste repository.
All these factors have combined to
produce a memoir in which the emphasis
is on concealed, structural, economic and
applied geology. While forming only a
small section, this is the first recent
memoir to address the Lower Palaeozoic
of the Lake District.

- Dave Evans, English Nature

Case histories bring geology to the fore
M. R. Bennett and P. Doyle (Eds). Issues
in Environmental Geology: A British
Perspective. The Geological Society,
London, 1998. 438pp. Price £69 (£34 to
members of the Geological Society).
ISBN 1-86239-014-2.
This book comprises a collection of
papers presented at a conference in 1997.
Three introductory chapters address
environmental geology and sustainability
and the crucial issue of dissemination of
information to planners and decision
makers. The remainder of the book is in
four parts: 1. conservation and
recreational pressure; 2. the built
environment; 3. natural hazards in the
coastal zone; and 4. environmental
geology and education. In part I, a useful
overview of Earth heritage conservation
includes recent developments in relation

to the wider countryside, as in Natural
Areas and Natural Heritage Zones. While
the authors emphasise the importance of
raising public awareness through the
promotion of urban geology, there is
arguably an equal case for a similar
approach to rural development and
geotourism, as reflected, for example, in
Scottish National Heritage's Knockan
Centre development. The second paper in
this section addresses sustainable
tourism. Part 2 is the largest section, in
which nine papers cover a series of case
studies that span engineering geology,
waste disposal, geological information
produced by development projects,
environmental impact of lead mining,
airborne dust studies and the potential for
recovery of platinum group elements
accumulated in sediment sinks. Part 3
comprises three studies of natural hazards

in the coastal zone: Coastal cliff erosion
in England, sediment movements off the
South Wales coast of the Severn Estuary
and the value of shoreline management
planning for Earth heritage conservation.
The final part includes two papers on the
provision of environmental geology
training. Overall, this book is a useful
addition to the growing literature on
environmental geology. However, major
omissions include river and flood
management, groundwater hydrology
and soil protection, and these should
surely be added to the list of important
contemporary issues in environmental
geology in Britain. The value of the book
lies in the case studies and in highlighting
the geological dimension in a number of
key areas of environmental management.
- John Gordon,
Scottish Natural Heritage

Between Sea and Sky
Bardsey. Peter Hope
R.S.Thomas 1998

This fascinating new booklet explains the country's geological history
in clear, accessible language, augmented by some eye-catching
photography. It will interest readers of all ages.
Where did Wales come from? Travel through Wales and you will see
evidence of dramatic changes in the landscape that hold some of the
answers. Every rock exposed ... has a story to telL ..
The booklet explains that history is 'frozen' in our rocks. It vividly
describes the shaping of the Earth over millennia - how gigantic forces
have squashed and stretched and squeezed and melted solid rock like
toffee. The results of rivers of ice, the rise and fall of continents and
oceans, volcanoes, deserts, swamps and the immense power of the sea are
dramatically illustrated by spectacular. full colour photographs.
The booklet is an excellent introduction to geology. It conveys the
sense of incredible history revealed by rocks and of the relentless passage
of time.
The ice will return, the sea level will fall. The Atlantic Ocean will
shrink and as it does so, volcanoes will rear up from the abyss to make
new land, the beginnings of new continents. Elsewhere new oceans will
grow and continents cast adrift by natural forces will be destined to
wander the globe into a future we can only guess at.
The Earth story and the forces that shape it go on and on.
The booklet is dual-language and available free from the Countryside
Council for Wales HeadquaIters, ~ 01248 385500, fax 01248 355782.

Bel\veen

SEA & SKY
IMAGES OF BARDSEY

Despite attempts to temper my
enthusiasm and remain strictly objective,
I have to state at the outset that this is one
of the most beautiful and desirable books
I have seen in recent years. Although not
overtly conservation oriented, its
carefully chosen photographic and poetic
images of Bardsey Island, off the west
Wales coast, probably achieve more for
Earth heritage and nature conservation
than do many of the tailor-made texts.
The book is divided into three main
sections. The central section comprises
62 pages, each with a stunning colour or
black
and
white
photograph,
accompanied by an evocative poetic
caption. The short preceding text section
provides a concise background to the
collection of physical, historical, wildlife,
cultural, metaphysical and 'whole'
images portrayed in the central section.
The final text comprises appendices for
the photographs and poetry.
Many of the images show the
landscapes and seascapes of Bardsey in
dramatic lighting or weather conditions;
others convey how the physical terrain
underpins the lengthy and often difficult
human history of the island - for example
the stone wall made up of rough hewn
blocks of the Precambrian bedrock,
punctuated by a solitary mass of bright
pink thrift. One image shows the rich
textures of iron-stained and quartz-
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Building
Stones
of
Maidstone - Town
Centre Geological Walks. Maidstone
Museum and Art Gallery.
?

veined Precambrian rocks on the
foreshore. The caption reads:
"Here I think of the centuries.
Six million of them, they say. "
A geologist could not have put it
better!
As a professional Earth scientist
concerned
with
Earth
heritage
conservation, I often feel that our
attempts to enthuse and interest others in
our subject are lost amid the jargon of the
science. Peter Hope Jones' and R.S.
Thomas' book makes no pretence to
inform or educate in a formal sense, yet it
succeeds far better in conveying the
essence and beauty of the natural and
man-made world and the reasons why we
should treasure and protect it.
Those interested in photography
would have appreciated some mention of
the equipment used, film type and
exposure details etc. However, this is a
small point, and this is a superb book that
will enthuse anyone with an interest in
the environment. The quality of the
photographs, text and production are
first-rate. At £9.95 it is a bargain - treat
yourself!

- Stewart Campbell
Countryside Council for Wales

This short guide is attractively and
practically presented as a folded
larrrinated sheet, being both waterproof
and easily stored. Covering ten buildings
and monuments in a walk of about one
and a half kilometres through the centre
of Maidstone, the guide provides an
introduction both to the variety of
building stones used in Maidstone as
well as a range of igneous, metamorphic
and sedimentary rocks. Although the
walk could start from any point, in any
direction, it moves from the local to the
exotic, starting with the local Kentish
Rag (Hythe Formation) at Maidstone
Gaol, then proceeding to a number of
British sedimentary rocks commonly
used as building stones. It then moves on
to a variety of igneous and metamorphic
rocks.
This is a user-friendly guide which
appears to avoid jargon completely. With
its attractive format and simple structure,
it should encourage an interest in
geology.

- Dave Evans, English Nature
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A spectacular view of the Menai
Strait, where studies have yielded
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important new evidence about the
evolution of the Strait and
Caernarfon Bay.
The full story and more pictures
appear on pages 8 and 9.
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This aerial photo by CUCAP for
the Countryside Council for Wales.

