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Part of Penny Hill Quarry in the Abberley Hills of Herefordshire and Worcestershire has been prepared 
as a potential RIGS. The beds on the riglj are inverted as part 0> the Penny Hill overfold of rocks within 
the Much Wenlock Limestone FormatiGr1(Silurian). Landfill operations in the distance illustrate the 
conflict of conserving exposures and restoring mineral workings. (Photo by Peter Oliver) 

n my first editorial as Managing Editor ofEarth 

Heritage's predecessor, Earth Science Conservation 

(January 1992), 1 wrote that the maga:ine would cater 

more effectil'ely for a wide ranging audience. In preparing this, my 

last editorial, I thumbed through our back issues and realised that 

we hlll'e more than achieved this goal. 

Since January 1992. our pages have Au 
borne witness to an upturn in public 

awareness through carefully targeted 

interpretatil'e actil'ities, to the 

development of the R1GS initiative through the hard work and 

detennination of local people. to the emllltion ofplanning 

legislation in favour ofour cause, and to the integration of 

geological and landscape conservation with the 

consen'ation of hiodiversity. archaeology and soils. 

1n handing Ol'er the reim to Rob Threadgould
 

(Scottish Natural Heritage). 1 am confident that these
 

trends will continue. Increasing public llImreness and
 

people involvement. and sustaining the holistic approach
 

to nature conservation are importallt messages
 

for the jilture.
 

Mike Harley 
Managing Editor 

Cover pictures - The Menai Strait and Britannia 

Bridge (Photo by Stewart Campbell). Inset: Velvet 

swimming crab, Menai Strait (Photo by Lucy Kay). 

See pages 12 - 14. 
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The Hereford and 
Worcester RIGS Group 
has advanced the cause of 
geological conservation 
by securing a grant of up 
to £123,000 from the 
Heritage Lottery Fund. 

The grant success is the 
first for UK geological 
conservation and it paves 
the way for other RIGS 
Groups to make similar 
applications. 

The money will t1nance a four year project to 
identify and record some 2,000 sites 
throughout the county. It will fund a RIGS 
Director of Conservation, a Data Manager 
and expenses for site assessors. 

Hereford and Worcester RIGS Group 
Voluntary Co-ordinator, Peter Oliver, one 
of the Group's three-strong organising 
team, put together a detailed application 
to the Fund. 

Site information will be supplied by 
geologists and geomorphologists on 

The Heritage Lottery Fund publishes a 
simple tick box guide for organisations 
who want to apply for a grant. If the 
answers turn out correctly, it is worth 
asking for the Fund's Guidelines and 
Applications Pack. For copies of either, 
contact the Heritage Lottery Fund, 
National Heritage Memorial Fund, 10 
St Janles's Street, London SWIA lEF, 
"5' 0171 747 2088. 
• The Charities Aid Foundation has 
published a directory listing UK Trusts 
which fund environmental causes. 
Hundreds of organisations are listed in 
the directory, which is a supplement to 
the Directory of Grant Making nusts, 

data 
be 

Any RIGS 
collected will 

Geology Locality Record fOlms. These will 
be processed by the Data Manager and stored 
on computer in the RIGS Recording Centre 
at Worcester College of Higher Education. 
The data manager is in post part-time, 
funded by English Nature. The organisation 
is represented on the RIGS Group organising 
team by Herefordshire Conservation Officer 
Helen Stace. Alan Cutler, Chairman of 
the Black Country Geological Society, 
is the third team member. 

known to 
m any 
as the 
'grant 
seeker's 
bible'. It aims 
to provide an 
accurate profile 
of money-giving 
Trusts, reflecting 
their funding priorities. 
The Directory of Grant Making 
Trusts's Focus Series - Environmental. 
Animal Welfare and Heritage 
(ISBN I 85934 016 4) is available from 
Biblios, priced £19.95, 'l5' 01403 710851. 

Follow the money _ 

readily available to anyone 
who contacts the Recording 
Centre. Peter intends 
that the RIGS Group 
popularises its service by 
enlisting representatives of 
organisations, and by 
maintaining frequent 
contact with schools, 
colleges, museums, local 
authorities. wildlife trusts 
and natural history groups. 

Peter has been responsible 
for organising the Group and planning future 
funding from the outset and is delighted with 
the Lottery breakthrough. He is willing to 
advise other RIGS Groups on making 
an application and can be contacted on 
"5' 01562 753154. 

Logo to
 
Wales
 

The Association of Welsh RIGS
 
Groups (AWRG) has adopted a
 
stylised trilobite as its logo.
 

The design was created by 1010 
Williams of Gwynedd and Mon 
RIGS Group after consulting the five 
Welsh Groups. In red, white and 
green, the Welsh flag provided the 
idea for the colours. The trilobite is 

a typical Welsh iX~ 
fossil, found in 0 / G 
rocks which Q-" <5' 
accumulated 
on the 
margins of the 
Palaeozoic-age 
Welsh Basin. 



Reading the landscape of Orkney featured 
large at the Orkney Science Festival in 
September. Anyone who has been to, or 
seen pictures of, Orkney may think that the 
islands' different landscape characters are 
few and far between. In fact, there are at 
least 13 in and around Stromness alone! 
What the landscapes of Orkney reveal 
formed the basis of four talks and field 
visits by Scottish Natural Heritage. 

Beginning. as ever. with the foundations, 
Clive Mitchell talked about the rocks of 
the islands. how they formed in deserts 
when Orkney lay just south of the equator 
(yes, really!) 400 million years ago. the forces 
that cause continents to drift about the face 

Andy Tayfor (SNH) explaining machalr soil formation. 

Orkney Landscape:
 
Read all 

about it
 
of the Earth, and how those same forces 
drive global climate change. 

John Gordon continued the theme, whilst 
shifting the focus from rocks to ice. He 
explored how the waxing and waning of 
ice sheets during the Ice Ages affected Orkney 
over the past two million years or so - and 
explained how there is every chance that 
thick ice will once again cover Orkney. 
Generally. the effect of ice on the Orkney 
landscape is subtle, although there are 
exceptions, like those of Hoy, where the ice 
carved the northern most conies in the UK 
and classic U-shaped troughs. 

It was left to Andy Taylor to dig the dirt. or 
more accurately the soil. for which rocks and 
glacial deposits form the basis. Andy talked 
about the various soil types that occur in 
Orkney and how soils form with and without 
human activity. His talk emphasised the 
astonishing evidence found on Sanday for 
man-made soils dating back to 3000 BC. 

Finally. tbe threads were pulled together by 
Laura Campbetrs talk on the variety of 
landscape characters. 

Having read the landscape. it was time to feel 
it. The afternoon was spent visiting Aikerness 
to look at fossilised shell-sand and a soil 
profile. as well as a 'Cook's Tour' of some of 
West Mainland. 

Sir 

I read Laurie Richards' article on 
reclamation in the July '96 issue with 
interest but a little disappointment. In 
advocating a holistic approach, he seems to 
have forgotten one very important element 
in the value and interest of any piece of 
land - the human history that it reflects. 

A great deal of significant industrial and 
social history has been swept away in 
the course of 'improving' derelict land 
in the recent past. Archaeologists were 
hoping that reclamation agencies had by 
now been sufficiently alerted to the 
historical value of much of this land, so 
that human history would have been one 
of the factors automatically considered. It 
seems not. For instance, in mentioning 
Alderley Edge mines, Dr Richards doesn't 
refer to the fascinating evidence for Bronze 
Age mining on the site. Such evidence 
may exist elsewhere, but is vulnerable 
to 'reclamation'. 

LETTER 
THE HOLE IN 
HOLISTIC... 

Frances Lynch 
School of History and Welsh History, 
University College of North Wales, 
Bangor, 
Gwynedd LLS7 2DG. 

• The Editor welcomes corresponden.ce. 
Please keep letters brief and send them 
to the Managing Editor; whose details 
appear on page 23. We may have to edit 
long contributions. 
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Above, .The Sarawak Chamber. The enlarged inset shows a human on one of the 
boulders, giving an indication of scale. Left, Eric Gilli. 

French geologist Eric GiIIi has been named You can judge the scale of the Chamber for 
an Associate Laureate in the 1996 Rolex yourself from the photograph. 
Awards for Enterprise for pioneering work 
in studying traces of ancient earthquakes in • Application forms for the 1998 Rolex 

Awards can be obtained by writing to 
The Secretariat, The Rolex Awards for 
Enterprise, PO Box 1311, 12l! Geneva 26, 
Switzerland. ~ 

caves. 

His project, which runs until June 1997, 
involves caving expeditions in Costa Rica, 
Japan and California, all areas of high 
seismic activity, to compare cave damage 
with earthquakes of known dates and 
intensities. 

Traces of earth tremors can include large 
numbers of broken stalactites, or stalactites 
and stalagmites that no longer face each other. 
The research can provide valuable, but 
previously unrecorded, information on 
earthquakes. 

More spectacularly, Gilli has previously led a 
team to photograph Malaya's Sarawak 
Chamber, the largest known underground 
karstic room, discovered by British cavers in 
1980. It is 600 metres long, 4 I5 wide and 100 
high, with no supporting pillars. 

Getting there involved a jungle trek, an 
underground crossing of a 500 metre lake, 
followed by a 500 metre-long stream with 
powerful currents, and then negotiating giant 
boulders in a dangerous dry zone. Said Gilli: 
"The Chamber was, in fact, rather ugly, an 
enonnous mass of earth with a rather low 
ceiling. But it is so big, you lose your bearings. 
It was very eerie." 

ary tes 
Entries are published free as long as we have space and 
the events have a geological interest. Diary dates for the 

July 1997 issue of Earth Heritage should be sent by May 
23 to Seabury Salmon, Salmon Widman & Associates, 

Mosterley Farm, Cound Moor, Shrewsbury SYS 6BH, or faxed 
to 01694 731690 or e-maiIedtosalrnon.widman@dial.pipex.com 

MARCH 1997 

Saturday, March 15. Cornwall RIGS 
Group field trip to Portquin RIGS, led by 
John Macadam. 14.30-16.30. Meet 
Portquin National Trust car park. 

Sunday, March 16. Postcards from the 
Past Natural World TV broadcast on 
how the British Isles were put together. 
17.55 BBC2. 

Sunday, March 16. Cornwall RIGS 
Group field trip to Helsbury Quarry, 
led by John Macadam and a natural 
historian. 10.00-12.00. Meet at layby at 
quarry entrance. 

Saturday, March 22. Cornwall RIGS 
Group field trip to St Erth Pit, led by John 
Macadam, for Fox Club and Rockwatch 
children. Details from 'ii' 01872 73939. 

AUGUST 1997 

Monday, August 11 - Monday, August 
18. Scottish Geology Week. See page 8. 

SEPTEMBER 1997 

Friday, September 26 - Sunday, 
September 28. Annual forum of Welsh 
RIGS Groups, Llangollen. Derails from 
Cynthia Burek 'IS' 01244 375444. 



Who owns that RIGS9

a practical guide to procedure
 
One of the most time-consuming and 
often difficult tasks encountered by 
RIGS Groups is discovering who owns 
a potential RIGS. 

These procedural guidance notes may 
simplify finding site owners and notifying 
RIGS to local authorities. They were 
prepared as part of an environmental 
conservation training course undertaken at 
the Countryside Council for Wales, Bangor, 
in conjunction with the Scottish Wildlife 
Trust. 

This pilot study used 20 sites to see if often
lengthy detective work could be 
streamlined. 

If a prospective RIGS is on private land, 
access permission must be obtained. At this 
stage, the nature and possible importance 
of the site, and what the RIGS scheme is 
about, would be explained to the landowner. 
It would also be explained that the site will 
not necessarily be chosen as a RIGS. 

RIGS owned by organisations like the 
National Trust and The Wildlife Trusts are 

probably easiest to deal with; their land 
holdings have clearly defined boundaries 
and if a RIGS lies within them, the 
organisation concerned will own it. 
Unfortunately, the ownership of most sites is 
unknown, and the following procedure can 
be used to investigate ownership and inform 
of RIGS status. 

Site proposers or adopters may sometimes 
know who owns their particular RIGS. If not, 
local Country Conservation Agency officers 
may be able to help. In Wales, all sites 
should be discussed with them before 
attempting to contact owners. They may 
know of access problems or ownership 
disputes. 

Contacting the relevant officer in the local 
authority is the next step in trying to trace 
RIGS ownership details. If the authority is 
unable to help, the search must be taken 
into the field. This involves knocking on 
doors, and, if this fails, tenants or 
neighbours may be able to help. 

Once the owners have been traced, they 
should be formally notified of the RIGS 

interest on their land and the geological 
importance of the site. 

It is essential that new RIGS owners receive: 

• Information about what RIGS are, and 
the implications (or lack of them) of having 
a RIGS on their land. 

• A map with a clearly marked site 
boundary. 

• A brief description, in layman's terms, 
stating why the site has been chosen as a 
RIGS. 

• A full site description, if available. 

Once the owners have been notified of the 
RIGS interest on their property, details of the 
site should be forwarded to the relevant 
local authority for formal notification and the 
site details should be incorporated into the 
RIGS Group's database. Where all efforts 
have failed to trace an owner, the site can be 
notified directly to the local authority with a 
note to th is effect. 

Niall Evans, 
Scottish Wildlife Trust 

Limestone
 
paveDlent

saved 
A large area of limestone measures, local Wildlife 
pavement has been saved Trusts, English Nature and 
for conservation following similar bodies." 
agreement between Cumbria Had the Estate not agreed to 
County Council and Lord give up the planning consent, 
Lonsdale, the owner of Orton the area could have been 
Scar, Cumbria. The quarried for the garden
agreement revokes planning rockery market right up until 
permission for the removal of the year 2042. The Scar is 
stone from the site. part of the second largest 

Robert Benson, speaking for limestone pavement area in 
Lord Lonsdale, said: "Some the country. 

time ago, Lord Lonsdale and "Limestone pavements are 
the Lowther Estates Trustees globally rare. Those in the 
took the decision to turn in Orton to Asby area are some of 
the planning consent when the the most impressive in 
current tenant's lease expired. Europe," said Simon Webb, 
It demonstrates the Estate's English Nature Conservation 
support for conservation Officer in Cumbria. 

A First 
for RIGS
 
Mynydd Bodafon in Anglesey has 
provided the first soil site in Wales to be 
designated a' RIGS. The exposed 
podsolic soil can be seen in a disused 
gravel pit, some 40 metres long and up to 
2.5 metres deep. The lowest horizon is a 
red-coloured drift deposit, a remnant of 
Devensian glaciation. This is overlain by 
periglacial head and loess. 

The site was visited by the Gwynedd and 
Mon RIGS Group and the succession was 
explained by David Jenkins, who 
recommended it as a RIGS in a 1995-96 
Countryside Council for Wales/RIGS 

New quarry

nafure
 
reserve
 

Coombs Quarry, in Thomborough, 
near Buckingham, has been 
officially opened as a RIGS. The 
quarry, owned by Buckinghamshire 
County Council, was first re-opened 
to the public in 1993 after almost a 
century of disuse. 

Now, British Gas have helped fund an 
interpretation panel and English 
Nature co-funded a leaflet produced by 
the Council. It is available from Helen 
Gamble in the Council's Countryside 
Section, ~ 01296 383392. 

The Quarry exposures date to the mid 
Jurassic and the limestone base 
contains numerous marine fossils. 

research report. The Gwynedd and Mon 
site selection committee later approved the 
site, which lies on land owned by the 
Anglesey County Council. It will soon be 
formally notified to the Council for 
inclusion in its structure plans. 

Dynamic Earth

receives £15 million boost
 

Dynamic Earth, a project to 
pro'Vide a unique geological 
visitor l'eDtre. has received a 
boost of a £15 million grant 
ftom the Millennium 
COIllIQission. It is the second 
largest grant to Scotland from 
the Commission. 

The Wi/liam Younger Centre designed to hold the Dynamic Earth EXhibition, in the shadow of Salisbury Crags. Edinburgh. 
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SCOTTISH GEOLOGY WEEK 
11th - 18th August 1997 

Scottish Geology The programme is 
Week aims yet to be finalised, 
celebrate the so if there are 
diversity of any events in 
Scotland's particular you 
geology, would like to 
and mark see or that you 
the bicent- would like to run, 
enary of the death please contact Judy 
of James Hutton Glimshaw, Scottish 
and the birth of Charles Lyell, through 100 Natural Heritage, 2 Anderson Place, 
nationwide events. Ranging from talks to Edinburgh EH5 6NP, or e-mail: 
guided field trips, exhibitions with 'hands esb@rasdsnh.demon.co.uk 
on' workshops and competitions for The Scottish Geology Week Web 
schools and community groups, these page can be found at: 
events will take place all over Scotland in http://www.geo.ed.ac.uk/scotgeol/ 
villages, towns and cities. • 

SEACHDAfN CLACH-EOLAS m H-ALBA 

I1mb- 18mh Lunasdal 1997 

meet a longstanding need for quality 
information on this complex area. Both 
projects highlight how using the RIGS 
framework can produce quality scientific work 
at modest cost. 

The Chairman closed the meeting echoing the 
call for a holistic approach to RIGS 
designations. Many sites have soil or 
bi'ologicaI features of note. Others have 
industrial archaeology or local history value, 
and this can be used to involve local 
communities. There is also a message to study 
the requirements of teachers within the 
National Cuniculum. 

Thanks to CCW staff for the Forum booklet 
and organisation and to the South Wales Group 
of the Geologists' Association for the 
excursions. 

John Conway, 
Chairman. Association of Welsh RIGS Groups 
1996 and Glamorgan-GlVel1l R1GS Group 

A journey through 
the Ocean Crust 

Unsl, the most northerly Shetland 
Isle. is a classic example of an 
ophiolite - a piece of oceanic crust, 
here found sitting on top of the 
continental crust, Scottish ~atural 

Heritage are planning an exciting new 
exhibition and trail to interpret its 
out"tanding geological features. 

These include the contact between 
oceanic and continentnl crusts and the 
associated ran: mineral>. Also displayed 
will be the island's many illustrations 
of tlle imponance of geology to the rCSl 
of lhe nalural heritage. including lhe 
nature of the landscape. and human 
economic activity. 

Visitors will Jiscuwr more about 
the geological proces~es that shape 
the Eanh and generate life. as well 
as the more tangihle impacts of 
geology on modem environments and 
human culture. 

RSPB and RIGS Group protect fossil insects-

Bolsover Drogmrjly, ProIIJ<ioMlD erwipr:erit/Qe, 

fiJrewing 87 x12 millimetre.! (wing span abolll 

5 
A Share . 18 miUlme~s). WeSlphalian A. BoLsover, DerlJyshJn. 

$llbS~uml/Y rM m/n.ers 01 Bo/sQver Cclllery fowrd an 

n-m larger example wilh a wing span arowrd 450oTtheSpO millimetre.!. (Photofrom BMNH, Lcndon) 

hile coal mines may be the palaeoentomologist, I was hoping to repeat
 
first thought when Wales my earlier work with the Bolsover
 
is mentioned, this is not Dragonfly, a giant Carboniferous
 
what comes to mind Meganisoptera from Derbyshire,
 

about the island of Anglesey, off the by finding an even larger 'giant 
country's north-west coast. Geologically, dragonfly' at Malltreath. 
it is better known for its Precambrian Finding any fossil insect 
rocks, made famous by the work of would be a bonus, since I believe 
Greenly earlier this century. that none has been found in the ..-\ recultSl1u£tiUII 0. 

The Anglesey mines were never noted North Wales coalfields. Fossil !JtJ/Mw('r l)mgunJ7,' 

for good quality coal and they mostly insects are fairly common in the in lilt! Up[Jl!r 

served the local area; situated in Malltraeth Upper Carboniferous and help to Ctlrhtmifemu. 

Marsh, it is scarcely surprising that flooding provide additional information (Phu/nfmm Blr/NI/. 

was a continual problem. The earliest mines about the environment. Land!)n) 

were in action in the 15th Century. The last Carboniferous insects vary 
closed before 1880. The Menai Colliery tremendously in size and structure and fuller examination and this we hope to do 

Company had some 24 shafts in the area, at present many interesting adaptations. For over the next few years. 

depths from 60 to 183 metres. All the example, some had eye-spots on the wings. Access to the site is restricted and 

records of fossils in the Coal Measures in In' modern insects, such as peacock permission is needed from the RSPB. It 

Anglesey come from a few isolated spoil butterflies, eye-spots are used to scare would help if the Gwynedd and Mon RIGS 

heaps and were examined over 50 years predators. Sometimes, they are connected Group could be contacted before any visit, 

ago. with displa)'#learly there wa1> a use for eye and details of fossils recovered sent to them. 

Malltreath Marsh is also an important spots in the Carboniferous, even if we are 
wildlife area, made famous by the work of not exactly sure what this was. Some of the 
the bird anist C F Tunnicliffe. His work, insects had modified forelegs, rather like 
and a reconstruction of his studio, can now praying mantis, and probably used them in In October 1996, some 20 members of 

be seen at the island's museum, Oriel Ynys a similar way. The insects in the the North Wales Wildlife Trust and the 

Mon, in L1angefni. The Royal Society for Carboniferous also had tfie air to Gwynedd and Mon RIGS Group collected 

the Protection of Birds (RSPB) bought part themselves; it would appear they were the specimens from the spoil heaps and 

of the Malltreath Marsh, intending to only flying animals. Perhaps the giant size examined them under the microscope 

extend the reed beds and encourage the of some was due to the lack of competition? (courtesy of Nigel Brown at the University 

return of the bittern and other rare birds There are almost as many theOlies about Botanical Gardens in Bangor). Although 

formerly found here. Much of the marsh, the origin of insect wings as theories about detailed identification is not complete, 

including the spoil tips, lies within a large extinction of dinosaurs. For example, fragments of plant material, mainly 

SSSI selected for its outstanding grazing simplistically, wings could have developed Calamites, fish scales, and a small insect, 

marshes, breeding birds and insects. The as an escape mechanism or a response to have been found. Identifying the insect is 

latter include, appropriately, dragonflies. increased vegetation height; personally, I proving problematical, although its 

What the RSPB had not appreciated was believe they developed as modified heat patterned wing fragments have been likened 

that it had also bought several of the spoil exchangers/gills and only later were used to 'mines and grenades'! These are thought 

heaps from the disused coal mines. On a for flying. to be the first Upper Carboniferous insect 

visit with Wildlife Trust members and the The published records from the specimens recorded in North Wales. 

RSPB warden, I became aware that our Anglesey Westphalian (Upper 
observation mound was one of these spoil Carboniferous) are few and contain little 
heaps. I later examined three small pieces extra information and, so far, no specimens 
and found plant fossils and a scrap of extant. These records include 
(probable!) fish scale. The RSPB was Lepidodendron, Calamites, Neuropteris as W1IalLey. P. (1979,. 
delighted, and the RIGS Group was invited well as fish including Coelocanths, and New species ofProlOrrJlOprera and 

to examine the area and to consider its Earth molluscs. My first examination has shown ProtodollaJa (Jnsecw) from tile Upper 
heritage conservation. We also undenook to Lepidodendron, fish fragments, a possible Carboniferous ofBrit.aill. Willl IJ ml1llllent 0// 
collect fossils from the spoil heaps and 'crustacean', Brachiopods and plenty of the origin of\l'illgs. Bulletin of the British 
report to the RSPB. Naturally, as a other plant fragments. The site deserves Museum ofNail/rat Hi.flory, 32, 85-90. 

Paul Whalley, Gwynedd and Mo RIGS Group 

Some 60 delegates gathered in Swansea for 
the Third Annual Forum of the Welsh RIGS 
Groups, themed Education and RIGS. The 
Chairman called for positive and practical 
ideas to help extend public awareness of 
RIGS. 

Paul Loveluck (Chief Executive, Countryside 
Council for Wales [CCWJ) reported that Welsh 
Secretary, William Hague, considers the 
environment a priority and that CCW was re
examining the proposals for an Environmental 
Education Council within Wales. Clearly, 
RIGS could be useful within such an 
organisation. 

Coos Wilson (Open University) stressed the 
importance of raising public awareness before 
considering education. The need to identify the 
audience (local corrununity, special interest 
groups or site users) must precede the attempt 
to produce guides or interpretative literature if 
the material is to be successful. Coos also 
pointed out that many RIGS could be valuable 
as cultural resources - the inspiration of an 
attractive landscape, the sense of place or 
belonging. 

Peter Keene (Oxford Brookes University), 
editor of the Thematic Trails series of 
booklets, addressed the pitfalls of producing 
trail leaflets. Again, accurately targeting the 
audience was highlighted. 

Cathie Roberts, Chief Examinations Officer, 
Welsh Joint Education Committee, gave 
RIGS' involvement with education a formal 

boost. She explained 
the philosophy 
examining geology and 
geography in secondary 
schools had changed. 
Understanding, 
appreciation and skills were 
far more important than 
knowledge. Geology A
level candidates needed 
opportunities for the 
specified seven days of 

~ 

fieldwork, but geography also required 
students to "use primary sources (including 
fieldwork)." Here is a golden opportunity for 
RIGS Groups to strengthen the teachers' case 
for funding or facilities within the school 
budget for National Curriculum work. 

This theme was combined by the Forum 
Chairman, John Conway, with the Adopt-a
Site presentation by Tony Rogers (Gwynedd 
and Mon RIGS Group). Perhaps we should 
encourage teachers to propose sites that RIGS 
Groups can evaluate and document. Local 
schools will benefit from the information, and 
should be persuaded to 'adopt' sites to provide 
monitoring and maintenance. 

The Forum also heard from two CCW
sponsored RIGS research projects. Cynthia 
Burek and Joanna Deacon (NEWRIGS) are 
undertaking a survey of limestone pavements 
in Wales (see page 6). Dennis Wood, together 
with CCW staff, is preparing an excursion 
guide to Precambrian sites on Anglesey to 

mailto:esb@rasdsnh.demon.co.uk
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Historic an
 

he whole Welsh landscape can be 
described as historic, with 
human activity often at the heart 
of its creation. Human 

endeavours to make a living from the land 
during the last 6,000 years have resulted 
in the remains of several periods 
surviving. They comprise not only 
archaeological or historic sites, but also 
quite commonplace features, like hedges 
or field walls, which can be of great age. 

The survival of the historic fabric of the 
Welsh landscape has been helped by several 
factors. Often in other areas of the UK, past 
evidence has been buried, or destroyed by 
later changes, or simply does not survive 
because building matelials such as clay, tUlf 
and wood have perished. In Wales, change 
has been less extensive than in the more 
intensively cultivated parts of Britain. Hard 
stone has been wiaely used as a building 
material because of the varied geology of 
hard rocks and extensive surface deposits of 
stony materials left after the last Ice Age. 

Many landscapes in Wales are therefore 
rich in clear physical evidence of past land 
use. They include prehistoric funerary and 
ritual monuments, Iron Age hillforts, late 
prehistoric and later period settlements and 
field systems, Roman forts and roads, 
medieval castles, abbeys and churches. Such 
is the number, concentration and degree of 
preservation of some of these monuments, 
that they often form visually prominent 
landscapes in their own light. 
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The exploitation of Wales' considerable 
mineral wealth has resulted in significant 
mining remains. There are also extensive, 
large-scale remains of the commercial 
exploitation of metal ores, coal and slate 
from the recent industrial age. Many of these 
are complete with their supporting 
infrastructures of processing sites, transport 
systems and settlement. Again, in some 
cases these form vast and dramatic-looking 
landscapes in their own right. 

However, in comp31ison to the natural, 
wildlife and scenic dimensions of the 
landscape, this rich and varied historic 
dimension has rarely been identified and 
analysed systematically. To redress this 
imbalance, Cadw: Welsh Historic 
Monuments, ICOMOS (the International 
Council on Monuments and Sites) and the 
Countryside Council for Wales, working in 
partnership with others, set up a joint 
initiative in 1993 to identify and compile a 
national register of Welsh landscapes of 
historic interest. 

A top-down approach was adopted. 
Areas selected for inclusion on the register 

were based on the professional consensus of 
archaeologists, geographers and histOIical 
geographers working in Wales. A firm 
consensus emerged on the most important 
and significant areas of histOIic landscape 
and early in 1997 Cadw: Welsh Historic 
Monuments will publish the first volume of 
the Register of Landscapes of Special 
Historic Interest in Wales. 

The register has not set out to create 
historic landscapes artificially: they are 
already there. It aims to record the historic so 
that it may be treated as equal to the physical, 
biological and the aesthetic dimensions of 
the landscape. But above all, the register is 
intended as an important educational and 
interpretative tool to inform people of their 
landscape heritage and to enhance the 
enjoyment of all who use it and visit the 
areas it describes. 

The register is advisory only, and has no 
statutory powers. It will provide information 
to aid protection and conservation of the 
best SUrVIVll1g, most complete, most 
important and significant historic 
landscapes in Wales. 

•urle Treas res
 
Andy J. Howard and David Knight, 
Trent & Peak Archaeological Trust
 

he overlap between archaeology 
and geology/geomorphology in 
river vaUeys makes for fascinating 
study. 

River valleys have been important since 
Palaeolithic times as routes for human 
movement and foci of settlement and, from the 
later prehistoric period, as providers of fertile 
agricultural land for permanent settlement. 

The lich archaeological resource of most 
river valleys is concentrated on the floodplain 
and former floodplains (river terraces) near the 
present liver. This leads to complex and 
interstratified archaeological and geological 
sequences which can only be understood if 
studied in tandem (geoarchaeology). 

Riverine processes affecting the 
preservation and distribution of archaeological 
sites include erosion through river migration 
and burial beneath fine-grained flood silts 
(alluvium). Additionally, it is important to 

consider how human usage has affected the 
natural river system; examples include the 
impediment of channel flow through the 
construction of fishweirs, mills, canalisation, 
and changing catchment hydrology through 
landscape deforestation and/or agricultural 
development. 

The archaeological landscapes of river 
valleys are constantly under threat, particularly 
from mineral extraction. Unlike many other 
forms of conservation, archaeology, once 
lost, is irreplaceable. It cannot be 
regenerated. This pressure necessitates 
responsible management of the resource, 
which can only be achieved through 
understanding the geoarchaeology. 

The Trent Valley Survey 

The River Trent is one of the major rivers 
of England and forms the focus of a rich 
archaeological landscape, much of it visible 
from the air in the form of cropmark features, 
but mainly buried within river deposits on the 
valley floor. The valley contains the most 
extensive sand and gravel resources in the East 
Midlands; individual quarries often exceed 
ISO hectares. 

In response to this threat, the Trent 
Valley Survey was initiated as a pilot 
study, funded by Nottinghamshire 
and Derbyshire County Councils and English 
Heritage. The project aimed to syntheSise 
geomorphological and archaeological 
knowledge of the valley from the end of the 
last glaciation (about 10,000 BC) to the late 
medieval period and provide a framework for 
further research. 

The study area extended from the 
confluence of the Rivers Trent and Tame in 
Staffordshire to the junction of the Rivers 
Trent and Idle in north Nottinghamshire. The 
tributary valley of the River Derwent was 
also considered, since developments in the 
Trent Valley could only be understood by 
examining tfl'e wider river c·atchment. The 
survey concentrated upon County Sites and 
Monuments Records and published and 
unpublished documentary sources, and 
involved no original fieldwork. 

The synthesis has allowed the 
construction of models of landscape 
development and human usage for each 
archaeological period and provides a 
predictive tool for the location and 
preservati.on of the resource. 

The framework for research 
has identified three key geological 
processes affecting the preservation 
and distribution of sites: 

Geological Process I 
Tetraces. Trem & Peak 

Buries archaeology Clnd may 

!Impact on Archaeology Floodplllill 000 Gravel 

Arcllllealogical TmSI. 
enha/lce Ihe pre.lelwllir/n 
pOIl!1Ilial. BUI alhn'iarion makes 

ill\'isible 10 rl!chniqul!S SUcll Owen-lo/m, H. (/995)_ 
as aerial photography alld GeolQg)' and Archaeology 

in partnership. Eanh 
Heriwge, J, 10-11.Deslrays archaeological siles 

and re-deposits associared 

Whims/er, R. (/989). 

Resulls ill burial and hence Fhe Emerging Pan. 
presen'lIIion ofarchaeological Air PhOTOgraphy and 

the BI/ried Landscape. 
RCHME, LondOIl. 

. 
\ . 

i ~"':I f/IJ!J;.~IIf'" ,/;,,\1'.' "///I1'illl 

'~;:;f ,~ ..:.. I':. -. ", umllerrat·.. Je/}t),,;11 1/11111.. e;::=' ~ .,~ "' 1. 

\\ '._ ,1.. , -..t Tre/ll \nlle)" ""n,""" lite 
--=_ - --=-';1-~~' ,:-~------ Ri,'en ra11l~ and k(le lIUU 

alam: 11,(' Derll'elll NllInbrr,,· I . -I i",licaJe ,'1"«"S '!' 
df'/ail..d<tl<t/.w: Callrick allt! Hallll<' Pi""",polI111i. 

d Poll/em 10 Ginoll (li fJJ\I"..r Dt'MI'8IlI (3i Daffel Dal" 

/4 I. 77,e 1'''01(> ./to...s ut'I'dopl'r-JiI1lU"t/ 1;f(~}rr"Il"Qlugirlll 

~lUd., 010//'" iaJ ,/lid clJtin.;al ,["I,(/.<il.1 IJlfj,wrm /Cl tI 

.tlJll'mrnt f()(1(J (/11 IJ ri,'er lerruU!. C,,/lillllhnm. 

'fJtli1.~gh(m" .. IJlf(_ E.XClWtllilltl c.:auru's) of Enuemi't 

CtIl/'11"l1<"';(1/l MOIerial. DJ. 

The results of the Trent Valley Survey 
should help archaeologists, planners and 
developers assess more accurately what lies 
where and how to preserve it. In addition, 
developing a research framework allows 
issues raised by this project to be addressed 
through developer-funded planning 
applications. 

From a strategic management viewpoint, it 
should eventually be possible to divide the 
Trent Valley into a number of distinct 
geomorphological zones identified by 
contrasts in the 'geomorphological processes' 
affecting both the-preservation and distribution 
of the archaeological resource. 

Knight. D. & Howard, A.j. (1995). 
Archaeology and Alluvium in fhe Trent 

Valley: An Archaeological 
Assessmenl afrhe 
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brown algae (kelp) and red seaweeds grow, 
attached to rock. In deeper water, light 
levels are too low for plants to survive and 
the marine communities are dominated by 
animals. The transition from plants to 
animals occurs very rapidly where the high 
level of suspended matter in the water 
rapidly absorbs light. Where hard 
underwater surfaces exist, most are covered 
by marine life. 

The Strait is renowned for its sponge 
communities. Brightly coloured orange. 

Vehet swimming crab. 
MeNli Strait. 

'lwto by Lucy KiIy) 

substrate 
becomes 
m 0 r e 
unstable; 

smaller cobbles and pebbles are relatively 
inhospitable. and in the Strait. the smaller 
rocks are generally encrusted with 
calcareous worm tubes and barnacles. 

The gradient of marine life. 
characterised by the seaweed zones on the 
shore, continues underwater. In the 
immediate shallows of the Strait. large 

Dah/i.a aMmones, 
Me1Uli Strait. 

(Plwto by Lucy 
KJry) 

occur locally on both 
sides of the Strait. 

The hard substrate 
supports an incredible 
variety of marine life. 
On the shore it provides 
a firm foothold for the seaweeds, the 
dominant marine plants on rocky shores. 
There is a thick growth of seaweeds here, 
particularly in the central part of the Strait. 
partly a result of the sheltered conditions 
here and the large tidal range which creates 
a wide expanse of shore. Environmental 
factors (for example. exposure to air as the 
tide goes out and temperature change with 
the seasons) create a gradient of conditions 
down the shore and into the water which 
suit different species. This is most readily 
seen by the banding or zoning of different 
brown seaweeds. 

A shore or seabed 
of hard substrate is not 
always the same: 
bedrock forms the 
seabed in some parts of 
the Strait, while in 
others there is a much 
more mixed substrate 
with different 
quantities of bedrock, 
boulders, cobbles and 
pebbles mixed with 
softer sediment. While boulders and cobbles 
may be quite mobile and a less secure 
foothold for marine life, the underside of the 
rock creates 'niches' where creatures can 
live. 

The widespread boulder shores give rise 
to diverse, specialised 'underboulder' 
communities. As dast size decreases, the 

Lucy Kay, 
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greatest diversity in Britain. The marine life 
of the Strait is also highly varied. supported 
by a range of different habitats on the shore 
and underwater. 

Physical forces such as current flow and 
exposure to wave action have a critical 
influence on marine communities. The 
Strait is particularly interesting because the 
large variations in these factors create a 
complex and dynamic system. The 
underlying geology is also important in 
determining where different marine species 
arc able to live, but its exact role is not 
always obvious. 

The most fundamental and immediate 
influence of geology on marine life is 
whether the substrate is hard (various rock 
types) or soft (gravel, sand and mud). On a 
'hard' seabed. marine animals and plants are 
generally 'fixed' onto the surface, whereas in 
soft sedime'1ts the marine life is usually 
buried. 

While hard substrates provide a surface 
for marine life to grow on, the physical 
properties of the rock, such as texture and 
hardness, and the size, shape and stability of 
detached c1asts, can be very variable. These 
characteristics. singly or combined. can 
have a large influence on marine life. Hard 
rock substrate in the Strait comes in a 
variety of forms and from various 
geological sources. 

Although the Menai Strait area is 
composed of Palaeozoic rocks, including 
those from the Cambrian, Ordovician and 
Carboniferous periods (between about 570 
and 330 million years old), the underlying 
basement rock belongs to the Precambrian. 
In addition, Red Beds, generally attributed 
to the Carboniferous but possibly younger. 
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part of the 'countryside' lie mainly below the 
water's surface. and there are few clues to 
the interesting interactions that occur 
between them. 

Marine and Earth heritage conservation 
have lagged behind their more fashionable 
terrestrial biological and freshwater 
equivalents, so it is interesting to consider 
marine biology, geology and conservation 
in the context of one location - the Menai 
Strait. 

Such is the importance of the aquatic 
flora and fauna of the Strait that it is 
proposed as Wales' second Marine Nature 
Reserve. The immense diversity of its 
geology has a profound influence on the 
marine life and can also be conserved 
through the proposed Marine Natnre 

Reserve legislation. which would 
make the area the saltwater 
equivalent of a National Nature 
Reserve. 

The Menai Strait is the 
narrow seawater channel 
separating Anglesey from 
mainland North Wales. It is about 
20 kilometres long and runs 
south-west to north-east. 
following the trends of valleys 
and ridges on Anglesey. The 
rocks seen along the Strait span 
an immense period of geological 
time and exhibit some of the 

•enal 

he results of the Earth's 
dramatic and complex 
geological history are readily 
seen in North Wales 

mountains, valleys, contorted folds of 
rock strata and abruptly-exposed 
boulder clay cliffs. A visual reminder of 
the geology is not only provided by 
surrounding landforms and rocks, but is 
often reflected·' in the living plant 
communities associated with a particular 
soil type, itself influenced b)' the 
underlying rock. 

However. the diverse geology and 
striking landscapes of Wales do not end at 
the coast. They continue below the sea, 
forming part of the hidden underwater 
world. The geology. fauna and flora of this 
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yellow and green colonies of these animals 
cover large areas of the seabed, living 
attached to bedrock, boulders and cobbles. 
Many other animals, such as sea firs 
(hydroids), sea mats (bryozoans), sea 
anemones and sea squins also live attached 
to the seabed. 

Mobile animals are generally less 
affected by the immediate geology, but 
where crevices and fissures occur in the rock, 
they provide shelter for fish, crabs and other 
crustaceans. These micro-habitats enable 
species to survive in otherwise inhospitable 
locations; in some deeper pal1S of the Strait, 
crevices provide enough shelter for Sagartia 
anemones to flourish in current-swept sites. 

The Carboniferous Limestone, formed 
approximately 360-330 million years ago, 
occurs as a widespread and distinctive unit 
(the Penmon Formation) on the east coast of 
Anglesey, at the nonh-eastern end of the 
Menai Strait. This rock was formed from the 
remains of corals and shelly organisms 
combined with lime-rich sediments. Where it 
extends into the coastal waters of the Strait it 
retains a direct link with present-day marine 
creatures, and creates a distinctive marine 
habitat. 

Although lirrrestone forms a 'hard' 
substrate which marine life can attach to, it is 
a relatively soft rock, and some species can 
actually burrow into it. Burrowing bivalve 
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molluscs such as piddock (Barnea spp.) and 
the wrinkled rock borer (Hiatella arctica) 
live in the Strait limestone. Generally the 
young of these species settle out from the 
plankton and penetrate the rock by 
mechanical grinding and etching using their 
shell valves; they retain contact with the 
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water outside (for food and oxygen) by long 
siphons which extend to the opening of their 
'buo"ows'. A small polychaete worm 
Polydora ciliata is another common 
inhabitant; the openings of its tiny U-shaped 
tubes can be seen in the rock surface. 

The bright yellow boring sponge Chona 
celata and the horseshoe worm Phoronis sp. 
also make use of the 'soft' propenies of the 
rock. Cliona bores into limestone and other 
calcareous substrates using a combination of 
chemical and mechanical means. This 
sponge has two life cycle stages - the 
immature stage is largely hidden within the 
rock itself, and only the inhalent apertures (to 
draw water, food and oxygen into the 
sponge) are visible on the surface of the rock. 
As the sponge grows, a large extemal mass 
up to one metre in diameter can develop. In 
the Strait, however, it is the boring stage of 
the sponge which is most commonly seen. 

Phoronis worms are small and easily 
overlooked; they bore into limestone and 
shell (although they also live in tubes in 
muddy sands), often occurring together in 
clumps. They feed using a horseshoe-shaped 
fan of tentacles (hence the name 'horseshoe 
worm') which gives them a delicate and 
intricate appearance. Many other creatures 
are able to make use of the holes and burrows 
or tunnels formed by boring animals. Boring 
organisms can cause or accelerate erosion 
and collapse of the substratum which, 
combined with physical erosion by scouring, 
can result in continual changes to the habitat. 

The resistance of the rock, together with 
exposure to water movement and the amount 
of boring, will influence how much marine 
life will become attached to the rock surface. 

Limestone crops out in several locations 
along the Strait. Favoured as a building 
material, it has also been quarried from local 
sites on land and used in the construction of 
many structures around the coastal fringe. 
Inevitably, blocks of limestone have been 
'lost' or deposited in the Strait where they add 
to the geological, and biological, variety of a 
mixed substrate. 

Large areas of bedrock in the Strait are 
covered by soft sediments such as sand, mud 
and gravel, which form important marine 
habitats (for example sandflats). These 
sediments have been reworked from 
extensive glacigenic deposits exposed widely 

in the area. Till (boulder clay) and 
tluvioglacial (meltwater) sediments are 
exposed in coastal cliffs at Lleiniog on the 
northern side of the Menai Strait, between 
Penmon and Beaumaris, and there are other 
extensive deposits of till, sands and gravels 
in the drumlinised mound at Beaumaris and 
above the Red Beds at Foel on the western 
pal1 of the Strait. 

These spreads of material, exposed in 
section at the coast, are the main source of 
the boulders and cobbles found within the 
Strait. The latter form an important substrate 
for marine life to attach to, and add 
considerably to habitat diversity. Marine 
erosion of these Ice Age sediments also 
accounts for much of the fine material 
released into the sea, which in turn influences 
light levels. 

The link between geology and marine 
biology is not necessarily an obvious one and 
in many situations, environmental factors 
such as cunent flow and wave action have a 
greater influence on marine life than the local 
geology; but the link is fascinating, with 
many aspects still to be investigated. A site 
such as the Menai Strait, where geology, 
biology and environmental conditions are so 
varied, provides .a stunning natural 
laboratory •. 
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ntegrated Coastal Zone 
Management is a recent concept 
which is proving difficult to 
achieve because of the 

complexity of natural processes and the 
number of international, national, local 
government and non-government 
agencies involved. 

There are complex and far-reaching 
natural and anthropogenic processes which 
affect the coastal zone, so management 
decisions should not be made in isolation. 
The legal aspects are complicated by 
multiple ownership, changing boundaries, 
sediment movement, common rights, 
common ownership, and the fact that areas 
of the zone are tidal, so that telTestrial law 
applies for pan of the time and maritime 
law for the remainder. 

The issues are well illustrated by 
examining a small area of the proposed 
Menai Strait Marine Nature Reserve 
(MNR) at Llanddona. 

Land rights in the coastal zone are 
unclear and full of tensions. The public 
appears to have a right of way over a 
shingle bank, approximately 500 metres 
long, which fringes the proposed MNR. 
The bank is reputed to have formed about 
25 years ago as a result of increased 
quarrying to the east. Mean High Water 
(MHW) is about half way up the bank and 
the highest astronomical tides sweep 
seawater over a bridlepath and into the 
gardens of adjacent propeny. There are 
several propel1ies behind the bank, some of 
which, according to their deeds, own the 

land down to MHW, which includes the 
shingle bank. Others merely claim to own 
the land down to MHW, as the bank has no 
title. 

Some owners think they have a right to 
relocate la~ ponions of th~ shingle bank 
onto their own propeny, because they claim 
it is not being removed from the beach. If it 
was, it would contravene local bylaws I 
This removal is not sustainable, since the 
shingle bank is no longer being fed by 
quarrying activities. The. wonying 
consequence for the rest of the propenies is 
inreased risk of tidal flooding because the 
MHW mark will move landward without 
the shingle bank to resist it. 

Below the shingle are very productive 
sandflats, rich in lugworm, which attract 
commercial bait diggers (lights to fish and 
dig bait date back to Magna Carta). These 
sandflats, which also contain a protected 
monument in the form of a 13th Century 
fish trap, are vulnerable to pollution as the 
Irish Sea has a strong rotational CUtTent 
from April to October. Therefore, the 
effects of polluting, dumping and dredging 
elsewhere must be considered. Extraction 
of oil, sand and gravel in Liverpool Bay 
could also affect this beach. 

The bay is a fish nursery under the 
auspices of the Nonh Western and North 
Wales Seafishelies Committee Bylaws, but 
the foreshore is Crown land, and its 
leaseholder is Ynys Mon County Council, 
so its bylaws also apply. The capacity of 
the public toilet septic tank must cOIl"elate 
under a set ratio to the size of the car park, 

and all local sewage plants must be 
updated. The seawater is monitored for 
coliforms and enteroviruses by the 
Environment Agency. 

There has been much discussion locally 
about the restrictions that users of "the 
Menai Strait might suffer if it becomes an 
MNR, but few residents of Llanddona are 
aware that 'their' beach is included. 

The Government places great emphasis 
on the role of local authorities in delivering 
coastal management and Local Agenda 21 
(the spin-down from the Rio Earth Summit 
on creating a sustainable society which also 
conserves its variety of wildlife). However, 
it appears that the extent of public 
involvement will depend on the ethos and 
interests of each authority. There is very 
little legislation in existence which 
includes local communities in management 
decisions about their coastlines. One of the 
most contentious issues likely to affect the 
Menai Strait MNR is leisure and tourism 
management, which most residents have a 
view on. 

But for the communities to voice views 
and be effective, it will be necessary to 
provide individuals with enough facts to 
make informed decisions on the whole 
range of complicated issues involved in 
Coastal Zone Management. Direct 
mailshots and non-technical reports 
prepared under the Citizen's Char1er are 
two possible ways forward. But will they 
really empower the community to act? And 
how can so many interests be successfully 
accommodated? • 



, 
lreland-

Time 

Culture 

Ecology • 

T he land is shaped by a long 
history of both natural and 
human processes which help 
give landscapes their unique 

'character'. 
Because 'character' embraces many 

landscape-forming attributes, such as 
geology, ecology and culture, conserving it 
is an important political and environmental 
goal. 

Natural Areas, cUlTently being used by 
English Nature as a basis for nature 
conservation, are useful because they can 
distinguish landscapes that satisfy the 
conservation requirements of politicians, 
environmentalists, landscape planners and 
the public alike. They can also be defined 
from scientific criteria and are important in 
protecting both geological and ecological 
features. 

Landscape conservation IS most 
effective where a dominant set of processes 
- glacial action, for instance - is or was 
responsible for creating or maintaining most 
landscape characteristics. Conservation can 
then focus on encouraging these processes 
and their associated characteristics. 

Landscapes recording the effects of 
glacial action, during the late Pleistocene 
Ice Age of up to about 10,000 years ago, 
dominate many upland areas of the UK. 
These glacial landforms and geologies are 
often well preserved and provide the 
framework on which other features and 
characteristics of the landscape develop. 
Conserving the underlying glacial 
landscapes therefore helps protect these 
other features and characteristics. 

Glacial landscapes are highly diverse, 
and often have complex local features that 
postdate, or are different in process to, 

......ra 
All glnt:ilJUd landscapes tkvdop 

from a geological and 

g~omorp/l()logicalframework which 

i.J alured and buill upon ov~r n- by 

/he tkv~lopmenl ofecological and 

cuJturallandscape attrlbut~.s. In 

upland tJnIJS of /he UK, this lernary 

basis for landsc~ character ha.s 

been in plnt:~ for pmbably about 

3,000-4,000 years, but is in 

tkvdopmenl ev~n today as ollr 

presenllandscape changes. 

Geology 

regional ones. For instance, eskers or 
moraines of glaciofluvial sands and gravels 
are superimposed upon subglacial tills. 

By splitting a regional Natural Area into 
smaller units, it is possible to describe how 
they relate to each other, while still 
retaining a conservation overview. A 
hierarchy of local Natural Areas is 
produced. 

There are tlu"ee main advantages to this 
approach. 

Firstly, localising the analysis follows 
the localisation of the landscape change that 
would have occured during deglaciation, 
when a regional ice mass broke into smaller 
blocks. 

Secondly, within any conserved area, 
some landscape components are more 
important than others. A Natural Area 
hierarchy enables different levels of 
conservation protection to be applied to 
different features or at different scales. 

Thirdly, hierarchies allow for local 
conservation areas to be carefully and 
effectively applied, but to still remain 
meaningful in a regional context. 

These factors make hierarchical Natural 
Areas suitable to apply to time
transgressive glaciated landscapes. 

Glacial features in 
Northern Ireland 

Almost all the Northern Ireland 
landscape has been affected by the action of 
late Pleistocene ice. Erosional features, 
such as streamlined rock ridges, 
oversteepened bedrock slopes, glacial cols 
and cirques dominate upland areas such as 
the Mourne and Sperrin Mountains. 

Depositional features such as drumlins, 

•areas In 

Co 
eskers and moraines, dominate the 
lowlands. Glaciolacustrine deltas are often 
found at high level buttressed against the 
bedrock uplands. Glaciomarine deltas 
around the Irish north coast have been 
reported at up to 100 metres above present 
day sea level. Additionally, many features 
have been dissected by glacial meltwater 
erosion, and altered by resedimentation and 
lowland alluvium deposition. 

Different sediments, topography, 
depositional settings and evolutionary 
history contribute to landscape diversity and 
help give different areas different scientific 
and aesthetic values. Landforms of 
glaciofl uvial sands and gravels provide 
unique vistas and landscape foci, especially 
when in skyline positions. Furthermore, 
these landforms often support unique floral 
and archaeological features. 

Looking at all these landscape 
components together is a useful step 
towards understanding how different 
landscapes have evolved. Therefore 
regional and local Natural Areas, embracing 
these components, can be defined from the 
distribution of glacial landforn1s, and their 
relationships. 

Natural Areas in
 
Northern Ireland
 

Natural Areas based upon a framework 
of glacial geologies and landforms can be 
constructed for the Northern Ireland 
landscape. These Natural Areas are split 
into two main hierarchical levels; sections 

(total 13) and units (total 55). Sections 
largely correspond to regional 
physiographic areas such as mountainous 
uplands, basins and coastal lowlands. Units 
recognise local variations within these 
broad physiographic areas, caused primarily 
by the veneer of glacial sediments and other 
drift deposits that obscure regional 
geological patterns. Units can also 
recognise different sediment depositional 
systems. A third hierarchical level 
sub-units - can identify particular landfonns 
or landfonn assemblages within this drift 
veneer or these depositional systems, such 
as individual eskers, moraines or drumlins. 

c -
Jasper Knight, University of Ulster 

We now look at a local example, that of 
the Murrinmaguiggan moraine-outwash 
complex. 

Murrinmaguiggan moraine
outwash complex 

This area of about 30 square kilometres, 
part of the Omagh Basin section, is 
composed of kettled outwash and morainic 
sediments relating to south-westerly ice 
retreat into the central Omagh Basin. It 
represents a sub-unit of a much larger 
sediment system (over 350 square 
kilometres) of ice marginal and interlobate 
sands and gravels deposited in local 
impounded lakes as the Omagh Basin and 
Lough Neagh Basin ice masses diverged. 

The Murrinmaguiggan area was then 
affected by meltwater erosion, re
sedimentation and post-glacial raised bog 
development. As a glacial system, this area 
is important because it shows the nature and 
direction of ice retreat, and the association 
of different landforms. The moraine ridges, 
up to 1.5 kilometres long and 25 metres 
high, dominate the landscape. The large 
kettleholes and peatlands provide a range of 
local ecological habitats. This geomorphic 
and ecological diversity was recognised by 
the designation in 1975 of the Murrins 
Forest Nature Reserve, covering 54 
hectares. 

Present-day landscape pressures in the 
Murrinmaguiggan area include sand and 

gravel extraction which has led to local 
despoilment and the decline of landscape 
quality. The main Murrinmaguiggan pit on 
the west side of the morainic belt covers 25 
hectares and has encroached to almost the 
Nature Reserve boundary. On a Natural 
Areas basis, it now appears appropriate to 
extend this designation to the moraine 
ridges further east. This may be especially 
important given that shallow trial pits have 
been excavated in these moraines, which 
might indicate that the landscape resource 
will come under threat in the future. 

Natural Areas can be used as a practical 
basis for identifying areas for geological 
and landscape conservation. Conserving 
geological and geomorphic. landscape 
features helps to preserve the foundations 
upon which other attributes of landscape 
'character' are built. 

Conserving moraine ridges in the 
Murrinmaguiggan area on a Natural 
Areas basis will have a much wider 
effect in conserving overall landscape 
character and integrity than local 
schemes protecting peatlands, water 
resources, or ecology alone. This 
emphasises the use of Natural Areas 
in crossing over between di fferent 
disciplines, making landscape conservation 
a more effective measure to conserve 
landscape 'character'. 

Splilling NalllTaI Areas up can 

identify local sediment 

assembloges and the regional 

plrysiographic frameworlr: from 

which lhey are derived. 
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The Oak Ridges Moraine,0 
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A recently developed strategy to 
protect and manage the Oak 
Ridges Moraine landscape in 
the Greater Toronto Planning 

Area of Southern Ontario aims to maintain 
and enhance biodiversity, maintain the 
form, character and variety of landscapes 
and to maintain hydrogeological processes 
and resources. 

Developing the strategy through the co
operative efforts of public and private 
agencies, interested groups and individuals 
provides a model for currently evolving 
planning and management approaches in 
Ontario. Landscape sustainability over the 
long telm must be~ based on this type of 
shared accountability. 

Strategies for conserving Earth science 
features in Ontario are evolving from the 
n3lTOW protection of individual features, to 
a more integrated and sustainable 
conservation and management of 
geologically and ecologically significant 
landscapes. These landscapes are defined by 
features and processes which they sustain. 
They are similar to the Geotype and Natural 
Areas concepts described at the 1993 
Malvern Conference on Geological and 
Landscape Conservation. The strategy 
developed recently for the Oak Ridges 
Moraine illustrates the opportunities for 
Earth science heritage protection, as well as 
resource management challenges inherent 
in this integrated approach. 

The Oak Ridges Moraine is the most 
prominent glacial landscape in southern 
Ontario and has considerable geological and 
ecological importance, both for protection 
of Ear1h and life science natural heritage as 

Left. I",,,, the 

OIlA R,dge, Morllllle firs ill/a 

Gretlr~r Tar()nt(}~{ ,f:rl"enspace. 

John Z. Frazer and 
Frederick M. Johnson, 
Ontario Ministry of
 
Natural Resources
 

well as for urban development and resource 160 kilometres in an east-west direction 

management in the Greater Toronto north of, and parallel to the Lake Ontario 
planning area. Although the Greater shoreline. The ridges and wedges vary in 
Toronto Area constitutes less than I% of the width from 2 to 20 kilometres and in local 
total land base of Ontario, it is home to relief from 50 to 250 metres. They are 
more than 40% of Ontario's residents. The products of ice-marginal sediment 

CUITent population. distributed among 30 deposition into an interlobate trough 

individual municipalities is 4.25 million and between the main Laurentide ice mass to the 

is projected to reach 6.5 million in the next north, and a thinner ice sheet occupying the 

25 years. Lake Ontario Basin to the south. 
The moraine fonus the headwaters and Large amounts of glaciofluvial sand and 

recharge area for the area's surface and gravel were deposited by a selies of large, 
subsurface water supplies, and is also the westward flowing esker and associated fan
site for very large sand and gravel deposits delta systems which may have developed 

important for continued structural subglacially in a series of tunnel channels 
development. during early phases of deglaciation at the 

A more intangible resource provided by end of the Port Bruce Stadial, followed by 
the moraine is its diverse and complex subaqueous fan-delta sedimentation in ice
landscape character, which offers an marginal lakes. These .sediments were later 
aesthetic contrast to a regional landscape of partially overridden during a late 
lacustrine plains dominated by agricultural Wisconsinan re-advance, producing the 
and urban development. current morainic landscape of subdued to 

The major challenge has been to rolling till plains and more prominent ice 
accommodate the development resulting stagnation features including kames and 

from recent and projected urban growth and kettle depressions, esker ridges, spillways 

to maintain access to important and pitted outwash plains, crevasse-fill 
hydrogeological and mineral aggregate ridges, ice wedge casts and later aeolian 
resources, while sustaining the geological, features including dune fields and blowouts. 
ecological and aesthetic values of the 
landscape. The Planning Process 

Location and Geological Context In 1990, the Provincial Government 
responded to local concerns on a variety of 

The Oak Ridges Moraine is a large development and resource management 
interlobate moraine, deposited at the margin issues and began a long term planning study 
of the Laurentide ice mass in southern for the portions of the moraine within the 
Ontario during the late Wisconsinan. A Greater Toronto Area. Two important steps, 
series of connected ridges and broader which marked a significant departure from 
sediment wedges extends for more than previous planning exercises, were 

'tario, Canada
 
Questions of strategy implementation 

and accountability have also not been 
formally resolved. but recent changes to the 
general planning system in the province 
point the way towards a far more local and 
more complete responsibility for landscape 
sustainability. Provincial planning 
legislation has been amended to require 
municipalities to have specific regard for a 
wide variety of natural heritage values. 

The example of public involvement in 
the Oak Ridges strategy, and the process for 
developing an integrated landscape plan, 
will provide a useful model for other 
planning groups and landscapes in the 
province. 

O'Hallorufl., D., Green. C, Harley, M., 
Stullley. M. and .f{llill. J. (eds.) (1994). 
Ce%Riml and Landscape Crmsen'olion. 
Ge%gical Sociery. I.mllton. 
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undertaken at the beginning of this process. 
First, the planning area was based on 
geological criteria, rather than on 
jurisdictional boundaries. Second, a 
Technical Working Committee and a 
Citizens Advisory Committee were 
established to undertake the process. The 
Ministry of Natural Resource provided 
expertise, funding and staff support for 
technical aspects, but strategy development 
was directed by the Citizens Advisory 
Conunittee. This approach reduced direct 
control of the process at the provincial level 
but increased the potential for consensus
building and support for long term 
sustainability at the local level. 

This echoes the 1992 Rio Conference 
Declaration on Sustainability which urges 
that economic development and 
environmental protection cannot be 
considered in isolation. 

Protection of Earth
 
Science Features
 

A major accomplishment of the strategy 
has been the recognition of Earth science 
sites, as well as general landscape features, 
as important components of the planning 
approach. A generally low public 
understanding of, and interest in, the 
relatively subtle concepts of Earth science 
heritage protection and landscape 
conservation have traditionally impeded 
this goal. 

More than a dozen provincially 
significant Earth Science Areas of Natural 
and Scientific Interest (ANSI) were 
identified on the moraine to protect selected 
examples of significant features. This initial 
assessment was undertaken during the 
development of the ANSI protection 
strategy by the Ministry of Natural 
Resources in the early 1980s. Implementing 
specific protection strategies had not been 
successful in the past, however, and 
translating broad policy intent to the 
specific design needs of these sites has been 

one of the most challenging aspects of the 
strategy. 

The strategy identifies, and provides 
protection for, the specific sites but also 
classifies and provides conservation 
strategies for the entire moraine landscape. 
The moraine has been classified into four 
broad landscape types, based on landfOlm 
and geological complexity. The most 
complex areas are identified as significant 
landform areas. Any land use change 
requires a Landform Conservation Plan 
which must convince the approval body that 
the essential landform character will be 
maintained. To aid the assessment of such 
proposals, several background papers were 
prepared to describe specific planning 
design and construction tech.niques which 
could be ...f"mployed to meet policy 
requirements. 

Implementation 

The Technical and Citizens j.::omrnittees 
met more than 60 times during the planning 
process, directed 15 technical background 
studies, and by 1994 had managed one of the 
most thoroughly researched planning 
exercises. in Ontario's history. Based on 
public consensus, the strategy recommended 
developing three interrelated management 
systems: A Natural Heritage System to 
sustain biodiversity, a Water Resource 
System to sustain surface and groundwater 
resources, and a Landform Conservation 
System to sustain the natural form and 
character of the landscape. Considerable 
latitude for urban development was also 
incorporated, to reflect concerns that local 
economies must also be sustainable in the 
context of these overall objectives. 

In some cases, consensus was not 
achieved. Further studies at more detailed 
scales are required to resolve the difficult 
issues of aggregate resource management, 
and are currently under development by 
municipalities with large sand and gravel 
resources. 
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here are 200 years worth of 
maps, memoirs and guides 
describing the geological 
heritage of the UK. But 

geological exposures are transient and 
even coastal and large landform sites can 
be damaged. Sites described in the 
literature may be lost, may not be open to 
visitors or might suffer through over
collecting. There is, therefore, a 
demonstrable need to know the extent, 
condition and accessibility of available 
geological sites and how we can maintain 
the greatest diversity to meet our 
scientific, educational and recreational 
needs. Over the last 20 years, geologists 
have responded in--a number of ways. 

The Geological Conservation Review 
(GCR) was established by the Nature 
Conservancy Council (NCC) in 1977 to 
identify the most important geological sites 
in England, Scotland and Wales as 
candidates for statutory protection. The 
Review was officially completed in 1990; 
since then, the GCR register has 
been maintained by the 
Joint Nature Conservation 
Conunittee on behalf of the 
three Country Conservation 
Agencies created from the 
NCe. 

In the GCR, sites are 
categorised into blocks, 
representing different aspects 
of Earth science and 
stratigraphic history, such as 
the Precambrian of England 
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and Wales or Jurassic-Cretaceous Reptilia. 
Locations may become GCR sites for 
several blocks on the basis of different 
interests. Through notification, the 3,000
plus GCR sites will eventually become 
around 2,300 SSSIs. Meanwhile, their 
details are being published in the GCR 
selies, which will eventually comprise 42 
large volumes. The GCR register is not 
static; sites continue to be added and 
removed and some blocks have been 
extensively revised. 

The National Scheme for 
Geological Site Documentation 

The National Scheme for Geological 
Site Documentation (NSGSD), also 
established in 1977, complemented the 
GCR by setting out to catalogue the wider 
geological resource, particularly from the 
perspective of local conservation. The 
NSGSD was organised on a county basis 
and promoted the establishing of local 
geological records centres, usually operated 
by museum-based geological curators 
supported by volunteer field workers. By 
1990 some 18,000 sites had been 
documented and it was hoped that this 

information would help found a National 
Geological Records Centre hosted by the 
British Geological Survey at Keyworth. 

If there is a criticism of the NSGSD, it is 
that data collecting was often unfocused. 
The recording forms, although highly 
structured and including guidance notes, 
allowed users to record almost anything 
which is what they did. The resulting 
records submitted by different counties 
were therefore highly varied in content and 
scope. This does not imply that the NSGSD 
has been a failure - indeed it has been 
largely successful. The greater majority of 
Local Record Centres in the UK now 
include an interest in Earth science sites and 
most planning departments include county 
geological sites alongside wildlife sites in 
their conservation strategies. 

Regionally Important 
Geological/GeomorphoJogical Sites 

More recently, the RIGS movement has 
taken the local focus on geological site 
conservation one step further. RIGS Groups 
are normally based on counties but tend to 
have wider affiliations than their preceding 
NSGSD groups. Nationally, they form a 
loose confederation where each RIGS 
Group sets its own agenda and operating 
methods. Few RIGS Groups are attempting 
to document the whole geological and 
geomorphological resource in the way of ' 
the NSGSD and most have set selection 
criteria, such as educational potential and 
access, to score potential sites. 
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Both the NCC and the organisers of the 
NSGSD appreciated the need for computer 
databases to manage and disseminate the 
collected information. 

In the NCC, the GCR data were entered 
into the Earth Science Database, written 
under Advanced Revelation, a computer 
database management system widely used 
in conservation organisations in the UK and 
America. 

Resource difficulties caused both the 
Earth Science Database and the NSGSD 
data projects to fall by the wayside. A core 
dataset of l2,000-plus NSGSD site records 
was, however, entered into a prototype 
database called GD I (also in Advanced 
Revelation). 

The effort put into the NSGSD and the 
GD1 prototype was not wasted, but the 
subsequent development of the database, 
now called GD2, has been slow and mainly 
voluntary. Over the last five years, GD2 has 
evolved into a powerful tool for recording 
and accessing information about geological 
sites (Figure 1). GD2 is installed in 27 
locations across the UK and, although not 
originally designed for the purpose, has 
been adopted by many RIGS Groups. 

The work has been made possible 
mainly through generous grant-aid from the 
Geologists' Association Curry Fund and the 
Country Conservation Agencies. In the 
process of installing GD2, about half of the 
original NSGSD data have been returned to 
their originating counties, but the national 
database remains unused and without a 
permanent home. 

In GD2, the application and the data are 
totally intertwined and the application 

attempts to provide the user with all the 
functions, data checking and reporting that 
they might need. Applications on this scale 
are expensive to create and difficult to 
maintain, especially as voluntary projects. 
Development gets overtaken by changes in 
technology and the Advanced Revelation 
system now looks very dated and needs 
replacement. 

New Databases for Old 

Database management is moving 
towards systems where data are stored in 
tables* independent of the applications 
which access them. This means that they 
become accessible to a wide variety of 
programs including word processors, report 
writers and geographical information 
systems. 

Bespoke applications are still built to 
control data input and retrieval, but are 
typically. small and therefore easier to 
maintain. Another outcome of these 
developments is that it is possible to write 
databases that are not limited to a single 
product and which can be installed on 
almost any machine. The first geological 
example of this has been the re
development of the GCR database, now 
called the Inter Agency Earth Science 
Database (IAESD), delivered in November 
1996. 

The IAESD is a distributed database 
where each Country Conservation Agency 
is responsible for its own GCR sites and 
SSSIs, but the Joint Nature Conservation 
Committee retains responsibility for the 
national overview. Data are exchanged as 
necessary to maintain the national system. 
Each Agency can choose its own database 
server to hold the data and has its own 
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version of a Windows-based application for 
access and editing_ 

GD3, the successor to GD2, is now 
being redeveloped (still voluntarily) in a 
similar manner with the intention of making 
the underlying data model compatible with 
the IAESD so that essential data can be 
exchanged or merged as required. 

t" .. 

As we get to grips with the IAESD and 
GD3 with their ability to use photographs 
(Figure 2) and geographical information 
systems, we are already thinking about new, 
exciting possibilities just around the corner. 
What we must not lose sight of is the reason 
for recording these sites in the first place. 

Geologists ~ have lagged behind 
biologists in systemising site assessment 
and their ability to deliver accurate, relevant 
infonllation about those sites in a form that 
can be assimilated by non-geologists. 

When we can do this, we will ensure that 
Earth science interests are not overlooked 
and our geological heritage will be 
accessible to all • 

Copp, C.j.T. (1994,.
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The British Geological Snrvey 

has issued three new maps. the first 
of a series of small-scale maps 
covering national themes. The maps 
have a common fornlat and 
common projection and are at 
scales of I: I ,500,000 or 
1:1,000,000. Those of the same 
scale can be overlaid. 

The Tectonic Map of Britain, 
Ireland and adjacellt areas displays 

the pre-Quaternary 
solid geology in 
major stratigraphic 
sequences bounded 
by unconformities. 
orogenic terraines 
and sedimentary 
basins. It will 
interest structural 
geologists, 
acedemics and 
explorationists 
working in the 

hydrocarbon industry. 
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of the interaction 
between man and 

geology. 
The illustration 

is excellent and 
clear, if somewhat 
technical; more 
palaeogeographical 

and paleo-environmental reconstmctions 
would have been a welcome addition. This 
is really a book for the geologically 
initiated rather than the lay person. 
However, it is an account that anyone 
wishing to understand the geology of the 
region should not be without. 

The guide (ISBN 0 II 884522 5), 
priced at £14 is available from the British 
Geological Survey, Keyworth, Nottingham 
NGI2 5GG ("lr 0115 936 3241). 

A review of the British Regional 

Geology Guide to the London and Thames 

Valley has been long overdue; the Fourth 
Edition ably fulfills this need. Drawing on 
a wide range of expertise, this new edition 
provides a detailed account of the 
concealed and surface geology. 

The geology is surprisingly varied. 
Underlying Palaeozoic strata and structures 
are revealed by a wealth of borehole 
information. Outcropping Mesozoic and 
Cainozoic sequences are dominated by the 
syncline of the London Basin; the oldest 
rocks in the extreme north-west and south
east, the youngest underlying London. 
Lastly, the Quaternary sediments of the 
River Thames and the remnants of the 
Anglian Ice Age bring the arrival of man 
which leads into the final guide discussion 

The Viking Atlas of Evolution 

uses present and past 

biogeographical patterns to 

illustrate evolutionary processes 

through time. 

Such a vast subject is dealt 

with in 10 sections, each 

containing several short case 

studies. Broadly, these cover 

the processes of evolution, 

the effects of conti nental 

movement on animal and 

plant distribution, the 

Evolution 

[A Brace of New Scottish Memoirs 1
1 , 

distribution of life on eanh today and the affects of 

human intervention on this distribution. 

This is a book to be dipped into, with many classic case studies 

including: the Galapagos finches; horse evolution; the Cretaceous

Teniary mass extinction; distribution of marsupials; and the 

migration of humans, to name but a few to whet your appetite. 

The colour illustrations and maps bring this book to life, clearly 

demonstrating the complex. link between the Earth's geological 

history, evolution and present day distribution patterns. 

The Viking Atlas of Evolution (ISBN 0 670 85827 7) by Roger 

Osboume and Michael Benton is published by Viking at £20. 

The htdustrial Mineral 
Resources Map ofBritain shows the 
broad distribution of resources. 
Minerals covered include 
limestone, igneous rock, sandstone, 
clay and shale, china clay and silica 
sand. The map is of wide general 
interest. 

The Metallogenic Map ofBritain 
and h'eland explains the country's 
metallogeny by the shape. size. 
colour and internal icons of the 
symbols representing the 
commodities present. 

Each lllap costs £25 (academics 
£ I5) plus postage and packing of 
£2.50 (or £7.50 overseas) from 
the British Geological Survey, 
Keyworth, Nottingham NGI2 5GG. 
The tectonic map is also available 
as a digital dataset to be bought 
under licence. The industrial 
mineral map is also held in digital 
form. enabl.ing the production of 
customised maps. 
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Geological Excursion Guide to the 

Causeway:Coast
 
The spectacular scenery of the North Antrim the past debates surrounding the Causeway, an 

coast draws many thousands of visitors every account of plate tectonics. a geological history of 
year. It is one of the most famous scenic I~··· -- Northern Ireland including the 

coastlines in the world. influence of geology on"Gt.~~.:~~

(;u"". landscape. Illustrated in colour
l'h<-C~u~Q~ C'...The Giant's Causeway is the best 

throughout, the excursion
known geological feature of the North 

guide covers seven main
Antrim coast and is now recognised as 

localities with location maps 
a World Heritage Site by UNESCO. 

and information on access and 
There are, however, many other lesser 

available facilities also
known sites also of considerable 

provided. A glossary is
interest, particularly for their Tertiary 

included.
igneous geology. All lie within the 

Causeway Coast Area of Outstanding Available at £7.95 from 

Natural Beauty. The Librarian, Environment 

This 90 page A5 book by and Heritage Service, 35 Castle Street, Belfast 
Paul Lyle gives a history of BTI IGU (ISBN 0 9528258 I 3) 

Ostracods ahoy 
'ossil Focus - Ostracods is the latest in the British Geological 

Survey's Discovering Geology ,eries of folded. A3 laminated 
infonnation cards aimed at lhe casual ro~sil hunrer and other 

interested people. 
OSlracod~ are minute crcal1lres resembling water neas, They 

have been ilJound in sea~ and lakes since the explosion or life in 
the Cambrian period. They are thus great survivors and invnluable in 

determining geological age and correlation. In some species. males are superfluous 
the young hatch from unfertilised eggs and all are female! 

The full-colour guide (LSBN 0 85272 263 X) is priced £1.95 (pO~Lage and packing 
extra) from the British Geolog.ical Survey. Keyworth. Nottingham NG12 5GG ('lI' 

011593632411. 

EaljJbitage 
Earth Heritage is a twice yearly journal produced for the 
geological and landscape conservation community by English 

Nature, Scottish Natural Heritage. the Countryside Council for 
Wales and The Wildlife Trusts. We would like to thank all 

those who have assisted with the preparation of the magazine. 

However. the opinions expressed by the contributors are not 
necessarily those of the abOve organisations. Contact 

addresses for the editorial board, to whom otTers of articles 

from readers should be appropriately directed, are: 

Managing Editor 
This issue: Mike Harley, English Nature, Northminster 

House. Peterborough PE I IUA. Telephone 01733 455000. 

Next issue: Rob Threadgould, Scottish Natural Heritage. 

Bonnington Bond, 2 Anderson Place, Edinburgh EH6 5NP. 

Telephone 0131 4462453. 

Editors 
Caroline Steel, The Wildlife Trusts, The Green. Witham 
Park. Waterside South, Lincoln LN5 7JR. Telephone 01522 

544400. 

Stewart CampbeIl, Countryside Council for Wales, Plas 

Penrhos. Ffordd Penrhos. Bangor. Gwynedd LL57 2LQ. 
Telephone 01248 370444. 

Andy King, English Nature. Northminster House, 
Peterborough PEI IUA. Telephone 01733 455000. 

Production 
Seabury Salmon, Salmon Widman & Associates. Mosterley
 
Farm. Cound Moor, Shrewsbury, Shropshire SY5 6BH.
 
Telephone 01694 731374
 

Fax 01694731690.
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